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r. Tumamresck 2023 1.

HOACHUTEJBHASA 3AIIMCKA

IIpn pazpaboTke mporpammbl MO OHMOJOTMU TEOPETUUYECKYIO OCHOBY JUIS
onpejiesieHns MOAXOJ0B K (OPMHUpPOBAaHHIO COJEp)KaHUs Yy4eOHOTO IpenMera
«buosorus» coctaBwiM: KoHuentyaiabHble mnojoxkenus DOIroOC COO o
B3aMMOOOYCIIOBICHHOCTH €€, COAEpkKaHHs, pe3ylnbTaToB oOOydeHus U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00 OOIINX LESIX U
NPUHIIMIIAX, XapPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPETHETO
obmiero ob6paszoBanusi B Poccuiickoit denepannu, a TakkKe MOJOXKEHUS O
cnernuduke OUONIOTHH, €€ 3HAYCHUH B MMO3HAHUU KUBOUM MPHUPOABI U 0OeCTIeUeHUN
CYILIECTBOBAHMS 4eloBeYecKoro obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHHSM,
oTmpeJieNIeHbl OCHOBHbBIE (DYHKIIMH MPOTPAMMBbI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O IEelsIX, 00 obmiei
CTpaTeruu OOy4YeHUs, BOCHHUTAHMS ¥ Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMU
yueOHoro mpeamera «buomorus», ompenenseTr 00s3aTeNbHOE MPEIMETHOE
colep)KaHHe, €ro CTPYKTypy, pachpelneieHHe 1O pasfenaM U TeMaw,
PEKOMEHAYEMYIO TOCIEA0BATEIbHOCTh U3yUeHHUSI yUeOHOro MaTepuaia ¢ yu4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH O0O0pa30BaTEIHHOTO
poIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarommXxcsl.

B nporpamme mno OuONOrMM TakKe YUMUTHIBAIOTCS TpeOOBaHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAalpeIMETHbIM W TPEAMETHBIM pe3yjbTaTam
oOyyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOM
NEATEeIIbHOCTH/y4eOHBIX JIEUCTBUIM OOyYaloOlUXCS 1O OCBOEHUIO COJAEPKaHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaan3oBaH
OPUHLMII TPEEMCTBEHHOCTH B H3Y4eHMM Ouosioruu, Onarogaps uyeMy B HeH
MPOCMATPUBACTCS HAIMPABIECHHOCTh HA pPa3BUTHE 3HAHWUM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LIEHHOCTHBIX
OpHEHTAIUH THYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3[I0POBOM
oOpase XHU3HU U OEpeKHbIM OTHOLIEHHWEM K OKpYXKalolled MpUpOJHON cpele.
[ToaToMy Hapsay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHHUH KHUBBIX CUCTEM PA3HOTO PaHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIECCOB B MpOrpamMMme MO OMOJIOTMH YJEJIEHO BHUMAaHUE HCIIOIb30BAHHUIO
MOJIYYCHHBIX 3HAHUW B TIOBCEAHEBHOM KWU3HU ISl PEIICHUS TPUKIAIHBIX 33124, B
TOM 4Hclie: NpOoPUIAKTUKKA  HACJICACTBEHHBIX  3a00J€BaHMIM  YeEJIOBEKa,
MEJUKO-TeHETUYECKOTO  KOHCYJIBTHUPOBAaHUS,  OOOCHOBAHHUS  DKOJIOTHYECKHU
1eJ1ecoo0pa3Horo TMOBEACHUS B OKpY)Kalolled MPUPOJHONW Ccpele, aHaiu3a



BIIUSIHUSL XO3SUCTBEHHOM ACSTENHHOCTH YEJIOBEKAa Ha COCTOSHHE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM.  YCHWJEHHE  BHUMAaHHS K  [PUKIATHON
HaIpaBJIE€HHOCTH y4eOHOT0 npeameTa «buonorus» IPOJIUKTOBAHO
HEOOXOAMMOCTBIO 00€CIeUeHHs] YCIOBUI [Jisl PEIICHHUs] OJHON M3 aKTyalbHBIX
3aa4  IIKOJBHOTO OHMOJIOTMYECKOTO 00pa3oBaHUsA, KOTOpas MPEearnoyaraet
dbopmupoBaHre y 00y4YaOMUXCS CIOCOOHOCTH aJalTHPOBATHCS K HW3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonorust Ha ypoBHe cpemHero o0Omiero o0pa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa obOecrieunBaer (popMupoBaHUE y OOy4YarOIIUXCA MPEACTABICHUN O
HAy4YHOM KapTUHE MHpA, pacliupseT U 0000IaeT 3HAHUS O XKUBOW MpHUpOIE, €€
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMM U HBOJIOIUHU, CO3JAET
yCIIOBUSI  JIJIs:  TIO3HAHWSI 3aKOHOB  KWUBOH  TPHUPOABI, (HOPMUPOBAHUS
(yHKIHMOHAIBbHON TIPaMOTHOCTH, HAaBBIKOB 3J0POBOr0 M 0e30macHoro oobpasa
KU3HH, YKOJIOTHIECKOTO MBIITUICHHS, IIEHHOCTHOTO OTHONICHUS K )KHUBOM MPUPOJIC
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTHS UMEET TAKXKEe JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAOIIMX  3a7a4  cpenHero  oOmero  oOpa3oBaHHs,  COIHATH3AIUU
oOyuatontuxcs. M3ydyenune 6uosoruu odecrneynBaeT yciaoBus Juisi (GOpMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAITMOHHBIX W HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKON KYIbTYPHI, CIIOCOOCTBYET WHTETpAIlMU OWOJIOTMUECKHX 3HAHUH C
MPEACTABICHUSAMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaguu. HazBaHHbIe MONOXKEHUS O MpeAHa3HAUCHHH y4eOHOro mpeaMera
«buonorus» CcoCTaBUJIM OCHOBY IS ONpENCNEeHUS TMOAXOJAOB K OTOOpYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp>KaHMs, TMPEJCTABICHHOTO B Iporpamme IO
OMOJIOTHUH.

Ot60p coxepxkanusi yueOHOTO TpeameTra «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMKA KyJIbTypOCOOOpPa3HOro MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOyYaroIuecss TOJDKHBI OCBOWTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmMupoBaHusl OO0IIEH KYyJbTYphbl, OINPEACIAIONME aJeKBAaTHOE IOBEICHUE
YyeJoBeKa B OKPYIKAOIICH MPUPOIHOU cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU M TPAKTUYECKON AesiTeabHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIy>KaT OCHOBOM 7151 (HOPMUPOBAHUS
NPEACTABICHUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa U
IEHHOCTHBIX  OpPUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHM3allUU
OMOJIOTUYECKOTO 00pa30BaHMUs.

CTpyKTypUpOBaHUE COJAEPKAHUSA Y4EOHOTO Marepuaia B Iporpamme Io
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUsS 3HAHUUA 00
OTIIMYUTEITHHBIX OCOOCHHOCTSX KUBOHW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U



ABOJIIOIUH. B COOTBETCTBUY C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CJIEYIOUINE COAepKaTebHble TUHIH: «brosorus kak Hayka. MeTos
HayyHOTo To3HaHUs», «KieTka kak Omosormueckas cucrema», «OpraHu3m Kak
ouonormueckas cucrema», «CucTeMa W MHOTO0Opa3We OpPraHUYEeCKOTO MHUPay,
«DBOJIOLIUSA KUBOH MPUPOIBD, « IKOCHCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss ydueOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOYyYaIOUUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(DYHKLIHOHAJIBbHOMN
OpraHM3allMy > KMBBIX CHCTEM pa3HOrO paHra MW NpUoOpeTeHue yMEHU
UCTOJIb30BaTh 3TU 3HAHUS JUISI TPaMOTHBIX ACWCTBUH B OTHOUIEHUH OOBEKTOB
’KUBOW TIPUPOJIBI U PEUICHUS PA3IMYHBIX KUZHEHHBIX MTPOOIIEM.

JlocTikeHue e u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIIEeIYIOINX 3a]a4:

OCBOCHHE OOYYaIOIIUMUCS CHCTEMBl 3HaHUH O OWOJIOTMYECKHX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBHIaX, CIyKalluX OCHOBOU
s GOpMHUPOBAHUS TNPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHUpa, O
METOJIaX HAayYHOTO MO3HAHUSI, CTPOCHUH, MHOTO00pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJIeJOBAaHUAX B OMOJIOTHU,

dopMupoBaHre y OOyYaIOIMIMXCS TMO3HABATEIBHBIX, WHTEJUICKTYaJIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MpoIlecce aHaim3a JaHHBIX O MyTSIX Pa3BUTHSA B
OMOJOTHHM HAy4YHBIX B3TJISIOB, MAEH M MOAXOAOB K M3YUYECHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINH;

CTaHOBJIEHHE Yy oOOydyarommxcs oOmeil KyabTypbl, (QYHKIMOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHITH M OLICHUBATH SBJICHUS OKPY>KAIOILIETO
MHUpa >KMBOM NPUPOJBl HA OCHOBAHMM 3HAHWHA M OIBITA, IOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dopmupoBanre y oOydalOmUXCS YMEHUWH WJUIIOCTPUPOBATh 3HAUCHUE
OMONOTMYECKNX 3HAHUN B TMPAKTHUYECKOW [EATEIHbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUITMHCKUX TEXHOJIOTUI U arpOOUOTEXHOIOTHIA;

BOCIHUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEIOBEKOM >KUBOMU
IPUPOABI, HEOOXOIUMOCTH OEpEeXKHOI0 OTHOIICHUS K Hel, CoOIoaeHus
THUYECKUX HOPM IPU MIPOBEICHUN OMOJOTUYECKUX UCCIIETOBAHUN;

OCO3HAHHE IEHHOCTH OHMOJOTMYECKUX 3HAHUU IS TIOBBIIMIEHUS YpPOBHS
HKOJIOTUYECKON KYIbTYPBI, U1l POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEeHEeHHNe MPUOOPETEHHBIX 3HAHUN U YMEHHH B MOBCETHEBHOM KU3HU JIJIS
OILICHKH TOCTIEICTBUI CBOEH AESITENFHOCTH MO OTHOIICHUIO K OKPYKaIOIIEH cpeie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHHME M COONIOAEHUE MeEp MNPOPUIAKTHKA
3a00JIeBaHUM.



