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HOACHHUTEJ/IBHAA 3AIIHCKA

IIpu pa3paboTke mporpaMMsl Mo OHOJOTHH TEOPETUIECKYIO OCHOBY JUISI OTIPEACIICHUST TOIXOI0B K
bopmupoBanuIo conepkanus yueOHoro npenMera « bBHOIOrus» COCTaBHIIN: KOHLENTYAJIbHBIE TTIOJIOKEHUS
PI'OC COO o B3auMo00OyCIOBIEHHOCTH LENEH, CONEPIKaHMsI, Pe3yIbTaTOB O0yUeHHs U TPEOOBAHHH K
YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TOJIOXKEHHUS 00 OOIIUX LEJsIX M MPUHLIKIAX, XaPAKTEPU3YIOLIIX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeHero od1ero oopasosanus B Poccuiickoit @eneparuy, a Takxe
NOJIOXKEHUs O cnennduke OMONOruy, €€ 3HaYeHNH B MO3HAHUH JKUBOH MPUPOIBI U 00ecTieueHIH
CYIIECTBOBAHMS YeJIoBedeCKoro odmecTna. COrjaacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEAESICHBl OCHOBHBIC
(yHKIMU IPOrpaMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Guonornu Jaét npencTasieHue o Hesx, 00 odmel cTpateruu 00yueHus, BOCITUTAHUS
U pa3BUTHs OOYHAIOLTNXCS cpencTBamMu yueOHoro npenmera «buonorus», onpenenser ods3aTeabHOe
NPEAMETHOE COAEePIKaHUE, €ro CTPYKTYPY, PaclpenesieHue 1Mo pa3aesaM H TeMaM, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTD U3yUYeHHUs1 y4eOHOro MaTepuaa ¢ y4éToM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTHKH 00Pa30BaTEILHOTO MPOLECCa, BO3PACTHBIX OCOOCHHOCTEH 00yHarOIUXC S,

B mporpamme mo OHONOrHU TaKKe YYUTHIBAIOTCS TPeOOBAHMS K TUITAHUPYEMbIM JIMYHOCTHBIM,
MeTarnpeIMEeTHBIM 1 MPEAMETHBIM pe3yJibTaTaM 00y4eHus: B HOpMUPOBAHIH OCHOBHBIX BUAOB yueOHO-
MIO3HABATEJILHON AeSITeTbHOCTH/yueOHBIX AeHCTBUI 00yUaAIOIIMXCsl IO OCBOCHUIO COAEPIKAHUS
Oouonornyeckoro oopa3zoBaHuUsI.

B nporpamme o 6uonoruu (10—11 xmaccel, 6a30BbIH YPOBEHB) peaTN30BaH MPUHLIHI
NPEEMCTBEHHOCTH B M3Y4eHHU OUOJIOTHH, Oilaromapst 4eMy B HEH MPOCMATPHUBAETCS HAITPABICHHOCTh HA
pa3BUTHE 3HAHMI, CBA3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LICHHOCTHBIX
OPHUEHTALUH JIMYHOCTH, SKOJIOTHIECKOT0 MBIIIJICHUsI, TIPEACTABJICHUI O 310pOBOM 00pase KU3HU U
Oepe’KHBIM OTHOLIEHHEM K OKpY Karolel nmpupoaHoit cpene. IlosTomy Hapsiny ¢ usyueHneM
00Ie0NOIOrMYeCKIX TEOPUH, a TAK)KE 3HAHUI O CTPOSHHUH JKMBBIX CHICTEM PA3HOTO PAaHra U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOINX B HUX MPOLECCOB B MPOrpamMMe 1o OMOJIOTUY YAEIEHO BHUIMAHUE HCIIOJIb30BAHHIO
MOJTyYSHHBIX 3HAHUIT B IOBCEIHEBHOM )KU3HU IS PEIIEHHsI MPUKJIAIHBIX 3a/1a4, B TOM YHCIIE:
npoQHIAKTUKN HACIEICTBEHHBIX 3a00I€BaHUI YeIOBEKa, METMKO-T€HETHUECKOTO KOHCYJIbTHPOBAHHUS,
00OCHOBaHHMS KOJIOTHUYECKH LIETIECOO0PA3HOT0 MOBENEHUS B OKPYKAIOLIEeH MPUPOTHON Cpene, aHaIn3a
BJIMSTHUSI XO35IICTBEHHO# A€ATEIbHOCTH Y€JI0BeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcusieHne BHUMaHUsI K MIPUKJIATHON HAMPaBIEHHOCTH yueOHOro npeamera «bHosorusy npoauKToBaHO
HEOOXOIMMOCTBIO O0ECTIEYeHUS YCIIOBUH TSl PEIIEHHsI OHOM M3 aKTYaIbHBIX 337a4 IIKOJIBHOTO
Ouosorndeckoro odOpa3oBaHusi, KOTOpas rpeanonaraet GopMHUPOBaHHE y O0YUAIOIIUXCS CIIOCOOHOCTH
amanTUPOBATLCS K U3MEHEHHUSIM IMHAMIYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUPA.

Buonorus Ha ypoBHe cpemHero odmero o0pa3oBaHus 3aHUMaET BakHOe MecTo. OHa obecrieynBaeT
dopmupoBanue y 00y4aroImuxcs MpeACTaBIeHUH O HAYYHOH KapTHHE MUpa, paciuupsieT u o0odmaer
3HAHUS O JKUBOH MPHUPOJIE, €€ OTIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3ALMHU U 3BOJIOLMH, CO3AET
YCJIOBUSI [UTsA; TIO3HAHHS 3aKOHOB JKHBOH MPUPOABL, POpMUPOBAHUS (PYHKIIMOHAIbHOW IPAMOTHOCTH,
HaBBIKOB 3710pPOBOTo U O6e30macHoro obpasa jKU3HHU, SKOJIOTHIECKOTO MBIIIJICHHS], [IEHHOCTHOTO OTHOLIEHHS
K JKUBOU MPUPOJE U YEJIOBEKY.

Bonpimoe 3HaueHne OMOJIOTHS UMEET TaKKe IJIsl PELISHUs] BOCIIUTATEIbHBIX U PA3BHBAIOIINX 3a7a4
cpenHero obmiero o0pa3oBaHus, COLMATU3AUU o0yJaromuxcs. M3ydenne 6uosorun obecrneynBaet
yCJIO0BUS [Tl (POPMHUPOBAHUS HHTEIUIEKTYAIbHBIX, KOMMYHHUKALIMOHHBIX U MH(POPMALMOHHBIX HABBIKOB,
3CTETUYECKOH KYJIBTYPBI, CIOCOOCTBYET MHTErPALIH OHOJIOTHYECKUX 3HAHUH C TIPEICTABICHUSIMH H3
ApYrux yueOHBbIX MPEeIMETOB, B YaCTHOCTH, (PU3MKU, XUMUH U reorpadun. HazBaHHbBIE MOJOKEHUS O
npeaHa3HadYeHNH yaeOHOoro npeamera « bBHonorus» cocTaBUIIM OCHOBY JUISI ONPEAETICHHS MOIXOA0B K
0TOOpPY U CTPYKTYPHUPOBAHUIO €r0 COACPIKAHUS, MPEIACTABICHHOTO B MPOrpaMMe 1o OHOJIOTHHL.

Ot6op comepxkanust yueOHOTO npeamera «buonorus» Ha 6a30BOM yPOBHE OCYINECTBIEH C MO3ULINH
KyJBTYPOCOOOPa3HOro MOAX0AA, B COOTBETCTBHH C KOTOPBIM O0YYarOIUECs TOJKHBI OCBOUTD 3HAHUS U
YMEHUs1, 3HAUUMBbIE 1151 JOPMHUPOBAHUS OOIIEH KyJIbTYPBbI, ONPeNeISIIOIINe aleKBaTHOE TIOBEACHNE
YeJIOBEKA B OKPYIKAIOLIeH MPUPOIHON cpene, BOCTPeOOBAaHHBIE B IIOBCEIHEBHON KU3HH U MPAKTHUECKON
nestenpHOCTH. Oc0b0€ MECTO B 3TOH CHCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTBI COIePKaHMsI, KOTOPBIE CIyXKaT
OCHOBOM /17151 JOPMHUPOBAHUS MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MHpPA U
LIEHHOCTHBIX OPHEHTALAX JINYHOCTH, CIIOCOOCTBYIOINX I'YMaHH3AMH OHOJIOTHYECKOro 0Opa3oBaHMSI.



CTpykTypHupOBaHHE COAEPKAHUS YIEOHOrO MaTepraia B MporpaMmme 1o OHOJOTHH OCYIIECTBIIEHO C
yU€TOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUH 00 OTIMUUTENBbHBIX OCOOCHHOCTSIX KUBOW MPUPOABL, O €&
YPOBHEBOH OpraHM3alMH U 3BOIIOLNUN. B COOTBETCTBUYU C 3THM B CTPYKType yueOHOro npeamera
«buonorus» BeIENEHBI CEAYIOLINE COAepKaTeNbHble TUHUM: «bruonorus kak Hayka. MeTopl HAy4YHOTO
no3HaHusy, «Knerka kak Ouonorndeckas cucrema», «Opranusm kak Ouosormueckas cucteMa», «Cucrema u
MHOTr000pasue OpraHundecKkoro MUpa», « IBOJIFOLIUS )KUBOH MPUPOIBD), « DKOCUCTEMBI H MPUCYIIHE UM
3aKOHOMEPHOCTIY.

Lenp n3yuenus yaueOHoro npeamera «buonorusy Ha 0a30BOM YpOBHE — OBJIAACHHE O0YYArOIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIbHOW OPTaHU3ALH KUBBIX CUCTEM PAa3HOTO paHra U npruodpeTeHne
YMEHUH MCIIOJIb30BATh STH 3HAHUS JIsl TPAMOTHBIX IEHCTBUI B OTHOIIEHHH OOBEKTOB YKMBOH MPUPOIBI U
peLIeHNsT Pa3INIHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHne nenu u3ydeHus yuebnoro npenmera «buonorusi» Ha 6a30BOM ypoBHE 00eCTIeqnBaeTCSI
pelIeHreM CIEeAYOINX 3a0a4:

OCBOEHHE O0YHarOIUMUCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHUSIX, YICHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTe3aX, MPaBUJIaX, CITy>KAIIMX OCHOBOH /11 (POPMUPOBAHMS MPEACTABICHUN O
€CTeCTBEHHO-HAyYHOH KaPTHHE MHPA, O METOJIaX HAYYHOT'O MMO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OPTaHU3ALNH, BBIAAIOIIUXCS OTKPBITHIX 1 COBPEMEHHBIX
UCCJIENOBAaHUSIX B OMOJIOTHH;

¢bopmupoBanme y 00yHaroIUXCst MO3HABATENbHBIX, HHTEJJIEKTYAIbHBIX H TBOPYECKHX CIIOCOOHOCTEN
B IPOLIECCE aHAIN3A JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUH HAyYHBIX B3TJISAOB, HACH M OJXOIOB K
M3yYEHHUIO JKUBBIX CUCTEM Pa3HOIO YPOBHsI OpraHU3alny,;

CTaHOBJIEHHE y oOydarommxcs o0mei KyabTypbl, (YHKIIMOHAIBHONW TPAMOTHOCTH, Pa3BUTHE YMEHHUN
OOBSICHATD U OLICHUBATB SIBJICHUS] OKPY KAIOIIEr0 MUPA KUBOHW MPUPOABI HA OCHOBAHWUW 3HAHHHN U OIBITA,
MIOJIYYE€HHBIX TPH U3YYEHUH OUOJIOTUH;

¢dopmupoBanHe y 00y4aroIuXcst yMEHUH HIUTIOCTPUPOBATD 3HAUEHHE OMOIOTHYECKUX 3HAHUN B
MIPaKTUYECKOHN eSITeIbHOCTH YeJIOBEeKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U
arpoOUOTEXHOJIOTHH;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOW MPUPOABI, HEOOXOAUMOCTH
Oepe’KHOro OTHOIIEHHSI K Hel, COOIOIEHHUS STUUECKUX HOPM IPH NMPOBEICHUN ONOIOTHYECKUX
HUCCJICIOBAHUIT,

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUHN JUJIsI TIOBBILIEHUST YPOBHS 3KOJOTHYECKOH KYJIBTYPBI,
st POPMHUPOBAHUST HAYYHOTO MUPOBO33PEHNS,

MpUMeHeHUe TPUOOPETEHHBIX 3HAHUI U YMEHUI B MMOBCETHEBHOM JKU3HH TSl OLICHKH TTOCIEICTBHIN
CBOEH IEATENIbHOCTH TI0 OTHOLICHUIO K OKPYJKaroIIel cpene, COOCTBEHHOMY 310pPOBBIO, 0OOCHOBaHUE U
coOmoaeHrne Mep NPoQUIaKTHKH 3a00IeBaHHIA.

