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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMsbl Mo OMOJOTHU TEOPETHUECKYIO OCHOBY JUIS ONpPEACTICHUS MOIXO0I0B K
(bopMUpOBaHHIO COAEp)KaHUS ydeOHOTo mpeaMera «BHONOTHs» COCTaBUIIM: KOHLENTYaJbHBIE MOJIOKEHHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH IIENIeH, COIEp)KaHus, Pe3yabTaToB OOy4deHHs U TpeOOBaHUU K
YPOBHIO MOJIOTOBKH BBITYCKHHUKOB, IOJIOKEHHS 00 OOMMX LEISIX M HPUHIHUIAX, XapaKTePHU3YIOIIMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeiHero odOmiero obpaszoBanusi B Poccuiickoit deneparuu, a Takxke
MOJIOKEHHUsT O crneruduke Ouosoruu, €€ 3HAYCHWHM B TO3HAHMW >KUBOW TNPHPOJIBI U 0OeCHeueHHH
CYLIECTBOBaHMS 4YeJoBeuecKoro ooduiectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSIM, ONpPEESIEHbl OCHOBHbBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Owonorum [aéT MpeACTaBICHHE O LEIsIX, o0 oOmeil crparermn oOydeHus,
BOCIIUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpeAcTBaMHU ydeOHoro mnpeamera «buomorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEepKAHUE, €ro CTPYKTYpY, paclpeieieHue IO pas3lesaM M TeMaM,
PEKOMEHIyeMYIO0 TIOCJIEIOBATEIbHOCTh U3Yy4eHHsS Y4eOHOTO Marepuana ¢ Y4E€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM 0O0pa30BaTENBHOTO IMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamMe mo OuonoruM TakkKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM,
MeTanpeIMETHbIM M MpPEIMETHBIM pe3ylibTaTaM 00y4deHHs B (OPMHUPOBAHHM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHOM  J€SITENbHOCTH/Y4eOHBIX JAEWCTBUM  OOydaromMxcsi IO OCBOEHHUIO  COJEp’KaHus
OMOJI0rN4YecKOro oopa3oBaHusl.

B nporpamme mno Ouonmormum (10-11 kiaccel, ©a30BbIii ypOBEHb) pEaTU30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B M3y4ye€HUU Ouosioruu, Ojarogaps yeMy B Hell MpOoCMaTpUBAETCs HaIPaBJIE€HHOCTh HA
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTMYECKOrO MBIIUICHHUS, MPEICTaBICHUH O 370pOBOM 00pa3e KHU3HU U
OepeXKHBIM OTHOIIEHHEM K OKpyXarolied mnpupoaHod cpeae. I[loatomy Hapsnay ¢ u3ydeHHEM
00IeONOIOTMUECKUX TEOPH, a TaKKe 3HAHUM O CTPOEHUHU KUBBIX CHCTEM Pa3HOTO paHIa U CYUIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HUX MPOLECCOB B IporpaMMe IO OHOJOIMM YJAEIEHO BHUMAaHHE
UCIOJb30BAHUIO TIOJTYYEHHBIX 3HAaHUN B MOBCEJHEBHOHM KU3HU Ul PELICHUs NPUKIAIHBIX 33a4, B TOM
qucie: NpoQWIAKTUKMA  HACJIEJCTBEHHBIX  3a00J€BaHMN  YEJOBEKa,  MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHUs, 000CHOBAHMSI KOJIOTUYECKH 1[€1€CO00pa3HOTO MOBEIECHHS B OKPYKAIOLIEH MPUPOAHON
cpeie, aHalM3a BIMAHUSA XO3SMCTBEHHOW [JESITEIbHOCTH YEIOBEKa HAa COCTOSHME INPUPOAHBIX MU
HCKYCCTBEHHBIX KOCHUCTEM. YCHJIEHHME BHMMAaHUS K IPUKIATHONW HAIPABICHHOCTH Y4EOHOIO IpeaMera
«buonorus» nNpoAUKTOBaHO HEOOXOAUMOCTBIO O0ECIIEYEeHUs YCIOBUM U1 pelleH s OJTHOM U3 aKTyalbHbIX
3aJa4y KOJILHOTO OHOJIOTHYECKOTO0 00pa30BaHus, KOTOpas HpearnosaraeT GopMupoBaHue y 00ydarommxcs
CIOCOOHOCTH aJaNTHPOBAThCS K N3MEHEHHUSAM JUHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOIO MUpA.