B cucreme cpennero oOmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISIETCS 00S3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOASIINM B
COCTaB MpeaMeTHOM obnacTu « EcTecTBEeHHO-HAayYHBbIE TPEAMETHD.

JIns  um3yudeHus: Ouwoiorud Ha 0a30BOM ypOBHE CpEAHEro oO0IIero
obOpazoBanus orBoautcs 68 vacos: B 10 kimacce — 34 gaca (1 yac B Hegeno), B 11
kiacce — 34 daca (1 yac B Hezelo).



COIAEPKXAHUE OBYUYEHUS
10 KJIACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiocopuei, ITUKOH, ICTETUKON U MPABOM.
Ponp Ouonoruu B GOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJOTUYECKHUX HAYK.

MeToapl TO3HAHUS )KUBOM MPUPOIbI (HAOIIOAEHUE, DKCIIEPUMEHT, OTIICaHuE,
u3MepeHue, kiaccudukamus, MOJEIUpPOBAHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX ).

JdeMoHcTpaumum:

[Toptpersr: Y. Hdapsun, I'. Mennens, H. K. Konpuos, /. Yorcon u .
Kpux.

Tabnuupl U cxembl: «MeToabl TO3HAHUS )KUBOU MPUPOIBDY.

JlaGopaTopHble U NpakTHYECKHE PA0OTHI:

[Ipaktuueckass padotaNe 1. «Mcmonp3oBaHWe pa3TUYHBIX METOJOB IIPHU
U3YYCHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cCTeMbI M UX OPTraHU3 AU,

’Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3yueHust ouonoruu. Otinuue
YKABBIX CUCTEM OT HEOPTraHUYECKOM MTPUPO/IBL.

CpoiictBa OumocucTeM U HX pa3sHooOpa3zue. YPOBHHU OpraHU3aIMH
OMocuCTEeM:  MOJICKYJSIPDHBIM,  KJIETOYHBIM, TKAHEBbIH,  OPraHU3MCHHBIN,
MONYJISIITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeO0IeHOTUUECKU ), OMOChEepHBIA.

JdemoHcTpauum:

Tabnunsl u cxeMbl: « OCHOBHBIE TPU3HAKH KU3HU», « YPOBHU OpraHU3alUU
YKUBOU MPUPOIBI».

Ob6opynoBanue: moaens monekyinsl JJHK.

Tema 3. Xumnuecknii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKU. XUMHUYECKHE DIIEMEHTBI: MAKpPOJIEMEHTHI,
MUKpPO3JIEMEHThI. Bogia 1 MUHEpalibHbIE BEIIECTBA.

OyHKUMM BOABI W MHHEPAIbHBIX BelleCTB B kieTke. [logaepkanue
OCMOTHYECKOTro OajnaHca.

benku. CoctaB U cTpoeHne 0eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJKOB.
HezamenuMble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl O€JIKOBOM MOJEKynbl (MepBUYHAs, BTOPUYHAs, TpPETUYHAS U
YETBEPTUYHAs CTPYKTypa). XHMHUYECKHME CBoilcTBa OenkoB. buonormueckue
(GyHKIHUH OEITKOB.



depmeHTsl — Oumosiormdeckue KatanuzaTopbl. CrTpoeHue (depMeHra:
aKTUBHBIM TIeHTp, cyOcTpaTtHas crneuuguuyHoctb. KodepmeHnTsl. ButamMuHbI.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KAaTaIU3aTOPOB.

VYraeBoael: MoHocaxapuabl  (TJIFOKO3a, pubo3a U J1€30KCUpud03a),
aucaxapunibl - (caxaposa, JlakTo3a) M MoJiucaxapuibl (Kpaxmall, TJHUKOTEH,
HeJuTo103a). buonoruueckue GpyHKIUM yrieBo10B.

JIunu bt TPUTITULEPUIBI, docomunuasl, CTEPOU/IBI.
IMuapodunsHo-TUnpOod0OHBIE CBOICcTBA. buonorndeckne QYHKIUU JIAMHAJIOB.
CpaBHeHME YIIIEBOJIOB, OCJIKOB U JIMMHUIOB KaK UCTOYHUKOB SHEPTUH.

HykneunoBeie xucnotel: JHK u PHK. Hykneotunsl — MOHOMEPHI
HyKJIenHOBBIX KUcHOT. Ctpoenne u ¢pyukiuu JJHK. Ctpoenue u dynknuun PHK.
Buaest PHK. AT®: ctpoenue u pyHkuum.

[utomorus — Hayka o kieTke. Kinerounast Teopust — npuMep B3anMOIEUCTBHUS
uael U GakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEeHUS KIETKH.

Knerka kak wnenoctHass »uBasg cuctema. OOmye MNpU3HAKK KIETOK:
3aMKHyTasi HapykHasi memOpana, moisiekynsl JIHK kak renernueckwii ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: DJyKapuUOTHYECKass M MpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUs MpoKapuoTHueckoil kietku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUUYECKONW KJIETKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAIHUKC, UX
¢ynkuu. [lnasmatnueckass memOpana, e€ cBoiictBa u ¢GyHkiuu. L{uTomnazma u
e¢ opranouabl. OqHomemMOpanubie opranoubl kiaetku: IIIC, anmapar [Nonbmxwy,
IM30CcOMbl. [10yaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUH, IIACTUIBI.
[Ipoucxoxaenue MUTOXOHApUM U MiIactun. Buasl muactun. HememOpannbie
OpraHOUJbl KJIETKH: pUOOCOMBI, KJIETOUHBIA IIEHTP, UEHTPHUOJIU, PECHHUYKH,
KIyTUKU. OYHKIMK OPTaHOUJIOB KJIETKHU. BitoueHus.

SAnpo — perynsTopHbslid 1eHTp KieTku. CTpoeHue snpa: sjaepHas o0oiouKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIILKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmnn, K. M. bap.

Junarpammsel:  «PacripeneneHne XUMHAYECKHMX JJEMEHTOB B HEXHBOWU
npupoae», «Pacrnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJIEY.

Tabmuer u cxemsl: «llepuonnueckas TabinLa XUMHUYECKHX AJIEMEHTOBY,
«CTtpoenue MoJekyibl Bonbl», «buocunres Oenkay, «CTpoeHHE MOJIEKYIbI



oenka», «Ctpoenue depmenta», «Hyxneunossie kuciotel. JJHK», «Crtpoenue
Monekyiabl AT®», «CTpoeHne 3yKapuOTUUECKON KIETKN», « CTpOCHUE )KUBOTHOM
KJIeTkn», «CTpoeHue pacTUTeNbHOU KIeTKkn», «CTpoeHue NpOKapuOTHYECKON
KIeTKW», « CTpOCHHE /1pa KIETKW», «YTIAEBOABDY, «JIMnuasn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyJOBaHHWE JJIsi TPOBEACHUS
HAOMIOACHUHN, W3MEPEHHH, JKCIEPUMEHTOB, MHKPOMpENapaThl PacTUTEIHHBIX,
KUBOTHBIX U OaKTepUATBHBIX KJIETOK.

JlaGopaTopHble U MpakTHYECKHE PA0OTHI:

JlabopatopHast pabora Ne 1. «M3ydyeHue KaTaIUTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTalla3bl)y.

Jlabopatopnast pabotra Ne 2. «/3ydeHuwe CTpPOEHHMS KIETOK pacTeHUH,
KUBOTHBIX U OAaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONIpernaparax M HX
OIMCAHUEY.

Tema 4. ’KuzHeaeATeJbHOCTL KJIETKH.

OOMeH BelIecTB, UM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUI OOMEH) U
JTUCCUMMJISATINAS (QHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IWHOTO MpoIecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTUU B MOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BeniecTB: aBTOTpO(HBIN U reTepoTpodHblii. Ponb GepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl  QorocuHre3a. Peakuuu
dbotocunteza. DPpdhexTuBHOCTL HOTOCHUHTE3a. 3HAUEHUE (POTOCUHTE3A JJIsl KUZHU
Ha 3emsie. Biusinue ycnoBuii cpenbl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUII.

XeMocuHTe3. XEMOCHHTE3UPYIOIMHKe OakTepru. 3HAUCHUE XEMOCHHTEe3a IS
KU3HH Ha 3eMIie.

DHepreTudyeckuidi oOMeH B KJeTke. PacienyieHue BellecTB, BBIJCICHHUE U
AKKyMYJMpPOBAaHUE DHEPruM B KIETKE. OJTambl DJHEPreTHYEecKOro oOMeHa.
I'mukonus. Bpoxenue m ero Buabl. KuciopoJHOe OKHUCIEHUE, WA KIETOYHOE
JBIXaHHE. OkucnurenbHOE dbochopunupoBanue. O (DHeKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuun wmarpuuHoro cuHTe3a. l'eHernueckas wuHpopmamus u JHK.
Peanuzamnus renernyeckor wHGOpMAIMU B KJIETKE. ['@HETUYECKHl KO U €ro
cBoricTBa. Tpanckpumnius — Mmatpuunbiii cunte3 PHK. Tpancnsauus — 6unocunTtes
oenka. Ortanbl TpaHciasaiuu. KomupoBanue amuHOKHCIOT. Ponbp pubocom B
OnocuHTe3e Oelka.

Heknerounsie ¢opmsl sxu3Hu — BUpychl. ctopust otkpeitust Bupycosn (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI W JKU3HEHHOrO IHMKJIa BHUPYCOB.



bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIIOBEKAa, BBI3BIBAEMbBIC
BUpycamu. Bupyc ummynoneduiura yenoexka (BUY) — BozOygutens CITM/a.
OOpaTHast ~ TpaHCKpUIIMS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpauuu:

IToptpetsi: H. K. Konsuos, JI. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metadbonuzm», «MHUTOXOHAPUSDY,
«JHepreTuueckui ooMeny», «Xmoporact», «®Dotocunre3», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIMOHUpOBaHUE TeHay, «CHuHTe3 Oenkay, «I 'eHeTHYeCKUil KoIy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xu3HeHHbId Huka Bupyca CIIN/]a,
oaktepuodara», «Pemnmukanus JTHK.