B cucreme cpennero odmmero oOpazoBanus «buonorus», nsydaemast Ha 6a30BOM YPOBHE, SIBISIETCS
00s13aTeNbHBIM Y4eOHBIM MTPEAMETOM, BXOISIIUM B COCTaB NMPEAMETHOH 00macTi «ECTeCTBEHHO-HAyYHBIE
MIPEeIMETHD).

Jlns uzydenwust Ononiorny Ha 6a30BOM YpOBHE cpenHero odmero o0pa3oBaHusi OTBOIUTCS 08 4acoB: B
10 xnmacce — 34 gaca (1 4ac B Hemenro), B 11 kinacce — 34 yaca (1 yac B Heneno).

CO/IEP’KAHHUE OFYYEHUA
10 KJIACC

Tema 1. buojorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHoJOruU ¢ OOLIECTBEHHBIMHU, TEXHUYECKIMHU U IPYTUMHU
€CTeCTBEHHBIMH HayKaMH, prIocodpueis, STUKOH, 3CTETUKOM 1 paBoM. Pone Ononorun B popMupoOBaHUU
COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJOrHYecKix HayK.

MeTob! TO3HAHUS JKUBOW MPUPOAB! (HAOMOAeHNE, SKCIIEPUMEHT, OTIMCAHNEe, N3MEPEHHE,
KJIaccu(pUKaIUs, MOIETMPOBAHUE, CTATUCTHYECKAsi 00paboTKa TaHHBIX ).

JAemMoHCcTpaUMH:

IToptpetsr: Y. dapsun, I'. Mennens, H. K. Konbuos, /x. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxembl: «MeToabl TO3HAHUS JKUBOH IPUPOABD).

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

[IpaxTrueckas padora Ne 1. «Mcrnonb30BaHNE Pa3IMYHBIX METOIOB MPH U3yUEHUU OHOJIOTHUECKUX
OOBEKTOBY.



Tema 2. ’KuBble CHCTeMBbI H HX OPraHU3aIUs.

JKusble cucteMbl (OMOCHCTEMBI) KaK IpeaMeT n3ydeHus: Onosorun. OTINYNE )KUBBIX CHCTEM OT
HEOPraHWYECKOU NPUPOBI.

CaoiicTa buocucTeM 1 UX pasHOOOpas3ue. Y POBHH OPTaHU3ALMH OMOCHUCTEM: MOJICKYJISIPHBIH,
KJICTOYHBIN, TKAHEBBIH, OPraHM3MEHHBIHN, MOMYJIIIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OHOreOIeHOTUYECKUT),
onocdepHbIi.

JAemMoHcTpaUMH:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKH KU3HNY, « Y POBHH OPTraHU3ALUHU KUBOH MIPUPOIBLY.

Obopynosanue: moaenb mosiekyisl JJTHK.

Tema 3. XuMu4ecKkuii COCTaAB M CTPOCHHUE KJIETKH.

XHUMHUYECKUH COCTAB KJIETKH. XUMHUYECKHUE DJIEMEHTBI. MAKPO3JIEMEHTBI, MUKPO3JIEMEHTEL. Bona u
MUHepajbHbIE BELIECTBA.

@DyHKIIUN BOABI 1 MUHEPAIbHBIX BEIIECTB B KieTke. [lonaep:kanne ocCMOTHYECKOro OanaHca.

Bbenku. Coctas u ctpoerne 0e1KoB. AMHHOKHCIIOTH — MOHOMEpBI OenkoB. Hesamernnmble u
3aMEHUMBbIE AMUHOKHUCIIOTH.. AMUHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPbI OEIIKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOHCTBA OEITKOB.
buonornyeckue GyHKIMH OSITKOB.

DepmeHThI — OnoJiornueckue karaan3aropsl. CTpoeHne pepMeHTa: aKTUBHBIN LIEHTp, CyOCTpaTHas
cneunpuarocts. Kopepmentsl. Butamuasl. OTnnymst GepMEHTOB OT HEOPTaHUYECKUX KaTaJIU3aTOPOB.

YrneBoabl: MOHOCaxapuabl (MIIOK03a, pubo3a U ne30Kkcuprdo3a), aucaxapuabl (caxaposa, IaKTo3a) U
noJicaxapuabl (KpaxMail, TIHNKOreH, [eJUTt0103a). bruonormueckue QyHKIMH yrieBonoB.

Jlumuper: Tpurauuepunsl, pochonununsl, crepounsl. ['unpodunabHo-ruapodoOHbIe CBOWCTBA.
buonornyeckne ¢pynkumn munuaos. CpaBHEHHE YTIEBOAOB, OEIKOB U JIMIIHIOB KaK HCTOUHUKOB SHEPTHH.

Hyxneunossie kuciorsl: JIHK n PHK. HykneoTunsl — MOHOMepB! HYKJIEUHOBBIX KUCTIOT. CTpoeHue U
¢ynkunu JJHK. Ctpoenne u pynxuun PHK. Bugst PHK. AT®: ctpoerne u GyHKIHH.

Huronorust — Hayka o kierke. KiierouHast Teopusi — mpumep B3auMoeicTBus une u (akTos B
Hay4YHOM IMO3HAHUU. MeTOoNbl U3yUeHUs KIIETKU.

KrneTka xak nienoctHas sxuBasi cucrema. OOmmne npu3Haky KIETOK: 3aMKHYTasi Hapy»kKHast MeMOpaHa,
monekyisl JJHK kak renerndeckuii anmapar, CHCTeMa CHHTE3a Oerka.

Tumsl KIETOK: SyKapHOTHYECKas U nMpokapuoTHyeckas. OCOOEHHOCTH CTPOSHUS IPOKAPUOTHIECKON
kietkn. Knerounas crenka 6akrepuii. CTpoeHne sykapuotudeckoit kinetku. OCHOBHBIE OTJINYHUS
PaCTUTENBHOMN, JKUBOTHOM U TPHOHON KJIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAS! CTEHKA, MTMKOKAJIHKC, UX (PYHKIIHH.
[Tnasmarndeckass MmemOpana, e€ coiicTsa u QyHKIUH. L{uTornasma u eé opranounasl. OqHOMEMOpaHHBIE
opra"ouas! knetku: JIIC, annapat I'onpaky, muzocomsl. [1onyaBTOHOMHBIE OpraHOUBI KJIETKU:
MHUTOXOHAPHUH, TuacTHbL [Iponcxoxnenue MutoxoHapuil u ractu. Bunel miactun. HememOpaHHbIe
OPTaHOUIBI KJIETKH: PHOOCOMBI, KJIIETOYHBIN LEHTP, HEHTPHUONH, PECHUYKH, KTYTUKUA. DyHKIIH OPTraHOUIOB
KJIeTKU. BrimroyeHust.

Anpo — perynsTopHslii ueHTp KieTku. CTpoeHue sapa: saepHas 000J04Ka, KapuoIia3mMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcropT BelecTB B KJIETKE.

JAemMoHCcTpaUMH:

IToptpetrr: A. Jleenryk, P. I'yk, T. IllBann, M. Illneiinen, P. Bupxos, JIxx. Yorcon, ®@. Kpuk, M.
Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammel: «PacnpeneneHrne XUMHYECKUX 3JIEMEHTOB B HEKUBOH npupone», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B JKUBOH NPUPOLEY.

Tabnuupt u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKHUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYJIbI
BOnbD», «brocunTe3 Oenka», «CtpoeHne Monekysl Oenka», «CtpoeHne gpepmenTay, «HykiaenHoBbe
kucaotel. JIHK», «Ctpoenue monekynbl AT®», « CTpoeHue sykapuoTH4ecKon kieTkn», «CTpoeHue
JKUBOTHOH KJIETKN», « CTpOeHHe paCTUTENbHON KJIeTKN», «CTpOoeHHe NPOKaPUOTUYECKON KIETKUY,
«CTpoeHue siapa KIeTKm», «Y rieBoab, «JIumuasn.

ObGopynoBaHue: CBETOBOI MUKPOCKOI, 000pyIOBaHUE ISl TPOBEAEHHS HAOFOACHUH, U3MEPEHNUH,
SKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTENbHBIX, JKUBOTHBIX M OAKTEPHATIBHBIX KJIETOK.

JlaGopaTopHble 1 npakTHYeCKHE PAdOTHI:



Jlaboparoprast pabota Ne 1. «M3ydyeHne KaTaIUTUIECKOW aKTUBHOCTH (pepMEeHTOB (Ha mpuMepe
aMHJIa3bl WIIH KaTaJasbl)y.

Jlaboparoprast pabora Ne 2. «M3y4ueHue CTpOEHUs KJIETOK PACTEHHUIA, )KUBOTHBIX U OaKTepuil oJ
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpenapaTax U X ONMUCAHUe».

Tema 4. ZKu3HeaesiTeIbHOCTh KJIETKH.

OOmeH BeecTB, WIK META0OIN3M. ACCUMIIISILHS (TUIACTHYECKUI 0OMEH) U IUCCHUMILISILIHST
(sHepreTrueckuii 0OMeH) — 1B€ CTOPOHBI €AMHOTO Mpouecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB M YHEPTUN B IOHUMAaHUN MeTabon3Ma.

Tunsl oOMeHa BeecTs: aBTOTPOQHBIN U reTepoTpodHbIid. Poib GepMeHTOoB B 0OMEHe BelecTs U
MIPEBPALLEHUH SHEPTUU B KIIETKE.

dorocunTtes. CBeroBast U TeMHOBas (pasel porocunTesa. Peakunn porocunresa. I HekTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIS )KU3HU Ha 3emiie. Biusiaue yciioBuil cpenbl Ha POTOCUHTES U
CHOCOOBI MOBBIMIEHUS €r0 MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocuHTe3. XeMOCHHTE3NpYIoLTie OakTepuu. 3HaYeHNe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMite.

DHepreTuueckuii 0OMeH B KieTke. Paciieniienne BemecTs, BbIIEICHNE H aKKYMYJIHPOBAHUE SHEPTUH
B KJIETKE. DTambl 3HepreTrndeckoro oomena. I mukosms. bpoxenue u ero Buasl. KuciopogHoe okucieHue,
Win KjeTouHoe aeixanue. OxucnurenpHoe Gpochoprmuposanre. IPpekTHBHOCTD SHEPTreTHIECKOTO
obMeHa.

Peakunun marpuunoro cunresa. ['eHerndeckas napopmauus u JJHK. Peanmszarnums reHeTnueckoit
uHpopManuu B KiIeTke. ['eHeTHUecknii Ko 1 ero cBoicTea. TpaHckpurus — MaTpuuHblii cuates PHK.
Tpancnsus — 6uocunTes Oenka. Jtansl TpaHcassuun. Konnposanue aMUHOKUCIOT. Poss pubocom B
OuocuHTese Oenka.

Hexknerounbie ¢popMmel xu3HN — BUPYChL. McTopus otkpeiTus Bupycos (/1. M. UBaHoBckmif).
OcobeHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUpPycoB. bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U
YeJIOBEKa, BbI3bIBaEMbIe BIUpycaMu. Bupyc nmmyHonedunnra yenoseka (BUY) — Bozdyaurens CITHda.
OOGparHas TpaHCKpUIILUS, peBepTa3a u uHrerpasa. [IpodunakTika pacnpocTpaHeHHsI BUPYCHBIX
3a001eBaHMiA.

JAemMoHcTpAUMH:

IToptpeter: H. K. Konbuos, [. M. Usanosckuii, K. A. Tumupszes.

Tabmuier 1 cxeMbl: « Tunel mutanusy», «MeTtabonuzmy, K MUTOXOHAPUST), K IHEPTETHUESCKUI OOMEHY,
«Xnoporutacty, «@orocunresy, «Ctpoenue JIHK», «Ctpoenue u pyHkunoHnposanue reHa», «CuHres
Oenkay, «I'enermueckuii kom», «Bupycen», «baktepuodarm», « CTpoeHHne U JKU3HEHHBIN LUK BUPyCa
CIINa, 6akrepuodaray, «Pemmukarmums JTHK».