buosiorus Ha ypoBHe cpeiHero obuero oopa3oBaHus 3aHMMaeT BaxHoe MecTo. OHa obecnieunBaeT
¢dopmupoBaHue y 0O0ydarOUIMXCsl MPEACTaBICHUN O HAyyHOW KapTHMHE MHUpa, paciuupseT U o0oOmaer
3HaHUS O XKUBOU NPUPOE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBON OpPraHU3alMK U IBOJIIOLUH, CO31aET
yCIOBHS JUIS: TIO3HAHHUS 3aKOHOB KHMBOM HPUPOAbI, (OPMHPOBaHUS (HYHKIHOHAIBLHONW I'PAaMOTHOCTH,
HaBBIKOB 3/I0pOBOI0 U 0€30MacHOro 0opasa *KHU3HU, SKOJOTUYECKOTO MBILUIEHUS, [IEHHOCTHOTO OTHOIIEHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmioe 3HaueHre GMOJIOTUS UMEET TAKXKe JUIS PEIICHUs BOCHUTATENbHBIX U PA3BUBAIOIIUX 3aa4
cpeaHero ooumiero o0pa3oBaHMsA, cOLUAIM3alUM oOyuaromuxcs. M3ydenue Ouosiorun oOecrednBaeT
yciaoBUs Ui (OPMHUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX M HMH(MOPMALMOHHBIX HABBIKOB,
ACTETUYECKOM KyJIbTYpHl, CIIOCOOCTBYET HMHTErpallMd OWOJIOTMYECKUX 3HAHUI C TNpeiCTaBICHUSIMH U3
JIPYruX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3MKH, XUMUM M reorpaduu. HazBaHHbIE NOJOXKEHUS O
IpeJHa3HAuYeHUH Y4eOHOro mnpeamera «bHOOTHS» COCTaBUIM OCHOBY JUIsl ONpPENAENEHHUs IMOJIXOA0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IpOrpaMme 1o OHOJIOTHH.

OT10op coxaepkanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBHM C KOTOPBIM OOydYaroliuecs JOJDKHBI OCBOUTH 3HAHUS U
yYMEHUS, 3HauuMble I (QOPMUPOBAHUS OOLIEH KyJabTYphl, OIpPEIENsIoNINe aJeKBaTHOE IOBEICHHE
YeJoBeKa B OKpYKalollel MpupoaHOil cpeie, BOCTpeOOBaHHBIE B MOBCEIHEBHOW JKU3HU U NMPAKTUYECKON
nearenbHocTH. Oco00e MECTO B 3TON CUCTEME 3HAHHM 3aHMMAIOT AJIEMEHTHI COAEP)KaHUs, KOTOPBIE CIIy>KaT
OCHOBOM 11 ()OPMHPOBAHHUSI NPEACTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAyYyHOW KapTHHE MHpa H
LIEHHOCTHBIX OPHUEHTALUX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHH3aIMU OHOJIOTHYECKOTO 00pa30BaHUsL.

CTpyKTypHpOBaHHE CoJiepKaHHsl yaeOHOro MaTepuana B IporpaMMe Mo OMOJIOTHH OCYIIECTBICHO €
y4€TOM MPHOPUTETHOTO 3HAYEHUs 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSAX JKMBOM NpUpOABI, O €&
YPOBHEBOH OpraHu3alliil M 3BOJIONMU. B COOTBETCTBHM C 3TUM B CTPYKType Yy4eOHOTO mpeamMera



«buosorus» BBIJCIEHBI CIEAYIOIINE COAEpXKaTeabHbIe JIMHUM: «bHoNorus Kak Hayka. MeToJpl HaydyHOTO
no3HaHus», «KneTka kak Ouojornyeckas cucrema», «Opranusm Kak Ouojoruyeckas cucrema», «Cucrema
U MHOT000pazue OPraHMYECKOTO MHpa», «IBOJIOLIHS KUBOW MPHUPOABI», «IKOCHCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTUY.

Lenp uzyuenust yae6Horo npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE 00yJaIONIMMUCS
3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OpPraHMU3aIMK JKUBBIX CHCTEM Pa3HOTO paHTa W MPUOOpeTeHHe
YMEHHUH HCIIOJIb30BATh 3TU 3HAHUS JUI1 IPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB JKUBOM MPUPOIBI U
pelieHus: pa3IMYHbIX )KU3HEHHBIX MPOOIIeM.

JlocTikeHue e u3ydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCreunBaeTCs
pEILICHHUEM CIEIYIOIIUX 3a/1ay:

OCBOCHHE OOYYAIONIMMUCS CHCTEMBl 3HAaHUH O OWOJIOTHYECKUX TEOPHSX, YYCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTAX, THUIOTE3aX, IpaBujaX, CIYXKalluX OCHOBOW i (POPMHUPOBAHUS MPEACTABICHUM O
€CTECTBEHHO-HAyYHOU KapTMHE MHpa, O METOJaX HAy4YHOI'o IO3HAaHUS, CTPOCHHUH, MHOTooOpasuu M
O0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3AIlMH, BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre 'y OOy4YalOIIUXCS TO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX M TBOPYECKUX
crocoOHOCTEHN B Tpollecce aHaIM3a JaHHBIX O IMyTSX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISIZIOB, UIEH U
MOJIXOJIOB K U3YYECHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlHH;