O6opynoBanue: Moaenu-ammmkanuu «Y aoenue JIHK u TpaHckpummmsy,
«buocunTes 6enkay, «CTpoeHne KIeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PasMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KnetouHblii 1UKN, WU KU3HEHHBIM LUK KieTku. MHTepdaza u MHUTO3.
[Tpormeccrl, mpoTekaromue B wHTepdaze. Pemmkanus — peakiuss MaTpuIHOTO
cunte3a JIHK. Crpoenne xpomocomM. XpOMOCOMHBIN HabOp — KapHOTHIL
JIMrmou bl M TaIUIOWJIHBIA ~ XPOMOCOMHBIC  HAOOpBL.  XPOMATHIBI.
[utomornyeckne OCHOBbI Pa3MHOXKEHUS W  HWHIAUBHAYaJIbHOIO  pPa3BUTHS
OpraHu3MOB.

[enenune kietkn — muto3. Craauum muto3a. [Iponeccel, nmpoucxoasume Ha
pPa3HBIX CTAAUSAX MUTO3a. BUOJTOTMYECKU CMBICT MUTO3A.

[Iporpammupyemas rudesnb KIETKUA — aroITo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: 0€CIionoe U mojioBoe. Bunr 6ecronoro
Pa3sMHOXXEHHUS: JEJIEHUE HAABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. MIcKkycCTBeHHOE KIIOHUPOBaHUE
OpPraHu3MOB, €T0 3HAYEHUE JJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €ro OTIIMYUS OT OECII0JIOTO.

Meito3. Ctanum meiio3a. IIporecchl, mpoucxoasiiue Ha cTaguiax Meinosa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buosmormyeckuii CMBICT U
3HAYEHHE MEeH03a.

l'amerorenes — mpouecc oOpa3oBaHUS TMOJOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA U sMYHUKUA. OOpa3oBaHME W PAa3BUTHUE IMOJOBBIX
KJIETOK — raMeT (CrnepMaTo30Hj, SHUIICKJIETKa) — CIIepMAaTOreHe3 W OBOTEHE3.
Oco0eHHOCTH CTpOCHUSI SWIIEKIETOK M crepmaTo3ouaoB. OIUI0g0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanpbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE Ppa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:



npoOiieHne, racTpyisinus, opraHoreHne3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MpsSAMOE, HempsMmoe (IuuuHOYHOe). BimsHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuit. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTaJuU Pa3BUTHUS.

JdemoHcTpauuu:

Tabmuiel U cxeMbl: «DOpMBI Pa3MHOXKEHHSI OPTaHU3MOBY, «J[BoliHOE
OIUIOAOTBOPEHUE Y ULBETKOBBIX pacTeHUi», «BereraTuBHOE pPa3MHOXKEHUE
pactenuit», «J/lenenue xkietku Oaktepuity, «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Knerounsd mukn», «Permmukanus JJTHK», «Mwutos»,
«Meiiosy, «IIpsmoe u HenpsiMoe pa3BUTHE», «I aMeTOreHe3 y MIEKONMUTAIINUX U
yenoBekay, « OCHOBHBIE CTaAUU OHTOTEHE3A.

O6opynoBanue: MHKPOCKOII, MUKpOHOpenapaThl «CriepMaTo30U bl
MJICKOTIUTAIOWIETOY, «SIHIIEKIIeTKa MIIEKOMUTAIOIEro», «KapuokuHnes B KIETKax
KOpEIIKAa JIyKa», MarHUTHAas MOJENb-alIuIMKanus «J/leleHne KIeTKu», MOJIEIb
JHK, Mozaenb MmetadazHOl XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabotra Ne 3. «HabOmronmenwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy».

JlaGopatopHas pabora Ne 4. «M3yueHue CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieacTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHEeTUKU. VIcTOpus pa3zBuTHs TEHETUKH. POIb IUTOJIOTUH
U OMOPHOJIOTUM B CTAHOBJICHHMH TEHETHUKH. BKiam poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKW. MeToabl TEHEeTUKU (THOPHUIO0IOTHYECKUM,
HUTOT€HETUYECKUH, MOJEKYJISIPHO-TeHETHUeCKUi). (OCHOBHBIE TE€HETHYECKUE
NOHATUA. ['eHeTHUeCcKasi CHMBOJIMKA, UCTOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHaenem.
MoHorubpuaHoe CKpemuBaHue. 3aKOH eJauHO0-00pa3uss THOpHUIIOB TIEPBOTO
nokojeHus. [IpaBuno pOMHUHUpPOBaHMS. 3aKOH pPaCUICIJICHUS MPU3HAKOB.
I'unoresa unctotsl raMer. [loaHOE ¥ HEMOTHOE JOMUHHUPOBAHUE.

JlurubpugHoe  CKpenMBaHUE. 3aKOH  HE3aBUCUMOTO  HAacjeJIOBaHUS
npu3HakoB. lluToreHeTMdyeckue  OCHOBBI  JUTHMOPUIHOTO  CKPEIIMBAHUS.
AHanusupyoliee ckpemuBanue. Mcnoab30BaHNEe aHATU3UPYIOIIETO CKPEIIUBAHUS
JUIS1 OIIPECIICHUSI TEHOTHUIIA 0COOMU.



CuemieHHOe  HaclieqoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJIeIOBaHUIO reHoB. HapynieHue cuemnieHus reHOB B pe3yJbTare
KPOCCHHTOBEpPA.

XpOMOCOMHAas TEOpHUS HACIEICTBEHHOCTHU. [ eHeTHUEeCKrEe KapThl.

I'enernka nmoma. XpoOMOCOMHOE OIpENETeHNE Moja. AyTOCOMBI U ITOJIOBBIE
XpoMocoMbl. ['oMorameTHele W TeTeporaMeTrHele opraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3MeHunBOCTS. Bunbr W3MEHYUBOCTH: HEHACJIECTBEHHAs 151
HacleAcTBeHHasd. Poilb  cpeapl B HEHACHIEACTBEHHOW  M3MEHYHMBOCTH.
XapakTtepucTuka MOJIU(DHUKAIMOHHON HM3MEHUYMBOCTU. BapuanuoHHBIN psg u
BapualMoHHas KkpuBas. Hopma peaknum npusHaka. KoimuecTBeHHbIE U
KAueCTBEHHbIE MPU3HAKA M MX HOpMma peakuuu. CBoiicTBa MOIU(PUKALMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, uiM TeHOTUINUYECKAs, HU3MEHUYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Meio3 | TIOJI0OBOM TpollecC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTalmoHHass U3MEHYMBOCTh. Kiaccudukanus MyTammii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYUHBI MyTaluid. MyTareHHbIe
dbaxkTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHON n3MeHunBocty H. U.
Basuiosa.

BHesinepHas Hacne1CTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
4eJI0BEKA: reHeaJIOTUUECKUH, OM3HEIIOBBIM, LIUTOTCHETUUCCKUH,
OMOXMMHUYECKUH, MOJEKYJISIpHO-TeHeTHYeCKuid. COBpPEMEHHOE  OIpEeIICHHUE
TE€HOTUIIA: MOJHON€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C
nomotpto [Il[P-ananu3a. HacnenctBenHblie 3a0ojieBaHHUSI YeENIOBEKAa: TEHHbBIC
0omne3Hu, 00JIE3HU C HACJIEICTBEHHOM MpPeIpacroyioKEHHOCTBIO, XPOMOCOMHBIE
oone3nu. Comartuueckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKHU.
[TpunIUOIBEI 30pOBOTO 00pa3a *KU3HU, AUATHOCTUKH, MPODUIAKTUKU U JICUCHUS
TEHETUYECKUX OoJsie3He. MeauKo-reHeTUUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYEHUE
MEIUIAHCKOM TEHETUKUM B TMPEAOTBPALICHUM U JICYCHUM TIECHETUUYECKUX
3a00J1eBaHUIl YEIOBEKA.

JdemoHcTpaumu:

[Toptpeter: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupt u  cxeMbl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHHE U €ro
UTOT€HETUYECKass OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeniuBaHUey,
«luTonoruueckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Meno3,



«B3auMojelicTBUE aJUIeNIbHBIX T€HOB», «l'€@HeTM4ecKHe KapThl PpPACTEHUHU,
KUBOTHBIX M YEJIOBEKa», «I'€HeTHKa moiia», «3aKOHOMEPHOCTH HAacledOBaHUS,
CLHEIUIEHHOTO C mnoiom», «KapuoTtumel yenoBeka HW JKUBOTHBIX», «Buab
u3MeHuuBoCcTH»,  «MoaudukanuoHHas  uU3MeHYUMBOCTHY,  «HacnemoBanue
pesyc-aktopay, «I'eHeTrka rpynn KpoBuy», «MyTalimoHHass U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmiIuKauu «MOHOTHOpUIHOE CKpENTUBaHUE,
«Henomuoe momuHupoBaHue», «JluruOpuaHoe ckpenuBanue», «llepexpécr
XpPOMOCOM», MHUKPOCKOT W MHKpompenapar «Jlpo3oduna» (HOpma, MyTanuu
(bOopMBI KpBUTHEB U OKPACKHU Tena), repOapuit «I"opox moCeBHON.

JlaGopaTopHble U MpakTHYECKHE PA0OTHI:

JlaGopatopHas pabota No 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOTIpEIapaTax.

JlaGopatopHas padorta Ne 6. «M3yuenne MoaupuKaIlMOHHON U3MEHUYHUBOCTH,
IIOCTPOCHUE BaPUALIMOHHOIO PSJla U BAPUALMOHHON KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 MyTauuil y Apo30¢uiabl Ha TOTOBBIX
MHKpOIpenapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe UM aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiexkuust opranndMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M MIPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALIHS.
Yuenne H. W. BaBwioBa o0 1eHTpax TMPOUCXOXKACHUS UM MHOTrooOpasus
KYJbTYPHBIX pacTeHUil. LIeHTphl MPOUCXOKICHUA AOMAIIHUX KUBOTHBIX. CoprT,
opoja, ITaMM.