Obopynosanue: mopenu-anmuukanyu «Y nsoenune JJHK u tpanckpumnimsy, «buocunres Oenkay,
«CTtpoenue kneTku», Moaenb cTpykrypsl JIHK.

Tema S. PazmMHOXKeHHE H HHAMBHAYAJIBHOE PA3BUTHE OPraHU3MOB.

KneTouHsIil LMK, WK KU3HEHHBIH UK KiIeTkd. MHaTepdasza u mutos. Ilponeccel, mporekaromniye B
uHTepdaze. Perumkauus — peakuus marpuanoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HaOOp — KapuOTHIL. J{MTUTONIHBINA U rarIONIHBIA XpOMOCOMHBIE Habopbl. Xpomatuael. Lluronoruueckne
OCHOBBI Pa3MHOXXEHMsl U HHANBUAYAJIbHOIO Pa3BUTHS OPraHU3MOB.

Henenue knerku — Muto3. Craguu mutosa. Ilporeccel, mpoucxoasinue Ha pa3HbIX CTaAUAX MUTO3A.
buonorndeckuii CMbICI MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aIloNTO3.

DopMbI pa3MHOKEHHSI OPTaHU3MOB: O€CTIOI0e U NoJIoBoe. Bupl 6€croioro pa3sMHOKEHUS: IEIeHUE
HA/(BOE, MOYKOBAHHUE OJJHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHIE, BEr€TATUBHOE PA3MHOKEHNE.
HckyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HAYEHUE AJIs1 CEJIEKLUU.

[TonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECIIONOrO.

Meiio3. Craguu meiiosza. [Ipoueccsl, npoucxonsimue Ha cTaausix meiioza. [losenenne xpoMocoMm B
Merose. KpoccuHrosep. buonornuecknii CMpIC U 3HaYEHUE MEHO03a.

I'amerorenes — npouecc 0Opa3oBaHMs MOJOBBIX KIETOK Y *KUBOTHBIX. 110JI0BBIE JKee3bl: CEMEHHUKU
u ssmyHUKU. OOpa3oBaHKUe U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo30us, STHIEKIIeTKa) —
criepmaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOSHHUS SHLEKIETOK U criepMaTo30ua0B. OIIonOTBOPEHHE.
ITaprenorenes.



WnnuBnnyanapHOE pa3BuTHe (OHTOTeHE3). IMOPHOHANIBHOE Pa3BUTHE (SMOpHOTeHEe3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHSI y MTO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TaCTPYJISALUS, OPTaHOT€HES.
[ToctambOproHanbHOE pa3BuTHE. THUITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE, HEMPSIMOE (JITUMHOYHOE).
BuusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOICTBA.

Poct u paszsurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHHE CEMEHHU, CTaUN Pa3BUTHS.

JAemMoHCcTpaUMH:

Tabnuupbl u cxembl: «POPMBI pA3MHOKEHHS] OPTAHU3MOBY, «JIBOIHOE OIIOOTBOPEHHUE Y LIBETKOBBIX
pacteHmit», «BeretatuBHOE pa3sMHOKEHHE pacTeHUY, «JleneHne kiuetku Oaktepuiny, « CTpoeHHe MOJOBBIX
KJIeToK», «CtpoeHue xpomocombly, «Kerounsiii nukim», «Pemnukanus JIHK», «Muto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BUTHEY, «I aMeToreHe3 y MIEeKONMUTAIOIIMX U YeloBeka», «OCHOBHbBIE CTaluu
OHTOTEHE3aY.

ObopynoBanne: MUKPOCKOII, MUKponpenapaTsl « CriepMaTo30uabl MIIEKONUTAIOLIEToy, «Sinexnerka
MJIEKONUTAOLIEro», «KaprnoknHes B KJI€TKax KOpeIlKa JIyka», MarHUTHasi MOJeb-anmuinkanus «J/lenenue
kietkm», mozenb JIHK, Mmonens Metada3sHol XpoOMOCOMBI.

JlaGopaTopHble H npakTHYeCKHE PAadOTHI:

Jlaboparopnast padora Ne 3. «HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIKa JTyKa Ha TOTOBBIX
MHUKPOIpenapaTaxy.

Jlaboparoprast pabota Ne 4. «M3y4eHune CTPOSHUS MOJIOBBIX KJIETOK HA TOTOBBIX MHKPOIpernapaTaxy.

Tema 6. HacneacTBeHHOCTb H H3MEHYHBOCTb OPraHH3MOB.

IIpenver u 3agaun reHeTuku. Mcropust pa3BuTus reHETUKH. POJTb IUTONIOTHH U SMOPHOJIOTHH B
CTaHOBJICHUH reHeTUKU. BKitag poccuiicKuX 1 3apyOeKHbIX YYEHBIX B Pa3BUTHE T'€HETUKH. MeTO b
TeHETHKH (THOPUIOJOTHUYECKUH, IUTOr€HETHUECKUH, MONIEKYJISIPHO-TeHeTHYeCKHit). OCHOBHBIE
reHeTU4eCcKre NOHATUs. [ 'eHeTHueckasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIUBAHUM.

3aKOHOMEPHOCTH HACJIENOBaHUS MPU3HAKOB, YCTaHOBNEeHHBIe I Mennenem. MoHorubpumaaoe
CKpelIBaHue. 3aKOH eAMHO-00pa3usi TMOPUIOB EPBOro MokojeHus. [IpaBuio qOMUHUPOBAHUS. 3aKOH
paciieruieHus Npu3HakoB. I unoresa unctorel ramet. [losHOE 1 HENMOHOE TOMUHUPOBAHUE.

JurubpunHoe ckperuBaHie. 3aKOH HE3aBUCUMOTO HaclleNOBaHUA PU3HAKOB. LluToreHeTnyeckne
OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIee CKpeInBaHue. MCroiap30BaHNe aHATH3HPYIOLIETO
CKPELINBAHUS IJIs1 OTIPENENICHUS] T€HOTHIIa OCOOH.

CuemnenHoe HacnenoBanue mpusHakoB. Padora T. MopraHa 1o CUEIUIEHHOMY HACJIeOBAHHUIO T€HOB.
Hapymenue cuemnienysi reHOB B pe3ysibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPUs HACIEICTBEHHOCTH. | eHeTH4IeCKre KapThlL.

I'enernka nona. XpoMOCOMHOE ompeneseHue rnojua. AyToCOMbI U MTOJIOBbIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble OpraHu3Mel. Hacnenosanue NpU3HAKOB, CLEMIEHHBIX ¢ IIOJIOM.

H3MeHunBOCTh. BUIbl I3MEHUNBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHasA. Pob cpenbl B
HEHACJIECTBEHHON N3MEHYMBOCTH. XapPaKTEPUCTHKA MOTU(UKALIIOHHON H3MEHUYNBOCTH. BapraunoHHbIi
psin ¥ BapualMoHHas kpuBasd. Hopma peakiuu npusHaka. KomnyecTBeHHbIE U KAYECTBEHHbIE IPU3HAKKA U UX
HopMa peakuuu. CBoicTBAa MOAH(PHUKAITMOHHON H3MEHYHBOCTH.

HacnencreeHHasi, Wiiv reHOTUITUYECKAs], U3MEHUYUBOCTh. KOMOMHATHBHASI HF3MEHYHBOCTL. Meiio3 u
TIOJIOBOH MPOLIECC — OCHOBA KOMOMHATHBHOW U3MEHUNBOCTH. MYyTaIllMOHHAS H3MEHYHBOCTb.
Knaccuukaums MyTanuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. HacTOTa U MPUYMHBI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIeNCTBEHHOM n3MernunBoctr H. M. Basuosa.

BresinepHas HaCneICTBEHHOCTb U H3MEHYUBOCTD.

I'eneruka uenoseka. Kapuorun yenosexka. OCHOBHBIE METObI FEHETUKH YEJIOBEKA: M€HEAIOrHYECKUH,
OJM3HELOBBIN, IMTOTEHETHYECKUM, OMOXUMHUUECKUN, MOJIEKYIIpHO-reHeTrnueckuil. COBpeMeHHOe
OnpeneeHne reHOTUIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITHPOBAHUE, B TOM YHCJIE C TOMOLIBIO
[II1P-ananmm3a. HacnencrBeHHble 3a00€BaHMs YeIOBEKA: reHHbIE 00J1e3HM, OOJIE3HH ¢ HACIeACTBEHHOM
NPEAPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE OoJie3HH. ComaTtnieckne U reHepaTuBHble MyTaui. CTBOJIOBBIE
kaeTkd. [IpuHIune! 310poBOro o0pasa KU3HHU, AHATHOCTHKH, MPOPUIAKTUKH 1 JICUEHHUS] TeHETHIECKHX
Ooneznell. MequKO-reHeTHUECKOe KOHCYJIbTUPOBaHIE. 3HAU€HNE MEAUIIMHCKON e HETHKU B
NPEAOTBPALICHUN U JIEYEHUH TeHETHYECKUX 3a00JIeBaHMI YeJIOBEKa.

JAemMoHCcTpaUMHU:

IMoptpetsr: I'. Menpens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H.
H. BaBunos.



Tabnuupl u cxembl: «KMOHOTHOPHUAHOE CKPEIUBAHUE U €r0 LIMTOTCHETHYECKask OCHOBAY, «3aKOH
pACIIETJICHHsI U €r0 LIUTOT€HETHYECKasi OCHOBaY, «3aKOH YHCTOTHI raMeTy, «JIurubpuaHoe CKpemyuBaHue»,
«luTonorudeckre OCHOBBI IUTHOPUIHOTO CKpPEIUBaHms», «Meiio3», «B3anMonelicTBHe aiebHbBIX
reHoB», «[ eHeTnueckue KapThl paCTeHU, )KUBOTHBIX U UeJioBeKka», «I eHeTHka 1noja», < 3aKOHOMEPHOCTH
HaCJIeZIOBaHMsI, CLEIJIEHHOTO C MoJoM», «KapuoTumnel yenoBeka 1 >KUBOTHBIX», «Bunibl H3MEHYMBOCTIY,
«MonudpurkamoHHas I3MEHYNBOCTBY, «Hacnenosanue pesyc-dpakropa», «I €HeTHKa rpyIIn KPOBWY,
«MyTaluoHHass H3MEHUYUBOCTbY.

Obopynosanne: Moaenu-anmMkanu «MoHorubpuaHoe ckpermunBanuey», «Hemonnoe
JOMUHUPOBaHUEY, «AurnbpunHoe ckpemuBanney, <Ilepexpéct XpoMocoM», MUKPOCKOI M MUKPOITperapaT
«Apozodunay (HOpma, MyTanuu GOpMBbI KPbUIbEB U OKpacku Tena), repdapuii «I opox moceBHOI».

JlaGopaTopHble 1 IpakTHYeCKHE PA6OTHI:

Jlaboparopnas padorta Ne 5. «M3y4ueHne pe3yapTaToOB MOHOTHOPUAHOTO M AUTHOPUIHOTO
CKPEUINBaHUA Y APO30(HIIBI HA TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHne MOnu(pUKaIIMOHHON H3MEHUYUBOCTH, ITOCTPOEHHUE
BApUALMOHHOTO Psila U BAPUALIMOHHON KPUBOIY.

Jlaboparopnas paborta Ne 7. « AHanmu3 MyTaumii y Apo30(uiel Ha rOTOBBIX MUKPOIPENnapaTaxy.

IIpaxTrueckas padora Ne 2. «CocraBieHne U aHATN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkunst oprann3moB. OCHOBBI 0HOTEXHOJIOTHH.

Cenekus kKak Hayka U poLecc. 3apokaeHne ceyiekiuu u nomectukanusi. Yuenne H. 1. Basunosa o
LIEHTPAX MPOUCXOKIAECHUSI U MHOTOOOPa3Hsl KyJIbTYPHBIX pacTeHUi. LIeHTpbl MPOUCXOKIEHHUS JOMAITHUX
*KUBOTHBIX. COpPT, IOpOJa, LITAMM.