CoBpeMeHHbBIE METOJIbI CeNeKIMU. MacCoBbIi U MHANBUYAIbHBIA OTOOPHI B
CEJIeKIIMM pacTeHU U KUBOTHBIX. OlEHKa 3KcTepbepa. bin3kopoacTBEHHOE
ckpenuBanne — HUHOpuAuHT. Ywucras nunug. CKpemuBaHUE YWCTHIX JMHUH.
I'eteposuc, unu rubpunnas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPHUIMHT.
Otrnanéunas rubpuausanusa U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 U
MOJYYEHHUE TMOJUILUIOUIOB. JIOCTHKEHUSI CENEeKUMU pAacCTeHUHM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHosmorua kak oOTpaciib MPOU3BOJCTBA. |'€HHAss HWHXKEHEPUS. ITarbl
co3ganusa pexomOuHaHTHOM JIHK u TpaHcreHHeix opranusmoB. Kierounas
uHxeHepus. Kiietounbie KyJlbTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHUE PACTEHUM.
KrnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonoruueckue W dTtudeckue  mpobimemb. MO —  TeHeTHuecKu
MOIUDUITMPOBAHHBIC OPTaHU3MBI.

JlemoHCcTpanuu:



[Toptpersi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupel U cxembl: kapta «LleHTpb TPOUCXOXKICHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuit», «Otnanénnas rudpuauzanus», «Padborsl akagemrka M. @. liBanoBay,
«Jlomumnonnusi», «OO0BEKTHI OuOTeXHONMOTUM», «KJIETOUHBIE KYIBTYphl U
KJIOHUpOBaHUE», « KoHCTpyHpoBaHue U MepeHOC Fr€HOB, XPOMOCOM.

OOopynoBaHue: MyJSDKH ITUIOJJOB U KOPHEIUIOJAOB JUKHX (QopM W
KyJbTYPHBIX COPTOB pacTeHui, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpakTHYECKHE PA0OTHI:

OKCKypcusi«OCHOBHBIE METOAbl M JOCTHXKEHUSI CEJIEeKUHUW PACTCHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBorOMOHHAS OMOJIOTHS.

[Ipennochliku BO3HUKHOBEHHSI SBOJIIOIMOHHONW TEOPHUH. DBOJIIOLUOHHAS
TeopHsl U €€ MecTo B OMoJoTHH. BinsHMe 3BOMIOLMOHHON TEOPUU HA pPa3BUTHUE
OMOJIOTUH U JPYTUX HAYK.

CeugerensctBa dBomonuu. [laseoHTONOTHYECKHE: TOCIENOBATEIBHOCTD
MOSIBJICHUST BUJIOB B TAJICOHTOJOTUYECKOW JICTOMHCH, IEPEXOHbIe (OPMBI.
buoreorpaduueckue: cxoncto u paznuune ¢ayH u Qop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA W Pa3IU4Msi AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKUE: TOMOJOTHUYHbBIE, aHAJOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH Yy BCeX
OPTraHWU3MOB.

OomonmonHass teopuss Y. [lapBuHa. IIpennochuiku BO3HUKHOBEHUSA
napBUHU3MA. JIBWKyIIuME CWIbl 3BOJIIOIMU BUJIOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXEHHUE MPHU OTPAaHUUYECHHOCTH PECYPCOB, HEOIpPEIEIEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boironuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBostouus. [Tomynamnus kak eIMHUIA BUJA U SBOJIIOLINH.

JBrokymue cuibl ((hakTopbl) 3BOJIIOUUMA BUJIOB B MpUpoJe. MyTallMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Apeid
reHoB. M3ousiius u Murpanusi.

EcrectBeHHbIit 0TOOp — HampaBisitomuii  ¢akrop sBomounn. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.



[IpucrnocoOMeHHOCT, OPraHU3MOB Kak pe3yJbTaT 3BoJoUUU. [Ipumepbl
IPUCTIOCOOJIEHUHN y Opranu3MoB. ApoMop(ho3bl U UANO0-aIANITAIIUH.

Bun wu BupooOpazoBanume. Kpurepuum Buaa. OcHOBHbIE  (QOpPMBI
BUJ1000pa30oBaHus: reorpaduueckoe, IKOJI0TUIECKOE.

MakposBontonusa. @PopMbl  3BOJIONUU:  (UIETHYECKasd, JUBEpPreHTHas,
KOHBEpreHTHas1, apauieiabHas. HeoOpaTuMocTh ABOTIOIUN.

[IpoucxoxaeHue OT HeCHMeUHAIN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienyanu3anus. AJanTuBHas padaiusi.

JdemoHcTpaumu:

[Toptpetsi: K. JIunnen, K. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepros.

Tabmuupt u cxembl: «Pa3Butue opranmdyeckoro wmupa Ha 3emiiey,
«3apobIu TMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel 60psOBI 3a
cymiectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOTO0Opa3ue COpTOB paCTEHUIDY,
«MHorooOpa3zue  mopox  KUBOTHBIX»,  «l[lomymauun»,  «MyTtanuoHHas
U3MEHUYHMBOCTBY, «ApoMopdo3b», «HUamoamantauumy, «OOmas nereHepanusy,
«/IBmxymme cuiabl 3Bosonun», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsunay», «bopsba 3a cymectBoBanue», «lIprcmoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE, « IKOJIOTHUECKOE BUI000Pa30BAHHE.

OO6opyoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THUIAMH OKPAacCKH,
HA0Op IUIOAOB M CeMsAH, KoyuieKius «lIpumepsl 3alIMTHBIX MPUCTOCOOJICHUN Y
KUBOTHBIX», MOJieb «OCHOBHBIE HAIPABICHUS DBOJIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue rodoBHOTO MO3ra HO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, KoJUieKiusa «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKUBOTHBIX M pAaCTeHUuW», wmojaenb anmuukauusa «llepexpéct
XpOMOCOM», BiaxHble Tmpenaparsl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpompenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPHUIbEB U
OKpacCKH Tena).

JlaGopaTopHble U MpakTHYEeCKHE PadOTHI:

Jlabopatopuas pabota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTUUECKOMY
KPUTEPUIO».

JlabopatopHas pabota Ne 2. «Onucanuve mpucnoco0IEHHOCTA OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HNKHOBEHUE M Pa3BUTHE KU3HU HA Jemuie.

JloHaydHble TPEACTaBICHUS O 3apOXKJICHHHM XKW3HU. HayuHble TUIMOTE3bI
BO3HUKHOBEHHMS JKU3HM Ha 3emiie: abuoreHe3 W mnaHcrnepmus. XuMUYecKas
ABOJIONMSI. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTANLHOE MOITBEPKICHUE XUMUUECKOHN 3BOJOIMU. HauanbHble Tamnbl



ouosioruyeckoit spomoruu. ['mnoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHUE MPOTOKIETKHU. llepBble KIETKM W KX 3BOJIOLUSL.
@opMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hn Ha 3emue no 3pam u nepuonaM. Karapxen. Apxeickas u
npoTepo3oiickass dpel. llaneo3olickas spa u e€ TmepUoOabl: KEeMOPUUCKU,
OPJOBUKCKHUI, CUITYPUMCKUM, JEBOHCKHAM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iicKas 3pa U €€ epUOIbl: TPUACOBBIM, IOPCKUM, METTOBOM.

Kaiino3olickas »3pa u €€ T1epuoAbl: MAJICOTCHOBBIA, HEOICHOBBIM,
AHTPONIOTEHOBBIM.

XapakTepucTUKa KJIMMaTa U T'EOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TAIbl
SBOJIIOIMMA PACTUTEIBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [losiBIEHNE, paclBET U BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak OTpaxkeHue d3Boyrouuu. OCHOBHbBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTAHU3MOB.

OBOJIIOLIMS YesloBeKa. AHTPOITIOJIOrUs KaK Hayka. Pa3BuTue npeacTaBieHui o
IPOUCXOXKACHUU YeJIoBeKa. MeToapl HM3ydeHHsl aHTpororeHesa. (CxoactBa u
paznuyus 4eJI0BeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YETI0BEKA.

JBwxymue  cuibl  (akTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh UM €CTEeCTBEHHBbIM 0TOOp. OOIEecTBeHHbIH 00pa3 KU3HW,
W3TOTOBJICHUE OPYAUM TPY/a, MBILJIEHUE, PEYD.

OCHOBHBIE CTaIMM U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, YeroBek
ymensli, YenoBexk mnpamoxonamuii, YenoBek HeaHaepralbCckuii, Yenosek
pasymHbidi. Haxonku HCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, 00JacTb
pacrpocTpaHeHusi, 00bEM TOJOBHOTO M0O3ra, 00pa3 KU3HU, OPYIUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachbl:  €BPOIEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (PKBaTOpHalbHAs),  MOHTOJOHIHAS
(a3maTcko-aMepukaHckas).  YepTsl  IPHUCHOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBaHUA. ENMHCTBO 4enOBEUYECKUX pac.
Kpuruka pacuzma.

JdemoHcTpauuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3aukHOBeHHe COIMHEUHON CHCTEeMBI», «Pa3BuThe
OpraHM4eckoro wmupa», «PacturenbHas KieTka», <« KuBOTHas  KJIETKa»,
«IIpokapunoTnueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEpPT CTPOCHUS 4YeJIOBEKa M UEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTHYECKUX HAXOJOK  IPEIKOB



COBPEMEHHOTO 4eloBeKay, «JlpeBHeimune roan», «JpeBHue nmoamn», «llepBbie
COBpPEMEHHBIE JIIOAN», «YeI0BeUeCKHe pach».

O6opynoBanue:  Mmyinsiku  «[IpoucxoxneHue  yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMaHbOHIA), CIENKU WU
M300paKEHHUSI KaMEHHBIX OpYIHUil MEepBOOBITHOTO YeoBEeKa (KaMHHU-YOIIMEPHI,
pyomma, ckpebia), T'e€OXpOHOJOTHYECKas TaOJauIa, KOUICKIHS «DOpMBI
COXPAHHOCTHU UCKOTIA€MbIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpakTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3yueHne MCKOMAEMbIX OCTAaTKOB PACTEHHI U
KUBOTHBIX B KOJUICKIUIX).

OKCKypcusi  «DBOJIIOIUSI  OpraHMYeckoro mupa Ha  3emiue» (B
€CTECTBEHHO-HAYUHbIN WJIM KPAeBEIUECKUN MYy3€l).

Tema 3. Opranusmbl U OKPYKAOLIAs Cpeaa.

DKOJIOTHS KaK HayKa. 3afa4uu ¥ pa3zesbl SKOJOTUU. MeTo bl SKOJIOTMYECKUX
UCCJEI0BAHUI. DKOJOrNYECKOE€ MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHHsl OpraHM3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, NOYBEHHa,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (daktopel. Krnaccuduxanus dSKoJIOTHYECKUX (PaKTOPOB:
abuotnueckue, OWOTHYECKHE U AaHTPOINOreHHbie. JIeHCTBUE HKOIOTHYECKUX
(bakTOpOB HA OPraHU3MBL.

AbGuoTtnueckue (HakTopbl: CBET, TEMIEPATYpa, BIAKHOCTb. POTONEPUOAU3M.
[IpucniocoOneHus  OpraHu3MOB K  JIEUCTBUIO aOMOTHYECKHX  (DaKTOPOB.
buonornyeckue puTmsl.

buotuueckne  daktopel.  Buabl = OHMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (gopmsl. [lapazutusMm, koomneparnus,
MYyTyaJau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHN3M,
HelTpanu3M. 3HaueHHEe OMOTHMYECKHUX B3aMMOJEUCTBUI MJis CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKH monyisuud. (OCHOBHBIE IOKa3aTENH
HNOMYJSILUUA: YHCIEHHOCTh, IUIOTHOCTh, POKJIa€MOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. JJuHaMuKa YuCIeHHOCTH MOMYJISILUU U €€ peryJisius.

JdemoHcTpauuu:

[Hoptpetsr: A. I'ymbonpar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxemsl: kapta «lIpupogusie 30Hb1 3emin», «Cpeabl 0OUTaHUS
opranusmoBy, «®otonepuoguzm», «llonymsauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH MOMYJISIINU HHPY30pUH-TY(DenbK», «[ [umessie memm.

JlaGopaTopHble U NpaKkTHYECKHE PAOOTHI:



JlabopaTtopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopnas pabora Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Ilogcyér NIOTHOCTH NOMYJSAUUNA PAa3HBIX BUOB
pacTeHUN.

Tema 4. CooluiecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BUIOBa,
NpOCTpPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3u B
OHOLIEHO3E.

Dxoyoruueckue cuctembl (9kocuctemsl). [lonarue o0 »skocucteme u
ouoreoneHo3e. DOyHKIUMOHAIbHbIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEECTB U NOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muieBble) YPOBHM SKOCUCTEMBI. lluileBble LEenM U CETH.
OcHOBHBIE TIOKa3aTeld HKOCUCTEMBI: Ouomacca, MNPOAYKIUSA. IDKOJOTHMUECKUE
NUpaMubl: TMPOAYKIMHM, YHCIEHHOCTH, OuomMacchl. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMs, pa3BuTue. CyKiieccus.

[IpupoHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03€p U pEeK. DKOCHCTEMa XBOMHOIO
WIM [IAPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOT€HHBIE  3KOCUCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe u X035UCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (akrtop ycrtoWunmBocTd 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emile.

VYuenne B. U. Bepnajackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdeprl. KuBoe BemecTBO U ero ¢yHkiuu. OcoOeHHOCTH Ouochepsl Kak
r100anbHOM 3KOCUCTEMBI. J[MHamMHYeckoe paBHOBecHE€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMUYECKUE ITUKIIBI AIIEMEHTOB (yTiepoa,
azota). 3o0HaNbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBo B Ouochepe 3emau. AHTponoreHHble U3MEHeHus1 B Ouocdepe.
['oGanbHbIE SKOTOTUYECKHE TPOOIEMBI.

CocymecTBoBaHuE IPUPO/IBI u YeJIOBEUYECTBA. Coxpanenue
Oropa3HO00pa3us Kak OCHOBA yCTOMYMBOCTH OMocdepsl. OCHOBa palmoOHAIbHOTO
YOPABJICHUS TPUPOJHBIMH pPECYpCaMHU M HMX MCHOJIb30BaHUE. JlocTuxeHus
OHOJIOTUH U OXpaHa MPUPOJIBI.

JdemoHcTpauuu:

[Toptpetsr: A. JIxk. Tencin, B. H. Cykaués, B. U. Bepnaackuii.



Tabnuupl u cxemsl: «[lumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie cooOmectBay, «llenu nutanus», «IKOJIOTUYECKAS] MHUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOWMHOTO  Jiecay, «buomeno3s BomoéMa», «ArpoueHos3», «lIpumepHsie
AQHTPOIIOTCHHBIE  BO3JCHCTBUA Ha IIpUpoay», «Baxuelmme HCTOYHUKU
3arpsi3HEHHS] BO3/IyXa M TPYHTOBBIX BOJ», «[louBa — BakHEHWIIasi COCTABIIAIOIIAS
onocheps», «DakTophl Aerpaganuu mouBy, «llapaukoBbiit 3pdext», «DakTopbl
paguoaKTUBHOTO 3arpsisHeHUst Ouocheprb», «OOmas crpykrypa Ouocdepsb»,
«Pacnpoctpanenue ku3HU B Ouocdepe», «O30HOBBIM »dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopor azota B pupoe».

ObopynoBanue: Mojenb-anmvkanus «TUnuyHble OMOLIEHO3bI», TepOapuit
«PactutenbHble cOOOIIECTBaY, KOMUIEKIIUM «brolieno3y, «Bpeaurenu BaxxHEHIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapud U KOJUIGKIIMU pACTEHUU U
KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM 3KOJOTMYECKHMM TpyImaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®Depepannu, n300pakeHUs OXPaHSIEMBIX BHUOB
PaCTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornacio ®I'OC COO, ycraHaBiMBalOTCS TpeOOBaHUS K pe3yjbTaTam
OCBOCHHSI OOYyYalOIIMMHUCS NIporpaMMm CcpeaHero oOmiero oOpa3oBaHMUS:
JUYHOCTHBIM, METAMPEIMETHBIM U IPEIMETHBIM.

JINUHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJNbTaTOB OCBOEHHUs mpenMera «buonorus»
BBIICJICHBI CIEAYIOIINE COCTABIIAIONINE: OCO3HAHUE O0YYaIOIUMUC POCCUMCKOMN
IPAXKJIAHCKOW MIEHTUYHOCTU — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHHIO, HaJu4yhue MOTUBAlMM K OOy4YeHHt0 OHOJoruu,
I[CJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIECHUU JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAMUIMN pPa3BUTUA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroOIUXCsS PYKOBOJICTBOBATHCS B CBOEHU
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NPUCYIIMMHU CHCTEME
OMOJIOTUYECKOTO O0pa30BaHMs, HAJIWYUE OKOJOTUYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeameTa «bHUonorus» OCTUTAOTCA B
€INHCTBE Y4YeOHOW M BOCHUTATEIBHOM MAESATENBHOCTH B COOTBETCTBUH C
TPAJUUHUOHHBIMU  POCCUHUCKUMU  COLUHMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTSMHU, TMPUHSATHIMU B OOIIECTBE MPAaBWIAMH U
HOpPMaMH  TOBEJAEHUS M  CIOCOOCTBYIOT  IpoLleccaM  CaMOIIO3HAaHUS,
CaMOBOCHHUTAHUSI Y CAMOPA3BHUTHS, PA3BUTHsS BHYTPEHHEW NO3UIUU JIUMYHOCTH,
NaTPUOTU3MA, YBAKECHUS K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TPY/Jla U CTapLIEMy
MOKOJICHUIO, B3aUMHOTO YBa)XEHUs, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY
HACJIEUIO U TPAAUIMAM MHOTOHAIIMOHAIbHOro Hapona Poccuiickoit denepanun,
MIPUPOJIE U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS Yy4yeOHoro mnpenmera «buomorus»
JOJKHBI OTpaXKaTh rOTOBHOCTh U CIOCOOHOCTh oOyJaromuxcs
PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOW BHYTPEHHEH  MO3UIMEH  JIMYHOCTH,
CHUCTEMOHN IICHHOCTHBIX OpHEHTAlUi, TO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM  IIEHHOCTSIM  POCCHUHMCKOTO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO OIbITa U OMbITA JIEATEIbHOCTH B MPOLIECCE peann3aluu
OCHOBHBIX HaIlpaBJIE€HUN BOCIIUTATEIbHOMN JAESITENBHOCTH, B TOM YKCIIE€ B YACTH:

1)rpa:kaaHcKoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOM MO3UIIMK 00YYaIOIErocsi Kak akTHUBHOTO
¥ OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaKCHUE
3aKOHAa U MPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JAESATEILHOCTU TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEIbHBIX 3aJ1ay, BHITIOJHECHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENsATh COOCTBEHHYIO TO3HUIIMIO 110 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICUCTBUS JIIOJICH C pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBHINIOJHEHUSA
y4eOHBIX, T[O3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/1ad, YBAXKHUTEIHHOTO
OTHOIICHUST K MHEHHUIO OIIMOHEHTOB MPU OOCYXKJICHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTapPHOUW U BOJIOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUICKOM TPaKIaHCKOU VUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IMEpe.l
Ponnuoi, ropmoctu 3a cBOM Kpaul, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIIOE U HACTOSIIIEee MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHUE K MIPUPOTHOMY HACIICIUIO U TTAMSTHUKAM MPUPOJIbI,
nocTxeHussM Poccrun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHHMBATh BKJIQJ POCCHUCKHUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWMOJIOTMH, TOHUMAHHUS 3HAYCHUS OWOJOTHUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIyXeHWI0 M 3aumurte OtedecTsa,
OTBETCTBEHHOCTbD 3a €T0 CyAr0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEW POCCUHUCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYUBOTO Oy IyIIIETro;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:



ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUI;

MOHMMAaHHUE SYMOIIMOHATIFHOTO BO3/ICUCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH Ka4eCTBA TBOPUECKON JTMUHOCTH;

5) ¢pusznueckoro BocnuTanus, GopMHUPOBAHHS KYJIbTYPbl 30POBbSI U
IMOIMOHAJIBHOIO 0JIATONOTyYHS:

NMOHMMAaHUE U pealn3alus 3J0pOBOro M 0Oe30MacHOro o0pa3za >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TPaBWI U HODPM,
cOQIaHCHPOBAHHBIA PEXKHUM 3aHATUH H  OT/AbIXA, peEryjspHas Quznueckas
aKTUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXHUUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBWJ HMHAWBHAYAIBHOTO H  KOJUIEKTHUBHOTO
0€30MMacHOTO TIOBEICHUS B CUTYAIIHUSIX, YTPOKAIOIINX 3J0OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUWE TIOCIICJCTBUNA W HEMPUATUS BPEAHBIX MPUBBIUCK (YIOTPEOICHHS
QJIIKOTOJI5, HAPKOTUKOB, KYpPeHUS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEePCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AKTHUBHOHM [EATEIHHOCTH TEXHOJOTUYECKON W COLMaIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUILIMHUPOBAThH, MNIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATH TAKYIO JICSITEIIbHOCTD;