CoBpeMeHHbIe METOIbI CeNeKIIuU. MacCOBBIN 1 HHANBUIYAJIbHBIN OTOOPHI B CENIEKIIUHN PACTEHUH U
KUBOTHBIX. O1IeHKa SKCTephepa. bin3kopoacTBeHHOE CKpeluBaHue — MHOPUAUHT. UncTas TUHUS.
CkpemunBaHue YUCTBIX JIUHUHA. ['eTeposuc, wim rubpuanas cuna. HepoacTBeHHOe CKpeIlnBaHue —
ayTOpununr. OTnanéHHas rubpuansanus 1 e€ ycnexu. MCKyCCTBEHHBIN MyTareHe3 U MoJydeHHne
MONUIUIONAOB. JIOCTHXKEHUs CeJeKLUU PACTEeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

BuroTtexHONMOr s Kak OTPacyib MPOU3BOACTBA. | €HHast HHXKEHEPHsL. DTarbl CO3aHMs PEKOMOMHAHTHON
JHK u Tpancrennsix opranu3moB. Knerounas nnxxenepus. Kiierounble KyJbTypbl. MUKPOKJIOHATBHOE
pa3sMHOkeHUe pacTeHull. KinoHupoBaHue BbICOKONPOAYKTUBHBIX CEJIbCKOXO3sICTBEHHBIX OPTraHU3MOB.
Okosoruueckue u 3tnyeckue npodaemsl. [ MO — reHeTnuecky MOAN(PHULINPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

IToptpersr: H. . Basunos, K. B. Muuypun, I'. 1. Kapneuenko, M. @. 11BaHOB.

Tabnuubl 1 cxembl: kKapTa «L[€HTPBI MPOUCXOKAECHUS U MHOTOOOpa3ns KyJbTYPHBIX PACTCHUIY,
«IToponb! TOMANTHUX JKUBOTHBIXY, «CopTa KYJbTYPHBIX pacTeHHi», «OTHanéHnas rudpuan3anms,
«Pabotsl akagemuka M. @. UBaHoBay, «[lomumnonnus», «O0bekThl OMOTEXHOJOTUNY, «KiieTouHbIe
KYJIBTYpbI U KJIOHUpOBaHue», K KoHCcTpynpoBaHue 1 nepeHoC reHOB, XPOMOCOMY.

Ob6opynoBanne: MyJSDKU TUIOIOB M KOPHEIUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB PaCTEHU,
repbapuii «CenbCKOX035IHCTBEHHBIE PACTEHUSD.

JlaGopaTopHble 1 npakTHYeCKHE PA0OTHI:

Dxckypeust «OCHOBHBIE METOBI U TOCTHIKEHUS CEJIEKLINH PACTEHUH U )KUBOTHBIX (Ha CEJIEKIINOHHYIO
CTaHLIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN Y4aCTOK, B TEIIMUHOE XO3HCTBO, JJaOOPaTOpHIO
arpoOyHHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoroHOHHAS OHOJIOTHSI.

IIpennochuiku BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOpUH. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
Ouonoruu. BrnusiHre 5BOMFOLIMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUHU U APYTUX HAYK.

CsunerenbcTsa 3BoMOLMH. [laneoHToNOrNYeCKue: MOCIE0BATENBHOCTD MOSIBJICHHSI BUJIOB B
NAJIEOHTOJIOTHYECKOH JieTonHCcH, nepexonaHbie popmbl. buoreorpaduyeckue: cxoacTso u pasnuane GayH u
(bJI0p MaTepUKOB U OCTPOBOB.

OMOpHONOrnYecKre:; CXOACTBA U Pa3INyns SMOPUOHOB Pa3HBIX BUIOB MTO3BOHOYHBIX. CPaBHUTENBHO-
aHaTOMHYeCKHe: TOMOJIOTHYHbIE, aHAJIOTHYHbIE, PyAUMEHTapHbIE OpraHbl, aTaBU3MbL. MoneKyIspHO-
OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMUECKUX MyTeH y BCEX
OpPTraHU3MOB.



OsomounonHas Teopus Y. JlapsuHa. [Ipeanockuiki BOSHUKHOBEHUs JapBUHM3MA. [IBHKYIINE CUTIBI
SBOJIIOLIMY BUIIOB 110 JlapBUHY (M30BITOYHOE PA3MHOKEHHE TIPU OTPAaHIMYEHHOCTH PECYPCOB,
HeomnpenenéHHasi I3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernyeckas Teopust 3Bosoud (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUSI.

Muxkpossostouus. [Tonynauus kak eIMHNULA BUAA U 3BOJIOLNU.

JBrkyuue cuibl ((aKTOphI) 3BOTIOLUY BUAOB B pUpoae. MyTaIlMOHHBIN POLECC U
KOMOWHATHBHAS U3MEHUNBOCTD. [lonysiunoHHbBIE BOJIHBI U Apeiid reHoB. M30msaust 1 Murpanus.

EctecTBenHbIil 0TOOp — HaMpaBIsFO KN (akTop SBOMOLNN. POPMBI €CTECTBEHHOTO OTOOpA.

[IprcnocobneHHOCTh OPraHU3MOB KaK pPe3ysIbTaT HBONOLUH. [IprMeps! nmpucocobneHui y
Opranu3MoB. ApoMop(O3bl U HAHO-aTATTALIIH.

Bun n Bunoobpazosanne. Kpurepun suna. OcHoBHbIE (POpMBI BUAOOOpAa30BaHUS: reorpaduIeckoe,
SKOJIOTHYECKOE.

Makpossosrousi. @opMbl 3BOMIOLNU: (PUITETHUECKAs], TUBEPTEHTHAs, KOHBEPTeHTHAS, MapajuIeIbHAs.
HeobpaTumocThb 3BOTIOLNN.

IIpoucxoxkaenue OT HecleLUaaIu3npOBaHHbIX NpeakoB. [Iporpeccupyromast cnennanu3anus.
AJanTyuBHAS pagUaLIys.

JAemMoHCcTpaUMH:

IToptperer: K. Jlunsneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mrosnep, A. H. Ceseprios.

Tabnuupbl 1 cxembl: «Pa3BUTHE OPraHUUECKOrO MUpPa Ha 3emiie», «3apOAbILIH TO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «@opmsl 00pbOBI 32 cymecTBoBaHue», « EcrecTBeHHBII 0TOODY,
«MHoroobpa3zue copToB pacTeHHi», K MHOroobpasue nopoa KUBOTHBIX», «llomynsium, «MyTaunoHHas
U3MEHYHBOCTBY, «ApoMopdo3bny, «Manoamantanum», «O0mas aereaepanus», «IBuxyimne cuitbl
sBomony, «Kapra-cxema mapmpyta nmytemectsust U. Jlapeunay, «bopb0a 3a CyliecTBOBaHHEY,
«IIpucnocobneHHOCTh Opranu3MoBy, «I eorpaduueckoe BunoodpasoBaHue», « IKOJIOTHIECKOE
BHUI000Pa30BaAHUEY.

Ob6opynoBanne: KOJJIEKLHSI HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH, HAaOOP IJIOAO0B U CEMSH,
kostekmst «[IpuMeprI 3aIUTHBIX TPUCTIOCOONIEHUH Y KUBOTHBIX», MOAeTb « OCHOBHBIE HAIIPaBIEHUS
SBONIIOLIUNY, 00BEMHAst MozieTb « CTPOEHHE TOJIOBHOTO MO3Ta IMO3BOHOYHBIX .

buoreorpaduueckast kapta Mupa, KOJUIeKIHst «POpMbI COXPAHHOCTH UCKOTIAEMBIX JKHBOTHBIX H
pacTeHuii», Moaens anmuukanus «llepexkpéct xpomocom», BlaskHble Mpenapatel «Pa3BuTre HACEKOMOIo»,
«PazButne marymkuy, Mukponpenapat «/Ipozodunay (Hopma, myTtarmu GOpMBI KPBUIBEB U OKPACKH TENa).

JlaGopaTopHble 1 IpakTHYEeCKHE PA0OTHI:

Jlaboparopnas padorta Ne 1. «CpaBHEHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIOY.

Jlaboparopnasi padora Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHU3Ma U €€ OTHOCUTENILHOTO
XapaxkTepar.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE )KH3HH Ha 3emJie.

JloHayuHbIe NpeACTaBIEHUS O 3apOKAEHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS )KU3HU Ha
3emiie: abHOreHes U maHcnepMusi. XUMHUYECKas 3BOTIONHS. AOMOTeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB M3
HEOpPraHU4YeCKUX. DKCIEPUMEHTalIbHOE OATBEPKAEHIE XUMUUeCckol 3BomoLny. HauanabpHble 3Tanbl
ouonornyeckoii spomounu. I unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP H
BO3HHUKHOBEHUE NpoTokJIeTKU. IlepBrie kaeTku 1 ux spomouus. @opmupoBaHre OCHOBHBIX TPYIIT KUBbBIX
OpPraHU3MOB.

Pazpurue xu3nu Ha 3emuie 1o spaM u nepuogam. Karapxeit. Apxeickast 1 mpOTEPO30MCKast 3Pbl.
[Taneosoiickas spa 1 €€ mepuoabl: KEMOPUICKHHA, OPIOBUKCKUH, CHITYPUHCKHUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iicKkas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3olickas 3pa u €€ nepuoAbl: NajleOreHOBbIN, HEOT€HOBbIN, AaHTPOIIOT€HOBBIN.

XapakTepucTUKa KJINMaTa U reoJorn4eckux npoueccos. OCHOBHbBIE 3Tallbl BOJIOLIUN PACTUTENBHOTO
U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuil U )kuBOTHBIX. [10sIBJIEHNE, pacLBET 1 BHIMHPAHHUE TPYIIIT
JKUBBIX OPraHU3MOB.

CucreMa OpraHU4eCcKOro Mupa Kak oTpakeHue 3BoroLuu. OCHOBHBIE CUCTEMATHYECKHE TPYIIIbI
OpPTraHU3MOB.



DBOJIOLMSA YesIoBeKa. AHTPOINOJIOrus Kak Hayka. Pa3BuTue npeacraBieHuil 0 IPOUCXOKACHUU
yesnoBeka. MeToab! u3yueHus aHTpornoreHesa. CxoAcTBa U pa3jivyus 4eJl0BeKa U )KHUBOTHBIX.
CucremaTuieckoe MoJIOKEHUE YeIOBEKa.

JBmkyuue cuibl (hakTopel) aHTporioreHe3a. HacnencrBeHHast H3MEHYHBOCTD U €CTECTBEHHBIH
ot6op. OOwmecTBeHHbIN 00pa3 KU3HU, U3TOTOBJICHHE OPYAUH TPYAQ, MBILLIEHHE, PEYb.

OcHOBHBIE CTaJIMU U BETBU SBOJIOLMH YeJIOBEKA: aBCTpalonuTeky, Yenosek ymenslii, Yenosek
npsMoxonsaumui, Yenosek Heanaepranbekuil, Yenosek pasymHblil. Haxonky nckomnaeMsIx OCTaTKOB, BPEMs
CYIIECTBOBaHMUS, 0OJIACTh PACIPOCTPAHEHUS, O0BEM FOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Uenoseueckre pacel. OCHOBHBIE OONBIINE Pachl: €BPONIEOUIHAS (€Bpa3UIiCKas), HErpo-
aBCTpasionHas (3KBATOPHAIbHAS), MOHTOJIONTHAS (A3UATCKO-aMepUKaHCKast). UepTrl MprcrnocoOIeHHOCTH
IpeacTaBUTeNel YeJOBEUEeCKHUX pac K yCIOBUAM cyliecTBoBaHUs. EquHCTBO yenoBeueckux pac. Kputuka
pacusMa.

JAemMoHcTpaUMH:

[MopTpersr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. Hapsun.

Tabnuup! u cxemsl: «Bo3HnkHoBeHHe COTHEUHON CHCTEMBD), «Pa3BUTHE OPraHUUECKOro MUpPay,
«PacturenpHas kietka», «KuoTHas knerka», «[Ipokapuorudeckas kierka», « CoBpeMeHHasi cucTeMa
OpPTaHUYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHHSI YEJIOBEKA U YEIOBEKOOOPA3HBIX
00e3bs1H», «OCHOBHBIE MECTa MAaJICOHTOJIOTHIYECKUX HAXOAOK NMPEAKOB COBPEMEHHOT'O YEJIOBEKAY,
«/lpesneiune mroan», «Apesnue moan», «llepsbie cOBpeMeHHbIE THOANY, «HeaoBedueckue pacen.

Obopynosanue: myssiku «[IpoucxoskaeHue deaoBeka» (OI0CThl aBCTPAJIONUTEKA, TUTEKAHTPOTIA,
HEaHJepTaNbla, KPOMaHbOHIIA), CIICTTKU HJIN H300paKeHUsI KAMEHHBIX OPYIHH MEPBOOBITHOTO YEIOBEKA
(xamMHH-4ONTIEpEI, pyOma, ckpebdia), TeOXpOHOJOrHUeCcKas Tabunna, KOeKus «PopMbl COXPaHHOCTH
HCKOMAeMBbIX KHBOTHBIX U PACTEHUI.