UHTEpPEC K pazNu4HbIM cepaM npodhecCHOHANbHON NesATENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BHIOOP Oyaymed mnpodeccun U peann30BHIBATH
cOOCTBEHHBIE KU3HEHHBIE MJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUI0O M CaMOOOpa30OBAaHHUIO Ha
IPOTSKEHUH BCEH KU3HU,

7) 3KOJOrH4eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKU 1IesIeco00pa3HOe OTHOLIEHHE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KyJIbTYphl: TPHOOPETEHHE OIBITa
IUTAHUPOBAHUS TOCTYMKOB M OIICHKM HMX BO3MOXKHBIX TIOCJIEICTBUNA ISt
OKPYKaroUIEU Cpeibl;

OCO3HaHME TJ00aJIBHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M MyTed HX
pEIIeHNUS;

CHOCOOHOCTh HKCIIOJb30BaTh IPUOOpPETAEMBbIE MPU H3YYEHUU OMOJIOTMHU
3HAHUSI W YMEHUS TPU PEIICHUH MpoO0JIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJONONIb30BaHUEM  (COONIO/IeHHEe  TpaBUJl  TOBEACHUS B IPUPOJIE,



HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCUCTEMAx, OXpPAaHY BHUIOB,
IKOCHCTEM, Onochepshl);

AKTUBHOE HEINPUATHE JIEUCTBUM, NPUHOCAIMX Bpel  OKPYXKAIOLIEH
OPUPOJHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE 3KOJIOTMYECKUE
NOCJIE/ICTBHS MPENPUHUMAEMbBIX ACHCTBUN U MPEAOTBPALLATh UX;

HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIbITA NEeATEIbHOCTH IKOJIOTUYECKOU HaIIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCsI UMM B IIO3HABATEIBbHOW, KOMMYHHUKAaTHUBHOM M COLMAJIBHOU
IIPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTHYECKOUN AECATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTY;

8) HEHHOCTH HAYYHOT 0 O3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU U OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOI'O HA JMAJIOre
KYJIbTYpP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M UYMUTATENBCKOW KYJIBTYpbl KaK CpeIcTBa
B3aMMOJICUCTBUS MEXY JIOJbMU U MTO3HAHUS MUDA;

NOHMMaHuE chnenupuKd OHOJIOTMM KaK HayKd, OCO3HaHHUS €€ poJii B
(GopMUpOBaHUH PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3/aHUU IEIOCTHOTO
IPEACTABICHUS 00 OKPYXAIOLEM MHpPE KaK O €IMHCTBE IPHUPOJbI, YEIOBEKA U
oOmiecTBa, B TO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M peUIeHHH MpodiieM
COXpaHEHHUsI PUPOJAHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OHOJIOTHUU JUJIsl COBPEMEHHOM LMBUIU3ALUU:
oOecriedeHus: HOBOI'O YPOBHS Pa3BUTHUsI MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelarb pecypcHble MNpoOJeMbl  pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEe BBIX0J1a U3 TJIO0ANBHBIX 3KOJIOTHYECKUX MPOOJIEM U
oOecrieueHust mepexoga K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO MPHUPOAHBIX PECYpcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OHONOTMYECKHX 3HAaHUW B ULEJsIX
NOBBILIEHUS O0IIeH KyJlbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (YHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoi
IpYU U3y4EHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTM WCIIOJb30BAaTh IOJy4yaeMble 3HAHUSA [Js aHaiu3a |
O0OBACHEHMS ABJIICHHIN OKPYKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHUsS Ha OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C LEJIBIO IMOJIYYEHUs JOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHust mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHWE IICHHOCTH HAyYHOH JEATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M MCCIIEIOBATEILCKYIO ISATeIbHOCTh HHIUBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTH W  CIIOCOOHOCTR K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHIO, K AKTUBHOMY IOJYyYEHHUIO HOBBIX 3HAHUM TO OHOJOTUH B
COOTBETCTBUU C )KH3HEHHBIMU MTOTPEOHOCTIAMH.

METANIPEJMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy
BKJIFOYAIOT: 3HAYUMbIC I (OPMHUPOBAHUS MHPOBO33PCHHUS O00YyUaIONTUXCS
MEXIUCITUTUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHBIC TTOHSATHSA, OTPAKAIONINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa © CHenuduKy MeTOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIH (pakT, TPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
Uccle/loBaHWe,  HaONloJIeHHe,  HW3MEpeHue, OKCIepUMEHT W JAPYIHx),
yHUBEpCalbHble Yy4eOHble JeHCTBUS (TO3HABaTeJIbHbIE, KOMMYHHKATHBHbBIE,
pEryJsiTUBHBIE), oOecrneunBaroue dbopmupoBaHue (yHKIHMOHAIBHON
IPAMOTHOCTM W  COLMAJIbHOM KOMIETEHUHUH OO0Yy4aroluXcs, CIOCOOHOCTh
00yUaromuxcs UCITOJTH30BATh OCBOCHHBIC MEXTUCITUTITNHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHUSI W yHUBEpPCaJbHbIE ydeOHbIE JIEWCTBUS B
MO3HABATEILHOM U COIUATILHOM MIPAKTHUKE.

MeramnpeamMeTHbie pe3yibTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEeTo
00pa3oBaHus JOJDKHBI OTPaXKaTh:

OBananeHue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJbHBIMH
ACCTBUSIMM:

1)0a30Bble JIOTHYECKHE AeiiCTBUSA:

CaMOCTOSITENIBHO  (OPMYJIUPOBaTh U aKTyaIM3upoOBaTh  MPoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHUM 3HAHUNM MNPUEMBI JIOTMUECKOTO MBIILUICHUS
(aHanu3a, cMHTE3a, CpaBHEHMUS, KilacCupUKaIIUK, 000OIICHNUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX MOHATUH (BBLACIATh UX XapaKTEpHbIC NMPU3HAKH, YCTAHABIIMBATD
CBSI3U C IPYTUMH TMOHSITHIMHU );

OTIPENETIATh IENH JeATeTLHOCTH, 3a7aBas TapamMeTpbl W KPUTEPHH UX
JTOCTHKEHUS, COOTHOCUTH PE3yJIbTAThI ICSITEIIBHOCTH C TTIOCTABICHHBIMHU TICIISIMHU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATHS ISl O0BsICHEHUS (DAKTOB U SBJICHHIM
YKUBOM MPUPOJIBI;



CTPOUTH JIOTMYECKUE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
AHAJIOTUN), BBIABILITH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B PacCMATPUBAEMBIX
SABJICHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUYEHUS;

OPUMEHATh  CXEMHO-MOJICNIbHBIE  CpEeACTBAa Uil  NPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILUEHUU B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMA  Pa3HOr0  pojAa, BBIBICHHBIX B Pa3jIU4HBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IUIAH pEIICHHs] MPoOJIeMbl C YYETOM aHain3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBbHBIX PECYPCOB;

BHOCUTb  KOPPEKTUBBI B  JICATEIIBHOCTb, OLICHMBaTbh COOTBETCTBUE
PEe3ynbTaTOB LIENISAM, OLIEHUBATH PUCKH IOCIEICTBUN IEATEIbHOCTH;

KOOPIAMHHMPOBATb U  BBIIOJHATH pabOTy B  YCIOBHSX  peajgbHOroO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBILICHUE IPH PELICHUH KU3HEHHBIX TPOOJIEM.

2)0a30BbIe HCCIEA0BATENbCKUE 1CHCTBUSA:

BJIa/IeTh HABbIKAMH Y4€OHO-UCCIIEA0BATENIbCKON U MPOEKTHOM JIEATENbHOCTH,
HaBBIKAMM  pa3peuieHuss Mpo0ieM, CIHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY ~ IOMCKY  METOJIOB  pEIICHHs  MPaKTHYECKUX  3aj]ad,
IPUMEHEHUIO PAa3JINYHbIX METOJ0B TO3HAHHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBl JIESITEIBHOCTA IO IMOJIYYEHUIO HOBOTO
3HAHMS, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Y4EOHBIX
CUTYallUsX, B TOM YHCJIE NPU CO3/aHUU YUYE€OHBIX U COLUATIbHBIX MPOEKTOB;

(opMHpOBaTh HayYHBIM TUI MBIIUIECHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTb M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayd B 00pa30oBaTeIbHOUN
JEeATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBIISITh [TPUYMHHO-CJICJCTBEHHbIE CBA3M M AaKTyaJM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pElICHUs, HaXOAUTh apryMEHTHl Ui JI0KA3aTelIbCTBA
CBOMX YTBEpXkIECHUH, 3a1aBaTh [MapaMeTPbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ PEIICHUS 3aJadd  PE3yJbTaTshl,
KPUTHYECKH OLIEHUBATH UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHUOOPETEHHBIH OIBIT;

OCYULIECTBJISATh LEJI€HANpPaBICHHbIM MOUCK NEPEHOca CPEICTB U CIOCOOOB
NEeUCTBUS B MPO(PECCUOHATIBHYIO CPENY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYIO M IMPAKTUYECKYI 001acTu
KU3HENIESITEIBHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;



BBIJIBUTAaTh HOBBIE WJIEH, MpeAJiaraTb OPUTHHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOIMYCKAIOIINE albTEPHATUBHBIEC PEIICHNUS.

3) padora ¢ ungopmainuei:

OpPUEHTUPOBATHCA B PA3IUUYHBIX HCTOYHUKAX HHPOpMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAYYHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapsX U
CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B VIHTepHETE), aHAIU3UPOBATH
MH(POPMALIUIO Pa3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUUECKN OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynIMpoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOAbI MPU TOUCKE U
oTOOpe Ounosiornyeckol nHPopmaluu, He0OXOIUMOU IJIsI BHIMOJHEHUST YYEOHBIX
3a]1a4;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO MCIOJIb30BAaHUS PA3IMUHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO ~ BBIOMpAaThb  ONTUMaJbHYI0  (GOpMY  IPEACTABICHUS
ounonoruyeckoir nHpopmanuu (cxemsl, rpaduky, TUarpaMMbl, TaOJIUILIbI, PUCYHKH
" Apyroe);

UCIIONIb30BAaTh HAY4YHBIM fA3BIK B KadyecTBE CpEACTBa IMpU pabore ¢
Ouonormueckor uH(MOpMalMel: NPUMEHATh XUMHYECKHe, (u3nueckue W
MaTeMaTHYeCKHe 3HAaKH U CHUMBOJIBI, (HopMysbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIONB30BaTh M MpeoO0pa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJa/JeTh  HABbIKAMM  pACIO3HABAHMS U 3alUThl  MH(pOpMALMH,
UH(}OpPMaMOHHON 0€301aCHOCTH JIMYHOCTH.

OgJ1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBHSIMH:

1)o06menne:

OCYIIECTBIISITh KOMMYHUKAIlMM BO BCEeX cdepax >KU3HH, AaKTHUBHO
y4acTBOBaTh B [HAJOT€ WM JMCKYCCUU MO CYIIECTBY OOCYXIAAaeMONl TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHSI OTHOCUTEIBHO BBIIIOJHEHUS
npenjgaraéMoil  3ajayd, y4MTbIBaTh MHTEPEChl U COIJVIACOBAHHOCTb MO3UIUHI
JIPYTUX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrnio3HaBaTh HeBepOajbHbIE CpEJICTBAa OOLICHHUS, MOHUMATh 3HAUYECHHE
COLIMANTFHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIlHUi,
YMETh CMATYATh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJAJETh PA3NMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJIEHUCTBHS, MOHUMATh
HaMEPEHHUS APYTUX JIIOJICH, MIPOSIBIATh YBAXUTEIbHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (opMe hopMyIUpOBaTh CBOU BO3PAKECHHUS;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAasI 1eATeJIbHOCTD:

MOHMMAaTh W KCMHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WUHIWBUAYAJIbHOU
paboThl  IPH  pCIICHHMH  OWOJOTHYECKOH  MpoOJeMbl,  OOOCHOBHIBATH
HEOOXOJMMOCTh TTPUMEHEHHUS T'PYMIOBBIX (POPM B3aUMOACHCTBUS MPHU PEIICHUU
y4eOHOM 3a1auu;

BBIOMpATh TEMaTUKYy U METOJbl COBMECTHBIX IEHUCTBUU € Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0T0 UJieHa KOJIJIEKTUBA,

NpUHUMATh IEJM  COBMECTHOM  JAESATEIbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATh JEUCTBHUS MO €€ JTOCTHXEHHIO: COCTAaBIISITh IUIAH JICHCTBUU,
pacrtpeneNnsaTh pojii ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KAa4e€CTBO CBOEr0 BKJAJAa U KaXJOTO YYACTHHUKA KOMAaHIbl B
001IMil pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE IIPOCKTHI, OIEHUBATh HJEHW C TIO3UI[MM HOBHU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3IUYHBIX
CUTYyalUsIX, POSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMHU PeryJasiTHBHBIMMY 1€liCTBUSIMU:

1)camoopranm3zanms:

UCIIOJIB30BaTh OMOJIOTUYECKHWE 3HAHUS IS BBISABICHHUS TPOOIEM U UX
peIIeHUs B )KU3HCHHBIX U yUeOHBIX CUTYAITUsX;

BBIOMpaTh HAa OCHOBE OWMOJIOTMYECKUX 3HAHUN I1ICJICBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBHSIX M MOCTYIKax MO OTHOLICHUWIO K KHUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISITh MO3HABATEIBHYIO JIESITEIBbHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aJ]a4yl B 00pa3oBaTEILHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITEIbBHO ~ COCTAaBJSITh IJIAaH PEIICHHS TPOOJeMbI C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOUYTCHUIH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

pacuupsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEIMOYTECHUI;

JeJaTh OCO3HAHHBINM BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEelICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;



crocoO0CTBOBaTh (OPMUPOBAHUIO M TPOSBICHHUIO IIUPOKON HPYIUIUU B
pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO TOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIaJ€Th  HABbIKAMHM  TO3HABATENbHOM  pedieKCUM KaK  OCO3HAHMS
COBEPIIAEMBbIX JEUCTBUH M MBICIUTENBHBIX IPOILIECCOB, HX pPE3yJbTaTOB MU
OCHOBaHMH, UCIMOJL30BaTh NMPUEMBI pedIEKCUU Il OLIEHKU CUTyalluu, BhIOOpa
BEPHOT'O PEIICHUS;

yMEThb OLICHUBAaTh PUCKHM U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 UX
CHUKECHMUIO;

NPUHUMAaTh MOTUBBI W apryMEHThl JPYTrUX NPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

3)npuHATHE CeOS U APYyrUX:

NPUHUMATh ce0s1, TOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

NpPUHUMAaTh MOTHUBBI W apryMEHThl JPYTrUX NpPU aHajdu3e pe3yJbTaToB
NEeSATEeTbHOCTH;

PU3HaBaTh CBOE MPABO U MPABO JAPYTHUX HA OMIHUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH JIPYTOTO YEJIOBEKa.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBOoeHUs nporpammbl COO mno Owuonoruu Ha
0a30BOM YpOBHE BKJIOYAIOT ClenuPUUYecKue s y4eOHOro mpeameTa
«buonorus» Hay4yHble 3HAHUSA, YMEHUS U CIOCOOBI JCHCTBUU IO OCBOCHHIO,
WHTEPIPETAIMN U MPeoOpa3oBaHUI0 3HAHUHN, BUIBI AEATEILHOCTH O MOJIYYSHHUIO
HOBOT'O 3HAaHWS W TMPUMEHEHUIO 3HAHUW B PA3JIUYHBIX YYEOHBIX CHUTYyaIlusx, a
TaK)k€ B pEaJTbHBIX KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Ouonorueil. B
nporpaMme IpeaMEeTHbIC Pe3yIbTaThl IPECTABIICHBI 110 T01aM 00yUYEeHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOro mpemmera «buonorus» ¢ 10
KJlacce OJKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B dbopmupoBaHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOIO MHPOBO33PEHUS, O BKJIAJE
POCCHMCKHX U 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATIBLHOM IPaMOTHOCTH YeJIOBEKA JIJIsl pelIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHUE PacCKpbhIBaTh COJEpkKAaHUE OMOJOTMYECKUX TEPMHUHOB U TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (O0OMEH BEIIECTB W MpEeBpalicHue
SHEPrum), TOMEOCTa3 (CaMOpEeryslus), YPOBHEBAasE OpraHu3alus KUBbIX CUCTEM,



caMOBOCIIpou3Be/IeHuEe (PEnpoayKIKs), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT
U Pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTUYECKHE TEOpPUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasl J0rMa MOJIEKYJsIpHOW Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 ueHTpax MHOrooOpasus u
MPOUCXO0XKAEHUsI KylbTypHbIX pactenuii H. M. BaBuiosa), onpeaensiTh rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJIaMU Hay4YHOTO MMO3HAHUS B OMOJIOTMH: HAOII0IeHNE U
ONMCAaHHUE JKUBBIX CUCTEM, IMPOLECCOB U SIBIICHHM, OpPraHU3alUs U IMPOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMKEHHWE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIMYUHAMHU, OOBSCHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCHOJIB30BAHHBIX HAyYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUM MOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEIIECTB M NPEBpALICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUIACTUYECKOTO M DJHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHHUSI, PA3MHOXKEHUS, HWHIWBUAYAJIbHOTO pa3BUTUSA OpraHu3Ma
(oHTOTEHE3);

yMEHUE NPUMEHATH MOJYYEHHbIE 3HAHMS JJI1 OOBSICHEHUS OMOIOTHYECKHUX
IIPOLIECCOB U SIBJIICHHUM, JUISl NIPUHATUSA NMPAKTUYECKUX PEUICHUHA B NOBCEIHEBHOMU
KU3HU C LEJIbl0 o0ecredyeHus O0e30MacHOCTH CBOETO 3J0POBbsl U 30POBBS
OKPYKAIOIIMNX JIOCH, COOMI0IEHUSI HOPM IPAMOTHOTO TMOBE/ICHUS B OKPY>KaIOIIei
IPUPOTHON cpele, TMOHMMAaHWE HEOOXOIMMOCTH MCHOJb30BaHUS TOCTHKEHUMN
COBpPEMEHHON  Ouwosorm ¥ OMOTEXHOJIOTMH  JJii  palUOHAJIBLHOTO
PUPOAOTOJIb30BAHHUS;

yMEHUE pelaTh >3JEMEHTAapHble T'E€HETUYECKHE 3a/layd Ha MOHO- U
JUTHOPUJIHOE CKpEIIMBAHUE, CLEIJIEHHOE HACJEeI0BAHUE, COCTABISATH CXEMbI
MOHOTHOPUAHOTO CKpPEUIMBAaHUS ISl MPEACKa3aHUsl HACJIEeJIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBITIOIHATh JA0OPATOPHBIE W TPAKTUYECKHE PAaOOTHI, COOIIOIATH
mpaBuia mpu padote ¢ yaeOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHUEM;

yMEHUE KpPUTUYECKH OIICHUBAThb M HMHTEPIPETUPOBATH HHPOPMALIHUIO
OMOJIOTUYECKOTO COJIepaHUs, BKJIIOYAIOUIYI0 IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUHHUKOB (CPEJCTBA MAacCCOBOM MH(OpMAIINK, HAYUYHO-TIOMYJISPHBIE
MaTepHuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUM B OHOJIOTUU,
MeJULHE, OMOTEXHOJIOTUH;



yMEHUE CO03/]aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000611as OnosoruvyecKkyro HHGOPMAIUI0 U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN annapaT OMOJIOTUH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mpeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTHh 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (hopMHpPOBAHHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpa M HAy4HOIO MHUPOBO33PEHMS, O BKJIAJE
POCCHMCKHX U 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATBFHOM TPAMOTHOCTH Y€JIOBEKA JIJISl PEIlIeHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpBhIBATh COJEpKaHUE OMOJIOTHYECKUX TEPMUHOB W TOHSTHIA:
BU/JI, TOMYJISILUSL, TeHO(OH/, BOJIIOLMS, ABUXKYIIUE CUIBI ((PaKTOpHI) IBOIOIUH,
IPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BUJI000pPa30BAHME, HKOJOTUYECKHE (PAKTOPBHI,
OKOCHUCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, pPEAYLEHTbl, LENu MUTaHUsi,
AKOJIOTUYECKasl MIpaMuIa, OMoTeo1eHos3, buocdepa;