JlaGopaTopHble H IpakTHYeCKHE PAdOTHI:

IIpaxTrueckas padora Ne 1. «M3y4yeHne NCKOMAaeMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUTIEKLIUSX .

DKCKypeust «IBOJIOLUS OPTaHUYECKOr0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIH UITH
KpaeBeaueCKUil My3ei).

Tema 3. Opranu3msl 4 OKpPY:KAWIIAs cpeaa.

DKonorus Kak Hayka. 3ajjauu U paszielibl 5KOJOrMU. MeTo bl H3KOIOTMUECKHUX UCCIIeI0OBaHU.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTI'0 YeJIOBEKa.

Cpenbl oOuTaHNUs OPraHU3MOB: BOAHAS, HA3€MHO-BO3YIIIHAS, TOYBEHHAS, BHYTPUOPTaHU3MEHHAs!.

Oxonornyeckue pakropel. Knaccudukanus sxonoruueckux Gpaxktopos: abuotuueckre, OMOTHIECKIE
U aHTpONoreHHble. JlefcTBrE HKONOrHIecKuX (PakTOPOB HA OPTAaHU3MBL.

Abnortrueckue (akTopbl: CBET, TEMIeEpaTypa, BiIaxxHOCTb. PoTonepuoansm. [lpucnocodnenus
OPTaHU3MOB K JIeficTBHIO abuoTH4YecKux (pakTopoB. brojornueckie puTMsl.

Buotnueckue pakropsl. Bunbl OHOTHYECKHX B3aUMONEHCTBUN: KOHKYPEHIIHUS, XUIITHIYECTBO,
cuMOno3 u ero popmsl. Ilapazutusm, koonepanus, MyTyaIn3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCATN3M, HEHTpaIi3M. 3HAYeHHEe OMOTUYECKUX B3aUMOACHCTBU JJIs
CYIIECTBOBAHMS OPTaHU3MOB B MPHUPOIHBIX COOOIIECTBAX.

DKONIOrn4yecKue XapakTepucTUky nonyssiu. OCHOBHBIE OKA3aTeNU MOMYJISILIMK: YUCIEHHOCTD,
IJIOTHOCTD, POXKIA€MOCTb, CMEPTHOCTD, MPUPOCT, MUrpaLiys. JIMHaM1Ka YUCIEHHOCTH MOMYJISILUY U €€
peryJsLus.

JAemMoHCcTpaUMHU:

Ioptpetsr: A. I'ymbonbar, K. @. Pynee, 3. I'ekkens.

Tabnuubl u cxemer: kapta «IIpupogHbie 30HbI 3emMiny, «Cpenbl 0OUTaHHUS OPraHU3MOBY,
«@otonepuoanzmy, «Ilomymaunny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOIYJISILIUN UHPY30pHHU-
Ty(enpkny, «IIuimesble nenm.

JlaGopaTopHble 1 npakTHYeCKHE PAdOThHI:

Jlaboparopnast padora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUH U3 PA3HBIX MECT
oOuTaHuY.

Jlaboparopnast padora Ne 4. «BiusiHUe CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaxTrueckas padora Ne 2. «ITofc4éT MIIOTHOCTH NMOMYJISILUIA Pa3HBIX BUOB PACTEHHID.

Tema 4. Coo0mecTBa U 3K0J0rHYeCKHe CHCTEMBbI.



CoobrrecTBo oprann3mMoB — 6uoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuiiesast). Bunbl-nomMmuHanTel. CBsi3u B OHOLIEHO3E.

Dxonoruueckne cucreMsl (3xocuctembl). [IonsTHe 00 3KO0CHCTEME U OHOTEOLIEHO3E.
@DyHKIIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI. TIPOIYLIEHThI, KOHCYMEHTBI, penyleHTol. Kpyrosopor
BEIIIECTB M MOTOK HEPTUH B sKocucTeMe. Tpoduueckue (muieBbie) ypoBHU 3KocUCcTeMbl. [ Inmessie nenu u
cetn. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBI: OOMacca, MPOAYKIIHSL. JKOJIOTHIECKHE TUPAMU/IbL: TPOAYKLIUH,
quCJIeHHOCTH, OroMacchl. CBOHCTBA SKOCUCTEM: YCTOHYUBOCTD, CaMOperyJisitus, passurre. CyKkueccus.

IIpuponHbIe 3KOCUCTEMBL. DKOCHCTEMBI 03P M PeK. DKOCUCTEMA XBOHHOIO HIIH ITUPOKOJIUCTBEHHOTO
neca.

AHTPOTIOreHHBIEC 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOosKkocucTeMbl. bruonormueckoe u
XO3SIICTBEHHOE 3HAUEHUE arpOIKOCHCTEM H YPOOIKOCUCTEM.

Buopaznoobpasue kak pakTop ycToHInBOCTH 3K0ocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pasHooOpasust Ha 3emuie.

Yuenune B. . Bepnanckoro o 6uocepe. I'parniibl, coctas u cTpykrypa dmochepsr. XKusoe
BelecTBO U ero Gyukumn. OcodeHHocTu Onocheps! Kak riodalibHON SKocucTeMbl. JlnHaMUYecKoe
paBHOBecHe U oOpaTHast CBsI3b B Onocdepe.

KpyroBopoTs! BemecTs 1 OMOreOXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoa, a30Ta). 30HaJIbHOCTh
onochepsr. OCHOBHBIE OMOMBI CYIIH.

UenoseuecTso B Ouochepe 3emiin. AHTpONIOreHHbIE H3MeHeHUs B Ouocdepe. I mobanbHbIe
SKOJIOTUYECKHE IPOOIEMBI.

CocymecTBoBanue npuponsl U yenoBedecTsa. CoxpaneHne 6nopazHooOpa3ns Kak OCHOBA
ycroitunBoctu duocdeprl. OCHOBa paMOHATIBHOTO YIIPABICHUS IPUPOAHBIME PECYPCaMH U UX
ucnonb3oBaHue. JloCTIKeH!sI OMOJIOrHY M OXPaHa MPUPOABL.

JAemMoHcTpaUMHU:

IMoptpersr: A. Jx. Tencan, B. H. Cykaués, B. M. Bepnanckuii.

Tabnuupl u cxemsl: «IIuieBsle nenm», «buomeHO3: cocTaB U CTPyKTypay, «IIpupogHee
coobmecTBay, «Llenu mutanmsy, «dKonorudeckas nupamunay, «buocdepa u yenosex», « Ikocucrema
IIUPOKOJIMCTBEHHOTO Jieca», « IKOCHCTEMA XBOWHOTO Jiecay, «brorenos Bogoémay, K ArpoLeHos3»,
«IIpumepHBIE aHTPOMOrE€HHBIE BO3ACHCTBUS HA PUPOAY», «BaxkHelIne HCTOYHUKH 3arpsA3HEHUs] BO3yXa
U TPYHTOBBIX Boa», «llouBa — BakHelIas cocrassomas Onochepsry, « PakTopsl Aerpaallui MOUBY,
«[TapHuKOBBIH 3 hexTy, «PaKTOPBI PAAHOAKTHBHOTO 3arpsi3HeHus Ouoceps, «O0mmast cTpykTypa
ouocdeprr», «PacnpocTpanenne xu3an B bnocdepe», «O30HOBIH 3KpanH duochepo», «Kpyrosopor
yriepoaa B Ouochepey, «KpyroBopor a3ota B mpupoae».

Ob6opynosanne: Moaenb-anmuuKanys « TunuaHeie OnoLeHO03b», repdapuii «PacTutenpHbe
coobmecTBay, koyekunn «buoneHosy», «Bpeauren BaXKHEHITHX CETbCKOXO3SMCTBEHHBIX KYJIBTYPY,
repOapuy U KOJUIEKLIUU PACTEHUH M JKHUBOTHBIX, TPUHAJICKAINNE K PA3HBIM 3KOJOTHUECKUM IpyTIaM
oxHoro Buaa, Kpachas kaura Poccuiickoit @eneparnmu, n300pakeHNs: OXPaHsIEMbIX BUIOB PACTCHUN U
JKHUBOTHBIX.

IUTAHHUPYEMAMBIE PE3YJ/IbTATBI OCBOEHHA I1POI'PAMMGBI 110 BHOJIOTHH HA BA30BOM
YPOBHE CPE/IHET O OFLIEI' O ObPA30BAHHA

Cornacao ®I'OC COOQO, ycraHaBnuBaroTCs TPeOOBAHUS K PE3yJIbTaTaM OCBOSHHS O0YHarOIUMHUCS
IPOTPaMM CPEAHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METATIPEAMETHBIM U MTPEIMETHBIM.
JINMYHOCTHBIE PE3YJIBTATHI

B cTpyKType TUUHOCTHBIX Pe3yJIbTATOB OCBOCHUS MpeaMeTa « bHomorus BeIIENEHb! CIeAYOIIIe
COCTABJISIFOLIHE. OCO3HAHUE 00YUAIOIIMMHUCS POCCUHCKOH IrpakIaHCKOW HASHTHYHOCTH — FOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPENIENICHUIO, HATMUHEe MOTHBALIMHU K OOy4YeHUIO OUOJIOTHH,
L[EJICHATTPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOSKACHUN JINYHOCTH HA OCHOBE KJTFOUEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPAAULIUI Pa3BUTHA OHOJIOrHIECKOr0 3HAHHS, TOTOBHOCTb M CIIOCOOHOCTh O0YYar0 X Csl
PYKOBOICTBOBATBCS B CBOEH AESITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIIIMU CHCTEME
Ononornyeckoro oOpa3oBaHMs, HATMINE SKOJOTHYECKOTrO MPABOCO3HAHMS, CIOCOOHOCTH CTABUTh LIEH U
CTPOUTD )KMU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MpenmMeTa « BHONorusyy TOCTUTatoTCs B €IUHCTBE YUeOHOM U
BOCIIUTATEIBbHOHN EATENIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMHI POCCHICKIMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMHU U TyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMH, MPUHSTHIMH B OOIIECTBE MPAaBHJIAMH U HOPMaMHU



MOBEICHHS U CIIOCOOCTBYIOT MPOLIECCAaM CAMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BHUTHUS, PA3BUTHUS
BHYTPEHHEHN MO3ULIUU JTUYHOCTH, IaTPUOTU3MA, YBAXKEHUs K 3aKOHY U MPABOMOPSIKY, YENIOBEKY Tpya U
CTapiieMy MOKOJICHHIO, B3aUMHOT'O YBAXKEHUS, OEPEIKHOTO OTHOLIEHHS K KyJIbTYPHOMY HACJIEAHIO U
TpaauLMsIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoi @enepannun, Opupoae U OKPYyKaroLen cpene.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeaMera « BHoorusy HOKHBI OTpaXKaTh FTOTOBHOCTD
U CITIOCOOHOCTH 00YHArOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH,
CHCTEMOM LIEHHOCTHBIX OPHEHTALIHH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYOIINX
TPATULIOHHBIM [IEHHOCTSIM POCCHHCKOr0 O0IIECTBA, PACUINPEHHE KU3HEHHOTO OMBITA U OIBITa
NeSITeIbHOCTH B MPOLIECCE pPeau3alii OCHOBHBIX HalpaBiIeHUH BOCIUTATEIbHON A€ TENbHOCTH, B TOM
YHUCJIE B YACTHU!