YMEHHE H3JIaraTb OWOJIOTHYECKHEe Teopuu (dBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUsS OHBOJIOLUMHU), 3aKOHbBI MU 3aKOHOMEPHOCTHU
(3aponprimeBoro cxoactBa K. M. bapa, yepenoBanus riaBHBIX HaIlpaBiICHUN U
nyteit sBomonu A. H. CesepiioBa, yuenusi o 6uocdhepe B. . Bepnaackoro),
OTPENIEeTSATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJAMU HAYYHOTO MTO3HAHMS B OMOJIOTUHU: HAOIIOICHHE U
OMHMCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHHUI, OpraHu3anus U MpOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMKEHHWE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCICIyeMBbIMH BEIUYWHAMHU, OOBSCHEHHE TMOJTYYCHHBIX
pe3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHSTHH, TEOPUUA U 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETATh CYUIECTBEHHbIE TPU3HAKU CTPOCHHS OHMOJOTHYECKUX
00OBEKTOB: BHJIOB, TMOMYJALMN, MPOAYILEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreoIeHO30B U JKOCUCTEM, OCOOEHHOCTH TPOLIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA000pA30BaHUs, MPUCIIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI, IEpEeHOCa
BELIECTB M IIOTOKAa 3HEPrUd B DKOCUCTEMAX, AHTPONOTE€HHBIX H3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BELIECTB M OHMOT€OXMMHYECKHUX
IIUKIIOB B Onocdepe;

yMEHUE TMPUMEHATH MOJYyYEHHbIE 3HAHUS I OOBSICHEHUS OWOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, U1l IPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEeJIpl0 obecrieueHus O€30MacHOCTH CBOETO 3I0pPOBbS U 3/I0POBBS
OKpY>KaIOIUX JIOJeH, COOI0IEHUSI HOPM IPAaMOTHOTO MOBEJACHUS B OKPY KAIOIIeH



IPUPOJTHON cpele, NMOHMMaHWE HEOOXOJIMMOCTH HCHOJb30BaHUS TOCTHKEHUMN
COBPEMEHHOM OMOJIOTUH [IJISl PAIIHOHAIEHOTO MPUPOIONIOIH30BAHNUS,

yMEHHUE peniaTh JeMeHTapHble OMOJOTHYECKHe 3a/layd, COCTABJISATh CXEMBbI
MepeHoca BEIIECTB U SHEPTUHU B IKOCUCTeMax (LIeMU MUTaHUs);

YMEHHUE BBINOIHATh JA0OpPAaTOPHbIE M MPAKTUYECKHE PaOOThI, COOIIOIAThH
npaBuia mpu padoTe ¢ yaeOHBIM U JTa0OpaTOPHBIM 000PY/TIOBAHUEM;

YMEHHE KPUTUYECKH OIICHHBaTh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOr0 COAEpKaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOUHHUKOB (CPEJCTBA MAaCCOBOM MH(POpPMAIIMK, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  DKOJIOTHYECKHUE  MPOOIJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIC IHCHbMEHHBIE W YCTHBIE COOOIICHHUS,
0000111asi OMONIOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTtBouacoB DIeKTPOHHbIE
Ne HaumenoBanuepasaeioB u (undpoBbIe)
T/ TeMIpPOrpaMMBI Beero KonTpoabHbiepadoT IIpakTH4yecknepadoT u@p
bI bI o0pa3oBaTe/ibHbIEPeCYPCHI
bu6 OK
1 buonorus kakHayka 2 0 nomorexa I
https://m.edsoo0.ru/7f41¢292
) JKuBble cucTeMbl 1 BX | bubmuorexa [JOK
opraHusarus https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUHU COCTAB U CTPOEHUE g | bubanorexka [HOK
KJIETKHU https://m.edsoo.ru/7f41¢292
bub OK
4 Kn3znenes TeIbHOCTHKIECTKH 6 nommorexa I
https://m.edsoo.ru/7f41¢292
PazmHoxeHue u
bu6mmoreka [IOK
5 VHJIUBUIyaJIbHOE pa3BUTHE 5 1
https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HacnencTBeHHOCTE U 2 L5 bu6mmorexa [IOK
M3MEHYUBOCTHOPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiusiopranu3MoB. 3 bubanorexka [HOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 PesepBHOEBpEMSI 1 nonrotexa Il
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB IT1O 34 0 15
[TPOTPAMME ’



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoaunyecTBouacoB 3J'l€KTpOHHI)Ie
Ne HaumenoBaHnuepasaejioB U
KonTtpoabubiepador IIpakTnyecknepador (unpposrie)
n/n TeMIIPOrpaMMBbl Bcero
BI BI o0pa3oBaTe/ibHbIEPECYPCHI
bu6nmoreka [IOK
1 DBOIOIMOHHAIONOIOT HsI 9 1
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE 9 0.5 bu6muoreka [IOK
JKM3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 Opraau3mMel U 5 | bubnmnoreka [HOK
OKpyKaroLiascpeaa https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 9 bu6nunoreka [IOK
JKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6 OK
5 PesepBHOEBpEMS 2 nomHotexa I
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5
ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 KJIACC

MIPUCIIOCOOJIEHHOCTh
OpPTaHU3MOB U

Ne KoaunvecTBouacoB
Jaran3zyy | DiaekTpoHHbIenH(ppoBbIcOOpa3oBaTe
n/ | Temaypoka KonTpoabHubie IIpakTH4eckue
Bcero eHMs JIbHbIEpeCcypChl
I padoThI padoThI
OBOIIONHA U METOLI ¢€ 1 Bbubnmuoreka [JOK
A3Y4YECHUS https://m.edsoo.ru/863ea20e

) Ucropus pazButus | bubnuotexa [HOK

MIPEJICTABICHUI 00 SBOIOIIIHI https://m.eds00.1ru/863e9570
bubmmoreka [IOK

MuKpO3BOMIOLMS 1 HOIHOT H
https://m.edsoo.ru/863e9cle

[Tomynsiuyst Kak AJeMeHTapHast

€IMHUIIA BUJIA ¥ SBOJIOLUY.

4 JlaGopatopnas pabora Ne 1 | 0.5 bubnnorexka HOK
«CpaBHeHHUE BUJOB 110 ' https://m.eds00.ru/863e99¢6
Mopdonoruaeckomy
KPUTEPUIO»

JIBIOKyIITUE CUITBI
bubnnorexka HOK
(amemeHTapHbIe (HAKTOPHI) 1 i
https://m.edso0o.ru/863e9da4
IBOJIIOLIMH

6 EcrecTBeHHbIi 0TOOP U €ro 1 bubnmoreka [JOK
(bopMbI https://m.edsoo.ru/863¢9ed0

7 Pe3ynpTate! sBosOIMN: 1 0.5 bubmuotexa [JOK

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BU000pa30BaHueE.
JlaGopatopnaspabota Ne 2
«OnHUCcaHNenPUCIIOCOOICHHOC
THOPTaHU3Ma
e€0THOCUTEILHOTOXapaKTepa»

Hanpasnenus u

bu6mmoreka [IOK

8
IIyTUMAaKpPOIBOIIOINHI https://m.edsoo.ru/863e9cle
9 HeoOpatumocTeIBOITIOIAH
10 WcTopus xu3Hu Ha 3emiie u
METOMBI €€ N3YUECHUS
1 ['unoTe3b! MpouCcXoXKIeHUs bubmmoreka [IOK
YKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie Mo bu6mmoreka [IOK
opaM " IIeproaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOIIOLUU
PacTUTEIBHOTO U JKUBOTHOI'O
13 mupa. [IpakTiaeckas padora 0.5 bub6mmoreka [IOK
Ne 1 «M3ydeHne uckonaembIx ‘ https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJIJIEKIIUSIX)
14 CoBpeMeHHasicucTeMaopraHuy bubmuorexa [JOK
€CKoromupa https://m.edsoo.ru/863ca48e
15 OBOIIOIUSTYETOBEKA bubmuorexa [JOK
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBroKymuecuinl ((hakTophl) bubmuorexa [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

AHTPOIIOTCHE3a

https://m.edsoo.ru/863ead44

17

OCHOBHBICCTE[I[I/II/IBBOJIIOI_[I/II/ILIC
JIOBCKaA

18

Yenoseueckue pacel U
IPUPOJHBIE aJanTaluu
YeJI0BeKa

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea2

19

PesepBubIil ypok. O600611eHIE
1o Teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU HA 3eMIIe»

20

DKOJIOrusKaKHayKa

21

Cpenbl oOuTaHUS U
9KOJIOrHuYecKre (HakTopbl

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AOGuoTtndeckue (HaKTopshl.
Jlabopartopnast pa6ora Ne 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTeHU u3
Pa3HbIX MECT OOUTaHUS.
JlaGopatopHas pabota Ne 4.
«BnusHue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckuedakTops

Bbu6nmuoreka [JOK
https://m.eds00.ru/863eb348

24

DKOJIOTUYECKHUE
XapaKTEPUCTUKH MOMYIIALNH.
[TpakTuyeckas padora Ne 2

0.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacuéT mimoTHOCTH
MOIYJISIUUNA pa3HbIX BUIOB
pacTeHui»

Coo01ecTBaOpraHM3MOB —

bubmuorexa [JOK

25
971 (S: (0%} https://m.edsoo.ru/863eb46a
26 OKOJIOTMYECKHUECHCTEMBI bu6mmoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTENN
9KOCHUCTEMBI. JKOJIOTUUYECKHE
bu6mmoreka [IOK
27 MAPAMUIBL.
B https://m.edsoo.ru/863eb5fa
CBOHCTBa’KOCUCTEM.
Cyxkueccus
28 [IpupoaHbIEIKOCUCTEMBI
29 AHTPONOT€HHBIEIKOCUCTEMBI
30 Bbuocdepa — bubnmnorexka [HOK
rio0anpHasIKOCHCTEMa3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHUCYILIECTBOBAH bubnmnoreka [JOK
ussonochepsr https://m.eds00.ru/863ebd16
1 YenoBeyecTBO B
o6uochepe3emnn
13 Cocy1iecTBOBaHUEIPUPOIBI U bubmmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O6001eHNE
34 TeMbl «Coo011IecTBa 1

9KOJIOTHYCCKHE CUCTEMbBI»



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

2.5
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