1) rpaskaaHCcKOro BOCMUTAHUS:

cpOpPMHPOBAHHOCTD IPAKAAHCKOHN MO3ULIMH 00yUYArOIIEerocsl KAaK aKTHBHOTO M OTBETCTBEHHOT'O YJICHA
POCCHUICKOTO O0IIEeCTBA;

OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX MPaB U O0sI3aHHOCTEH, YBAKEHHE 3aKOHA U MTPABOIIOPSIZIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKON AEATENbHOCTH MPU CO3AAHUN YIEOHBIX MPOEKTOB, PELICHUN
yueOHBIX U MO3HABATENbHBIX 3371a4, BBIMOJHEHUH OUOIOTHYECKUX SKCIIEPUMEHTOB,

CHOCOOHOCTB OMpenesaTh COOCTBEHHYIO MO3ULIMIO IO OTHOLIEHHIO K SIBJICHHSIM COBPEMEHHOM KU3HH
U OOBSICHSTH €€

YMEHHE YUUTBIBATb B CBOMX JIEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOTO B3aUMOJIEHCTBYSA JIFOEH C
Pa3HBIMHU YOEKIEHUSIMH, KYJIBTYPHBIMU LIEGHHOCTSIMH M COLIMAIbHBIM MOJIOXKEHUEM,

TOTOBHOCTb K COTPYIHUYECTBY B MPOLIECCE COBMECTHOTO BBIMTOJIHEHNS YUEOHBIX, TIO3HABATEIBHBIX U
HCCIIEIOBATEIIbCKHIX 33724, YBAKUTEIIbHOTO OTHOIIEHHSI K MHEHHIO ONIIOHEHTOB NP 00CYKAEHUN CIIOPHBIX
BONPOCOB OHOJIOTHUECKOTO COMEPIKAHMS,

rOTOBHOCTb K T'yMaHUTApHOMN U BOJIOHTEPCKON AESTENIbHOCTH,

2) NaTPpHOTHYECKOr0 BOCIIUTAHUSI:

cpOpPMHPOBAHHOCTb POCCHICKOM IpakKIaHCKONW UACHTHYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoAy, 4yBCTBAa OTBETCTBEHHOCTHU Nepen POIUHOMN, rOpIOCTH 3a CBOM Kpail, CBOIO PonuHy, CBOM sI3bIK U
KyJbTYpY, NPOILLIOE U HACTOsALEE MHOMOHALIMOHAIBLHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEeIHI0 U MaMATHUKAaM MIPUPOABL AocTrxkeHussM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE,

CHOCOOHOCTD OLIEHUBATD BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOIOTUH,
NOHUMAaHHMS 3HaYeHUs1 OMOJIOTUH B MO3HAHUH 3aKOHOB MPUPOABI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO
o01ecTna;

uneliHas yoexx1EHHOCTb, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUICKOrO HApOaa,

c(pOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATH CUTYALIUIO U MPUHUMATh OCO3HAHHBIC PELICHNUS, OPUEHTHPYSCh HAa
MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOMYHUBOro OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENSAM, CO3/1aHUI0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHSITHS
LIEHHOCTEH CeMEHHON )KU3HU B COOTBETCTBUU C TpaauLUsaMu Hapoaos Poccuy,

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIFOUAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CHIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIIEHHIA,

MOHMMaHHEe 3MOLIMOHAJIBHOIO BO3AEHCTBUS )KUBOM NMPUPOABI U €€ LIEHHOCTH;

rOTOBHOCTb K CAMOBBIPa)KEHUIO B PA3HbIX BUIAX UCKYCCTBA, CTPEMJIEHHUE MPOSIBJISITh KaueCcTBa
TBOPUYECKOH JIMYHOCTH,

5) pusznueckoro BocnuTaHusi, POpMUPOBAHMSA KYJAbTYPbI 310POBbSI H IMOLHOHAJIBLHOI0
osnaromosyyqusi:

MOHMMAaHUE U Peaji3alis 3A0POBOro U 6€30MacHOro 00pasa KU3HU (3A0POBOE MUTAHKE, COOJTFOICHHE
THTHEHUYECKHX MPABWII U HOPM, COAIaHCHPOBAHHBIN PEXKUM 3aHATUH U OTABIXA, PEryysipHas GusnyecKast



AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMITIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (DPU3UHUECKOMY U
NICUXUYECKOMY 370POBBIO;

MOHVMAaHUE [IEHHOCTH MPaBUJI HHAUBHYAJbHOTO W KOJUIGKTHBHOTO O€30MacHOrO MOBEESHUS B
CUTYALUSX, YTPOKAKOIINX 3I0POBBIO U KU3HU JTFOJEH;

OCO3HaHUE TIOCICACTBHIA U HEMIPUATHSI BPEAHBIX MPUBbIYEK (YIOTPEOIEHUS aJIKOTO0JIsl, HAPKOTHKOB,
KypeHHs1);

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTE€PCTBa, TPYAOI00HE;

TOTOBHOCTb K AKTUBHOH NIEATEIbHOCTH TEXHOJIOTUYECKOW U COLIMATbHON HATPABJIEHHOCTH,
CrOoCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH H CAMOCTOSITEIBHO BBITIOHSITH TAKYIO TSI TEIbHOCTD;,

UHTEpEeC K pa3InuHbIM chepam npodecCHoHaTbHON AeITeTbHOCTH, YMEHHE COBEPIIATh OCOSHAHHBIN
BbIOOp Oyaymel mpodecCHu U peaTu30BbIBATH COOCTBEHHBIE JKI3HEHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K O0Pa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSIKEHUH BCEH *KU3HMU,

7) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH 1es1eco00pa3Hoe OTHOLIEHNE K PUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHMS,

TIOBBIIIIEHUE YPOBHS 3KOJIOTHYECKOUN KYJIbTYPhI: MPUOOPETEHNE OMbITA MIAHUPOBAHUS MTOCTYTIKOB U
OLIEHKH WX BO3MOJKHBIX TTOCIICACTBHIN IS OKPYKAFOIIEH CPeNbI,

OCO3HaHUe TI00ATBHOTO XapaKTepa SKOJOTHIECKUX MPpoOJieM U MyTel X peleHus,

CrocOOHOCTh UCTIOB30BATH MPUOOpeTaeMble MPU M3y4EeHUU OUOIOTHH 3HAHUS U YMEHUS TIPH
pelieHuu podIieM, CBSI3AHHBIX C PALMOHAILHBIM MPUPOAOIIONL30BaHNEM (COOITIOIEHNE TIPABUIT TTOBEICHUS
B IIPUPOJIE, HAMPABJICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCHCTEMAX, OXPaHy BHIOB, SKOCHUCTEM,
ouochepsi),

AKTHUBHOE HENPUATHE JEHCTBUI, MIPUHOCSIIUX Bpel OKPY KArOLIEH NPUPOJHON Cpefie, YMEHHE
MPOTHO3MPOBATH HEOIArOMPUSATHBIE YKOJIOTMUECKHUE TIOCTIENCTBHS MPEINMPUHIMAEMbIX TEHCTBUHN U
MPEeIOTBPALIATh WX,

HAJTMYUE PA3BUTOTO YKOJIOTMYECKOTO MBITIJICHUS, SKOJIOTHYECKON KYJIBTYPbI, ONbITA ASSITEIbHOCTU
SKOJIOTHYECKOW HAMPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH B MIO3HABATEIbHOM, KOMMYHUKATUBHON
U COLMATBbHON MIPAKTHKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON AESITETbHOCTH SKOJIOTHYECKOM
HaTPaBJICHHOCTH,

8) HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIeCTBEHHO! MPAKTHUKH, OCHOBAHHOTO HA AMAJIOTe KYJBTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOCTO MECTa
B TIOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEILCKOH KYJIBbTYPBI KaK CPEACTBA B3aUMOMEHCTBUS MEXKITY
JEFOABMH W TTO3HAHUS MUPA,

MOHWMaHue creru( Ky OMOJIOTHH KaK HAYKU, OCO3HAHUS €€ poyid B (POPMHUPOBAHUH PALMOHAILHOTO
HAYYHOT'O MBIIIJICHUS], CO3JJAHUH IIEJIOCTHOTO MPEACTABIIEHUS 00 OKPYIKAIOIIEM MUpPE KaK O €NHCTBE
MIPUPOJIBI, YEJIOBEKA U OOIIECTBA, B IO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U perieHnu npodyieM
COXPaHEHUS MPUPOTHOTO PABHOBECHS,

yOEeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOH ITUBIIIM3AINH; 00€CIIeYeHIs] HOBOTO
YPOBHS Pa3BUTHSI MEAUILIMHBI, CO3JaHIE MEPCIEKTUBHBIX OUOTEXHOJIOTUMN, CIIOCOOHBIX PelaTh PeCypPCHBIS
poOJIeMbI PAa3BUTHS YEJIOBEYECTBA, TTOUCKA MyTeH BhIXOJA U3 TJI00ATBHBIX SKOJOTHUECKHX MPOOeM H
obecrniedeHus mepexona K yCTONYHBOMY PAa3BUTHIO, PALMOHATBHOMY HCIIOIB30BAHUIO PUPOIHBIX PECYPCOB
1 GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTD B TIOJYYSHUH OMOIOTMYECKUX 3HAHHI B LEJSIX MOBBIIICHHST O0IIEH KYJIbTYPHI,
€CTeCTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTABHOM YacTH (PyHKIIMOHAJIHHON IPAMOTHOCTH OOYYarOIIHXCS,
bopMupyeMoii npu u3yueHur OUOIOTHH;

MOHVMAaHUE CYITHOCTH METOJOB MO3HAHUS, UCTIONIb3YEMbBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCTIOJIb30BATh MOJTyYaeMble 3HAHUS JJIsI aHAIN3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIEro MUPa
MPOUCXOISININX B HEM U3MEHEHHI, YMEHUE IeJlaTh OOOCHOBAHHBIE 3aKJTFOUEHHUST HA OCHOBE HayYHBIX (DAKTOB
U UMEFOIINXCSl TAHHBIX C IO MTOTYYEHHUsT JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTh CAMOCTOSITEIPHO MCIIONIb30BaTh OMOIOrMYECKHE 3HAHUS [T PEeLIeHHs pobiieM B
peaNbHBIX KU3HEHHBIX CUTYAITUSIX;



OCO3HAHME LEHHOCTH HAYYHOH JESITeTbHOCTH, TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U
HCCIIEIOBATEIbCKYIO AeSITEIbHOCTh MHANBHAYAJIBHO U B TPYIIIIE,

TOTOBHOCTb U CIIOCOOHOCTD K HEMPEPHIBHOMY 00Pa30BaHUIO 1 CaMOOOPAa30BAHUIO, K AKTHBHOMY
MOJIYYE€HHIO HOBBIX 3HAHHH MO OMOJOTHU B COOTBETCTBHH C JKU3HEHHBIMU TOTPEOHOCTSIMH.
METANPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yJIbTaThbl OCBOSHUS Y4eOHOro npenmeTa « BHosorus» BKIFOUAOT: 3HAYUMBIE
1151 GOPMHUPOBAHUST MUPOBO33PEHUS OOYHAIOLIMXCST MEXKTUCLUTUINHAPHBIE (MEXKIIPEIMETHBIE)
OOIeHayYHbIE TIOHSTHS, OTPAYKAOIINE [EIOCTHOCTh HAYYHONW KapPTUHBI MUPA U CIIELU(PHKY METOIOB
MIO3HAHUS, UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHSI, SIBJICHHUE, IPOLIECC, CUCTEMA,
HAY4YHBIH (aKT, IPUHIINIL, THIIOTE3a, 3AKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEIOBAHNE, HAOIIOIEHHUE,
U3MepeHHue, YKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIE yueOHbIe NeCTBUS (TI03HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJATUBHBIE), obecneunBarouye GopMupoBaHne GyHKIHOHATBHONH IPaMOTHOCTH U
COLMAJIbHOW KOMIETEHIINH 00yYar0IUXCs, CIOCOOHOCTh OOYYAIOILITIXCS UCIIONIb30BATh OCBOCHHBIE
MEKIUCLUTUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHNS U YHUBEPCAIbHbIC yueOHbIe AeHCTBUS B
MO3HABATEJILHON U COLIMAIBHON MPAKTHKE.

MertanpenMeTHbIe Pe3yJIbTaThbl OCBOSHUS MPOrPaMMbI CPEIHEro 00IIero o0pa3oBaHusl JOJKHBI
OTPaXKaTh:

OBnaneHne yHHUBEpPCANBLHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH AeHCTBHSIMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, pACCMATPUBATD €€ BCECTOPOHHE,

UCTIOJIB30BATh MPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBILIIEHHS (aHATN3a, CHHTE34,
cpaBHeHwMs1, kiaccupukanuu, 0000IIeHNs ), paCKPBIBATh CMBICT OUOJIOTHYECKUX TOHSITHIH (BBIACISTH UX
XapaKkTepHbIC MPU3HAKH, YCTAHABINBATD CBSI3U C IPYTUMH TOHITHIMN),

OTIPENeNATD LENN NeATEIbHOCTH, 3a1aBasi MapaMeTPbl U KPUTEPHH UX JOCTIIKEHHSI, COOTHOCHTD
PE3YJIBTATHI AEATEIBHOCTH C TIOCTABICHHBIMH LIEJISIMH,

UCTIOJIB30BATh OMOJIOTHYECKUE TTOHSTHS JIs1 OOBSICHEHUs! (PAKTOB U SIBJICHHUIN *KUBOH MPUPOLIBL;

CTPOHTB JIOTUIECKHE PACCYKIACHUS (MHAYKTUBHBIE, IENyKTHUBHBIE, 10 AHAJIOTHH), BbIABIISAThH
3aKOHOMEPHOCTH U POTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYJIHUPOBATH BHIBOABI M 3aKTIOUSHHS,

NPUMEHSTh CXEMHO-MOJIEJIbHBIE CPECTBA JISl PEACTABICHHUS CYIIECTBEHHBIX CBA3EH U OTHOLICHUH B
U3y4YaeMbIX OMOJIOrHYECKHX O0OBEKTaX, a TAK)KE MPOTUBOPEUNH PA3HOTO POAA, BBISIBICHHBIX B PA3IUMYHBIX
UH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUTAH PEIICHUS POOJIEMBbI C YIETOM aHAIN3a UMEIOIINXCS MAaTEPHAIBHBIX U
HEMaTepUaJbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIBTATOB LIEJISIM, OLICHUBATh
PYICKH MTOCIIEICTBUH eI TETbHOCTH,

KOOPAWHHUPOBATH U BBINOJHITH PA0OTY B YCIOBHSAX PEANbHOTO, BUPTYaIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aMMOJICUCTBHUSI,

Pa3BUBATh KPEATHBHOE MBIIIJICHUE TPU PEIIEHUH KU3HEHHBIX POOIeM.

2) 0a30BbIe HCCJIE0BATENbCKHE 1CHCTBHUS:

BJIAJIETh HABbIKAMU Y4eOHO-HCCIIEOBATENbCKON U IPOSKTHOH NEATENIbHOCTH, HABBIKAMH Pa3pPeIleHHSI
npodieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEILICHHUS PAKTHIECKUX
3a1a4, IPUMEHEHUIO PA3TUYHbIX METOIOB TO3HAHMS,

UCTIOJIB30BATh PA3JIMYHBIE BUIbI JESITEIBHOCTH IO MOJYYSHHIO HOBOT'O 3HAHMS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B yUeOHBIX CUTyalHsIX, B TOM YHCJIE MPU CO3IaHUH yUeOHBIX U
COLIMAJIbHBIX TIPOEKTOB,

(bopMHUpPOBaTh HAYYHBII THUI MBILIJICHNS, BIaJeTh HAYYHOH TEPMUHOJOTHEH, KIFOUEBBIMHA OHATUSIMH
U METOJIAMH;

CTaBHUTh U (pOpMyITHupOBaTH COOCTBEHHBIE 33]]a41 B 00Pa30BATEIbHON AEATENbHOCTH M KU3HEHHBIX
CUTYyalUsIX,

BBISIBJIITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJH3UPOBATh 337a4y, BBIABUTATh THIIOTE3Y €€
peLIeHns], HaXOIUTh aPTYMEHTBI JJIs IOKA3aTebCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh NapaMeTPhl U
KPUTEPHH PELICHHS,

aHAJTM3UPOBATh MOJYYEHHBIE B XO€ PELICHUS 3aJa4l PE3yJIbTaThl, KPUTHYECKH OLICHUBATDH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCJIOBUSX;



JaBaTh OLIEHKY HOBBIM CHTYalMsIM, OLEHHBATh IPUOOPETEHHBIH OIIBIT,

OCYIIECTBJISATh LIEJICHAIIPABIICHHBII MTOUCK IMEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS B
poeCCHOHATTBHYIO CPEeNy,

yMETb IEPEHOCUTh 3HAHMUS B TIO3HABATENIbHYIO U MPAKTUUECKYIO0 00JIACTH JKU3HENESITEIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTAaTh HOBBIE U/ICH, MTPENJIaraTb OPUrHHAJIBHbIE TOJXOABI U PELICHUs, CTABUTD MPOOIEMBI U
3a/1a4u, TOMYCKAIOIIHNE aIbTEPHATHBHBIE PELIEHHS.

3) padora ¢ undopmauueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX WH(POPMALIUH (TeKCTe y4eOHOro MocoOus, HayYHO-
NOMYJISIPHOM JIUTEepaType, OMOJOTHYECKUX CIOBAPSIX U CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX, B
HHTepHeTe), aHaTM3upOBaTh HHPOPMALIUIO PA3IMUHBIX BUIOB U (POPM MPENCTABIEHHS], KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(bopMyIHPOBATh 3aNPOCH! M MPUMEHSATh Pa3IMYHbIE METObI IIPU TIOUCKE B OTOOpE OHOJIOrHYeCKOn
uH(pOpMaLuny, HeOOXOAUMOM 1JIs BBITOJHEHHS YUeOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCIIOJIB30BAHMS HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH,
COBEPIIEHCTBOBATh KYJBTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIBHYIO (OPMY MpEACTaBIeHHU OHOIOrnIecKol HHPOpMALH
(cxemsl, rpaduKy, TUArpaMMBbl, TaOJIHIBL, PUCYHKH U APYTroe),

UCTIOJIB30BATh HAYUHBIN S3bIK B KAUECTBE CPEACTBA MPH padoTe ¢ Onoormyeckoi nHpopManne:
NPUMEHSTh XUMHYECKHE, (PU3NUECKNE U MATEMAaTHIEeCKHUE 3HAKH B CUMBOJIBL, (popmyiibl, abOpeBuaTypy,
HOMEHKJIATypy, UCTIONB30BaTh U MPeoOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISIHOCTH,

BJIAJIETh HABBIKAMHU PACMIO3HABAHUS U 3aIIUTHI HHPOPMAINH, HHPOPMALIMOHHOH O€30MacHOCTH
JMYHOCTH.

OsnaneHne yHUBEpPCATBHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSAMH:

1) oOmenue:

OCYIIECTBJIATH KOMMYHUKALIUU BO BCeX Chepax >KM3HHU, AKTUBHO YHaCTBOBATh B JHAJIOTE UJIH
IVICKYCCHH TI0 CYLIECTBY 00CYKIaeMoi TeMbl (YMEHHUE 3a1aBaTh BOMPOCHI, BHICKA3bIBATD CY KICHHS
OTHOCHTEJIbHO BBITIOJTHEHUS IPEJIaraeMoi 3a1a4t, YU ThIBATh HHTEPECHI H COTNIACOBAHHOCTD MO3ULINH
APYTUX YYACTHUKOB AUAJIOTA MIIH UCKYCCUN);

pacrio3HaBaTh HeBepOAIbHBIE CPEACTBA OOIIEHNs], TOHUMATh 3HAUSHHE COLMAIbHBIX 3HAKOB,
NPEANOCHIIOK BOSHUKHOBEHUS! KOH(OJIMKTHBIX CUTYalHid, YMETh CMSTYaTh KOH(JIMKTBI U BECTH MEPErOBOPHI,

BJIAJIETh PA3JIMIHBIME CIIOCOOaMH OOLIEHHS U B3aUMOICHCTBUS, IOHUMATh HAMEPEHUS IPYTHX
JFO/IeH, IPOSIBIISITh YBAKUTENIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHON popme HopMyTupoOBaTh
CBOM BO3PAKECHUS,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOK TOUYKY 3PEHHsSI C UCTIONB30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eSITeJIbHOCTh:

NOHMMATh U UCIIONIb30BaTh MPEUMYIIECTBa KOMAHIHONW U MHANBHUAYAJIbHOH pabOThI P peIIeHUH
Ouonornvyeckoii mpodieMpl, 0OOCHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3aUMOJIEHCTBHSA MIPU PELICHUN Y4eOHON 3a1a4H,

BBIOMPATh TEMATHKY U METOIIbI COBMECTHBIX JEHCTBUH C yUETOM OOIIHUX UHTEPECOB U BOZMOJKHOCTEH
KaKJIOTO YJIeHa KOJUIEKTHBA,

NPUHUMATD LIEJIH COBMECTHOH esITeIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH AEHCTBUS 110 €€
IOCTIDKEHUIO: COCTABJIATh IUIaH AEHCTBUH, PaclpenessiTh POJIU C yU€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON paboTH,

OLICHUBATh KAY€CTBO CBOETO BKJIaJa U KaXKIOTr0 yYaCTHUKA KOMAH/bI B OOIIMHA pPe3yJIbTaT 110
pa3pabOTaHHBIM KPUTEPHSIM,

npeaaraTb HOBbIE MPOEKTHI, OLEHUBATDH HUJIEU C IMO3ULMH HOBH3HBI, OPUTHMHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH,

OCYIIECTBIISATh MO3UTUBHOE CTPATErMUECKOE TIOBEICHNE B PA3JIMUHBIX CUTYALUSX, TIPOSIBIISTh
TBOPYECTBO U BOOOpaskeHHE, OBITH MHUIIHATHBHBIM.

OBianeHne yHHBEpPCAIBLHBIMH PeryJsiTHBHBIMH JeHCTBHSMH:

1) camoopranusaumusi:

UCTIOJIB30BATh OMOIOTHYECKUE 3HAHMS JJIS1 BBISIBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
yueOHBIX CUTYALHSAX,



BBIOMPATh HA OCHOBE OMOJOrMYECKIX 3HAHH L[EJIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX JEHCTBHUSIX
U TMOCTYIIKaX [0 OTHOLIEHUIO K KUBOW MPUPOJIE, CBOEMY 370POBbIO U 310POBBI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYINECTBIISITh IO3HABATENIbHYIO AESATEIBHOCTb, BbIABIISATH MPOOJIEMBI, CTABUTD U
¢dopmyaHrpoBaTh COOCTBEHHBIE 3371a4l B 00Pa30BATENBbHON AESITEIbHOCTH U JKU3HEHHBIX CUTYALHSIX;

CaMOCTOSITEJIbHO COCTABJIATD TUIAH PELICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTEHU],

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM,;

PACLINPATH PAMKH Y4€OHOTO IPEeAMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCT 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO H MPOSIBICHUIO MIUPOKOH SPYAULIMK B Pa3HBIX 00JACTSX 3HAHUH,
MIOCTOSTHHO TOBBIIIATE CBOH 00pa30oBaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
Pe3yJIbTAaTOB LIEJIM;

BJIAJIETh HABbIKAMHU MTO3HABATENIBLHON pehyIeKCHN KaK OCO3HAHUS COBEPIIAEMbIX TEHCTBUHA U
MBICJIUTENIbHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HCTIOIB30BATh MPUEMBI peIICKCUH ISl OLICHKH
CUTYyalluHy, BBIOOpA BEPHOTO PEIICHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELIEHMS 10 X CHUXKEHHUIO,

IIPUHUMATh MOTHBBI U apIyMEHTHI APYTUX MPU aHAJIN3€ PE3YJIbTaTOB AeATEIbHOCTH,

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX IPU aHAJINU3€ PE3yJIbTaTOB eATeIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OLINOKY,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C IMO3ULMH APYTOro YEJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipenmernblie pe3yapTaThl ocBoeHHs nporpammbl COO o uonorun Ha 6a30BOM YPOBHE BKIFOYAKOT
cneunpuyeckue A yaeOHoro nmpeamera «bronorusy Hay4dHble 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBHI 1O
OCBOEHHIO, HHTEPIPETALNHN 1 MTPeoOPa30BAHUIO 3HAHHIA, BUABI JESTEIBHOCTH IO MOJYYEHHIO HOBOTO
3HAHUS U MPUMEHEHHIO 3HAHUH B Pa3JIMYHBIX yUEOHBIX CUTYaLUsIX, & TAK)KE B PEAIbHBIX JKH3HEHHBIX
CUTyalMsIX, CBA3aHHBIX ¢ Onojorueil. B mporpamme npenmMeTHble pe3yIbTaThl PEACTABICHBI 10 rOaM
oOyueHwusl.

[IpenmeTHbIe pe3ynbpTaThl OCBOCHHS yaeOHOTO npeamera «buonorus» ¢ 10 kiacce NOTKHbBI
OTpaxkaTh:

cpOpMHPOBAHHOCTD 3HAHHH O MECTE U POJIM OUOJIOTHH B CUCTEME HayYHOT'O 3HAHUS €CTECTBEHHbIX
HayK, B )OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA M HAYYHOT'O MHPOBO33PEHHSI, O
BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIBHON
IPaMOTHOCTH 4eJIOBEKa JJIsl peLleHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COlePKaHUE OMOJIOTMUYECKUX TEPMUHOB U MOHITUH: )KU3HD, KJIETKA, OPTaHHU3M,
MeTabom3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUH ), TOMEOCTa3 (CaMOperyJsiLys), ypOBHEBAs
OpTaHU3aLHs JKUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PENPONYKIIHS), HACIEACTBEHHOCTh, H3MEHUYHBOCTD,
POCT U pa3BUTHE;

yYMEHHUE H3J1aratb OMOIOrnIeckue TeOpuH (KJIETOYHAsl, XPOMOCOMHAs, MyTallHOHHAsI, [ICHTPpaJIbHAsI
JorMa MOJIeKyJIsipHO# Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. M. BaBusosa) u yuenns (o
LIEHTPaxX MHOroo0pasust U MPOUCXOXKIEHUS KyJIbTypHBIX pacteHuii H. 1. BaBuiosa), onpenensiTe rpaHULbI
UX IPUMEHUMOCTH K KMBbIM CUCTEMaM;

yYMEHHUE BJIAJETh METOAAMU HAYYHOTO MMO3HAHMS B OMOJIOrUY: HAOMIOIEHNE U OMTUCAHNE JKUBBIX
CHCTEM, MPOLIECCOB U SBJICHUH, OPraHU3aLisl U NpOBeaeHHe OMOJOrHYECKOro 3KCIIEPUMEHTA, BBIIBIKEHHE
THITOTE3bI, BBISIBIICHUE 3aBICUMOCTH MEXKAY MCCIEeNyEeMbIMH BETMIMHAMHU, OOBSICHEHHE NOTYYEHHBIX
Pe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHE J1e1aTh BHIBOIbI HA
OCHOBaHUU NOJYUEHHBIX PE3yJbTATOB,

yMEHHE BbIAENATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK NPOKAPHOT U 3yKapHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH MPOLECCOB: 0OOMEHa BEIIeCTB U



NPEBPALICHHs YHEPTUHU B KJIETKE, POTOCHHTE3A, TUIACTHUECKOTO U SHEPTETHYECKOro OOMEeHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OIIOIOTBOPEHUS, PA3MHOKEHHSI, UHANBUAYAJIbHOTO Pa3BUTHS OpraHu3mMa (OHTOreHe3),

yMEHHE MPUMEHSTh MMOJYUYSHHbIE 3HAHUS 1151 O0BSICHEHHSI OMOJIOTHYECKHX MPOLIECCOB U SIBICHHIA,
TSl IPUHATHS MPAKTHYECKUX PELICHUI B MOBCEIHEBHOM KI3HU C LIeNIbI0 o0ecredeHus: 0e30MacHOCTH
CBOETO 370POBbS U 3I0POBBS OKPYKAFOIIUX JIFOAEH, COOFOACHNST HOPM IPaMOTHOTO MTOBEIEHHS B
OKpY’KaroIiel MpUpOAHOH cpene, MOHNMaHUue HeOOX OAMMOCTH UCTIONb30BAHMS JOCTHIKEHUH COBPEMEHHOMN
Ononoruu 1 OMOTEXHOJIOTHA Il PALIMOHAIBHOTO MTPHPOOIIONB30BAHMS,

yMEHHE pelIaTh dJIeMEHTapHbIe FTeHeTHUECKHE 3a/1a41 Ha MOHO- M AUTHOPUAHOE CKPEIIUBaHHE,
CIIETICHHOE HACJIEIOBAHUE, COCTABIIATH CXEMbl MOHOTHUOPUIHOTO CKPEIUBAHUS IS IPEACKA3aHHS
HACJIEIOBAHMS TPU3HAKOB Y OPTaHHU3MOB,

YMEHHUE BBITIOJHATE JaOOpaTOpHbIE U paKkTHIeCKHue paboThl, COOIIOAATh paBuIa pu padboTe ¢
yueOHBIM H J1a0OpPaTOPHBIM 00OPYIOBAHUEM,

yMEHHE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH MHPOPMALIUIO OHOJIOTHUECKOrO COEPIKAHUS,
BKJIFOYAOIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEACTBA MACCOBOIN MH(POPMALHH,
Hay4YHO-TIONYJIIPHbIE MaTEPUAIIbl), STHYECKHE aCTIEKThl COBPEMEHHbBIX UCCIIeIOBaHM B OHOJIOTHH,
MeJULIMHE, OMOTEXHOJOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COO0IeH s, 00001mas OUONIOrHYECKYIO
uH(pOpMALIHIO 13 HECKOJbKHX UCTOUHUKOB, IPAMOTHO HCIIOIb30BATh MOHATHHHBIN anmnapat OUOJIOTHH.

[IpenmeTrHbIe pe3ynbpTaThl OCBOCHHS yaeOHOTO npeamera «buonorus» ¢ 11 kiacce NOMKHbBI
OTPaXKaTh:

c(OpMHPOBAHHOCTb 3HAHHI O MECTE U POJIM OUOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapPTHHBI MUPA M HAYYHOT'O MHPOBO33PEHHSI, O
BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa [Tl PEIlIeHHsI )KI3HEHHBIX 3a/1ad,;

yMEHHEe PAaCKPbIBATH COIepKaHUe OUOJOrMYeCKUX TEPMHUHOB U MOHSATHIA: BUJ, MOMYJISILHS, T€HOPOH,
SBOJIFOIHS, IBIKYIIUE CHITBI ((PaKTOPBI) SBOJIOIUH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUI000Opa30BaHuE,
HKOJIOTHYECKHEe (PAKTOPBI, SKOCUCTEMA, MTPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHTbI, LEMH TUTAHMUS,
SKOJIOTHYECKas mupamuaa, broreoneHos, duocdepa,;

yYMEHHUE H3J1aratb OMOIOrnYeckue Teopuu (3BONOLMOHHAs Teopust Y. JlapBruHa, CHHTETHYECKAs
TEOPHUs HBOJIIOLINH), 3AaKOHBI M 3aKOHOMEPHOCTH (3apoasimeBoro cxoacrea K. M. bapa, uepenoBanus
TJIaBHBIX HampasyieHui u myteit spomonun A. H. Cesepuosa, yuenus o ouocdepe B. . BepHanckoro),
OIpeessiTh IPAHHULIbI MX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yMEHHE BJIaZeTh METOJJAMU HAyYHOT'O MO3HAHHUS B OMOJIOTHH. HAOMIOICHHE U OMHCAHUE KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHHI, OPraHU3aLUs 1 MPOBEASHHE OHONIOrHUECKOro SKCIIEPUMEHTA, BbIABHIKEHHUE
TUIIOTE3bI, BBISIBICHHE 3aBHCUMOCTH MEXK/Iy UCCIIeIyEeMbIMH BETMYMHAMH, OOBSICHEHHE MOJYUYEHHbBIX
Pe3yJIbTaTOB, UCTOJIB30BAHHBIX HAYYHBIX MOHSITHH, TECOPUI M 3aKOHOB, YMEHHE JeJIaTh BbIBObI HA
OCHOBaHHH TOJIyYSHHBIX PE3YJIbTATOB;

yYMEHHE BbIACJSITh CYIIEeCTBEHHbIE MPU3HAKU CTPOSHUST OMOJOrNYeCKUX O0BEKTOB. BH/OB,
MOMYJISILUH, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTr€OEHO30B U SKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB: HACIEACTBEHHOW N3MEHYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHus,
pUCTIOCOOJIEHHOCTH OPTraHU3MOB, TEHCTBHSI HKOJIOTHYECKHX (DAKTOPOB Ha OPTaHU3MBI, TIEPEHOCA BEILIECTB
Y [TOTOKA YHEPTUH B 3KOCHCTEMaX, aHTPOIOr€HHbIX H3MEHEHHH B 9KOCUCTEMAx CBOEH MECTHOCTH,
KPYTrOBOPOTa BEIIECTB M OMOreOXUMHUYECKUX LIUKIIOB B Ouocdepe;

yMEHHE PUMEHSTh MMOJYYSHHbIE 3HAHUS 1151 O0BSICHEHHSI OMOJIOTHYECKHX MPOLIECCOB U SIBJICHHIA,
ISl IPUHSATHS MPAKTHYECKUX PELISHUI B MOBCEIHEBHOM XKI3HU C LIeNbI0 o0ecrnevdeHus: 0e30MacHOCTH
CBOETO 370POBbS U 3I0POBBS OKPYKAFOIIUX JIFOAEH, COOFOACHNST HOPM IPAMOTHOTO ITOBENIEHHS B
OKpY’Karomiel MpUpOAHOH cpere, MOHNMaHHue HEeOOX OAMMOCTH UCTIONb30BAHMS JOCTHIKEHUH COBPEMEHHOMN
OMONIOrny I PAlIMOHAIIBHOTO TIPUPOIONIOIb30BAHUS,

YMEHHE PelIaTh 3JIEMEHTapHbIE OMOIOrHYECKHE 3aa4H, COCTABIISITh CXEMBbI ITEPEHOCA BEIECTB U
SHEPTrUH B HKOCHCTEMAX (LENH MUTaHUA),

yYMEHHUE BBITIOJHATE JJaOOpaTOpHbIE U pakTHIecKue paboThel, cOOM0AATh IpaBuiIa pu padboTe ¢
yueOHBIM H J1a0OPaTOPHBIM 000OPYIOBAHUEM,

yMEHHE KPUTHYECKH OLICHUBATb U HHTEPIPETUPOBATH MHPOPMALIHIO GHONIOTHUECKOTO CONEPIKAHUS,
BKJIFOYAOIYIO NICEBIOHAYYHbIE 3HAHUS U3 PA3JIMUHBIX HCTOUYHHKOB (CPEACTBA MACCOBON HH(GOPMALINH,



Hay4YHO-TIOMYJIIPHbIE MaTEPUAIIbI), PACCMATPUBATH [NIOOATBHBIE IKOJOrHYeCKHe MPOoOIeMbl COBPEMEHHOCTH,
(bopMHUpPOBATh MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUChMEHHBIC U YCTHBIE COOOIIeHMsI, 00001as OHMOIOTHYECKYIO
uH(pOpMALIHIO 13 HECKOJBKHX UCTOYHUKOB, IPAMOTHO HCIIOIb30BATh MOHSTHIHHBIN anmapat OUOJIOTHH.



TEMATWNYECKOE NAAHNPOBAHWE
10 K1ACC

Ne n/n

HanmeHoBaHue pasgenoBs v Tem
nporpaMmmel

Buonorus Kak Hayka
YKuBble CMCTEMBI U X OpraHu3ayms
XUMNYeCKniA COCTaB U CTPOEHME KNETKM

XKn3HeneaTeNnbHOCTb KNETKU

Pa3MHOX€eHMNE N UHAWBUAYaNbHOE pa3BMTUe
OpraHM3MoB

HacnefCTBEHHOCTb U N3MEHUYMBOCTb
OpraHM3MoB

Cenekuns opraHnamos. OCHOBbI
6uotexHonoruu

PesepBHOe BpemsA

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

KonnyecTBO yacoB

Bcero

34

KOHTpONbHbIE
paboThbl

MNpakTnyeckune
paboThbl

0.5

15

ONEeKTPOHHbIe

(umdpoBble)
obpasoBaTefibHble

pecypchl

bunénuoteka LLOK
httDs://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
https://m.edsoo.ru/7f41c292
bubnuoteka LLOK
https://m.edsoo.ru/7f41¢c292

buénuoteka LLOK
https://m.edsoo.ru/7f41¢c292

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

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

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

11 K/TACC

HavmMeHoBaHWe pas3fenoB U Tem
nporpaMmmbl

Ne n/n

DBO/OLUNOHHAA 6uonorus

BO3HMKHOBEHWE U PasBUTUE XKN3HWN Ha
3emne

OpraHusMmbl 1 OKpyXatollas cpega
Coo6LLecTBa U 3KONOTUYECKME CUCTEMbI

PesepBHOe Bpems

OBWEE KOTMYECTBO YACOB MO NMPOrPAMME

KonnyecTBo 4yacoB

KoHTponbHble  [paKTuyeckue

Beero paboThbl paboThbl
9 1
9 0.5
5 1
9
2
34 0 2.5

ONeKTPOHHbIe

(umdposble)
obpasoBaTefibHble

pecypchl

buénunoteka LLOK
httDs://m.edsoo.ru/7f4lcc74

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

bubnuoteka LLOK
https://m.edsoo.ru/7f41cc74
bubnuoteka LLOK
https://m.edsoo.ru/7f41lcc74

bnénuoteka LLOK
https://m.edsoo.ru/7f41lcc74


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