CTAHOBJIEHHE Yy OOydYaromuxcsi oOmel KylbTypbl, (YHKIIMOHAIBLHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUU OOBSICHATH W OIICHUBATH SBJICHUSI OKPY)KAIOIIETO MUPA KUBOM MPHUPOIBl HA OCHOBAaHWHU 3HAHUU U
OTIBITA, TIOJTYYCHHBIX MIPU U3yUYE€HUU OUOJIOTHH;

dbopmupoBaHre y OOydaIOIIMXCS YMEHUW WIUTIOCTPUPOBATh 3HAUECHHWE OMOJOTUYECKUX 3HAHHWHA B
MPAKTUYECKOW JEATEIHPHOCTH YeJOBEKa, PA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH W
arpoOHOTEXHOJIOTH;

BOCIIUTaHHE YOEXKACHHOCTH B  BO3MOXHOCTH TIO3HAHHMSI YEJIOBEKOM JKWBOW  TPUPOJIHI,
HEOOXOIMMOCTH OEpeKHOTO0 OTHOLIEHUS K Hel, COOMIOJeHUS 3TUYECKUX HOPM TMpH MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTH OMOJIOTHYECKUX 3HAHWM ISl MOBBILICHUS] YPOBHS AKOJOTUYECKOU KYIbTYpBHI,
Ui (GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUA U YMEHUN B TTOBCETHEBHOM JKU3HU ISl OLICHKH ITOCIIEACTBUI
CBOEH NIeATeNbHOCTH MO OTHOIIEHHIO K OKpY)Karollel cpene, cOOCTBEHHOMY 370pOBBIO, 0OOCHOBaHUE U
cobmoieHrne Mep porTakTUKH 3a001€BaHU.

B cucreme cpeanero obuiero oopasoBanus «buonorus», nuzydaemas Ha 6a30BOM YpOBHE, SIBIISIECTCS
00s3aTeNbHBIM Y4€OHBIM IIPEIMETOM, BXOSIIMM B COCTaB MpeaAMeTHOH obnactu «EcTecTBEeHHO-HAy4YHbIE
MIPEAMETBI.

Jliis u3yuenus: 6uonoruu Ha 6a30BOM ypOBHE cpeHero oOriero oopazoBaHusl OTBOAUTCS 68 4acoB:
B 10 xnacce — 34 yaca (1 gac B Heaenmto), B 11 kinacce — 34 gaca (1 yac B HeeI0).

COLEP KXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3b OuONOTMH C OOILIECTBEHHBIMHU, TEXHUYECKUMU U JIPYTUMH
€CTeCTBEHHBIMU HayKaMH, (punocoduelt, 3STUKON, 3CTETUKON U mpaBoM. Ponb 6uonoruu B GopMUpOBaHUH
COBPEMEHHOU HayuyHO# KapTuHBI Mupa. CrucreMa OMOJOTrHYEeCKUX HAYK.

MeTonpl MO3HAHWSA JKUBOM Mpupoasl (HaOMOAEHHE, HKCIEPUMEHT, OMHCAHHWE, HW3MEpEHHE,
KJaccu(uKaIus, MoJIeTUpOBaHHE, CTaTUCTHUYECKass 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

IToptpersr: Y. apsun, I'. Mennens, H. K. Konbsnos, /[x. Yorcon u ®@. Kpuk.

Tabmuie! u cxembl: «MeTOIbI TO3HAHUS JKUBOW TPUPOIBI».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[TpakTiueckas padora Ne 1. «Mcnonb30BaHre pa3IUYHBIX METOJOB MPH MU3YYCHUH OHMOIOTUYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cUCTeMBbI U HX OPraHU3AL M.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTINYMe KUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOIBL.

CpoiicTBa OuMOCHCTeM W UX pa3HOOOpa3we. YPOBHU OpraHu3alid OUOCHCTEM: MOJEKYISPHBIH,
KJIETOYHBIH, TKAHEBbI!, OPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OHOT€OIIEHOTUYECKUT),
O6uochepHBbIH.



JdemoHcTpaumnu:

Tabmuie! U cxembl: «OCHOBHBIC TPU3HAKY KU3HU», Y POBHH OpPraHU3alluU JKUBOK TIPUPOIBI».

O6opynosanwue: Moaens MoJekynsl JJHK.

Tema 3. XuMn4ecKkuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMUYECKUE BJIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIEMEHThI. Bona u
MUHEpaJIbHbIE BELLIECTBA.

@OyHKIMU BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanepkanue ocMoTHUECKOro OanaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHUCIOTBI — MOHOMephl OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKHUCJIOTHl. AMHUHOKHUCIOTHBIM cOCTaB. YPOBHU CTPYKTYpbl OEJIKOBOM MOJIEKYJIbI
(mepBuuHasi, BTOpPHYHAs, TPETUYHAs W YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKHUE CBOWMCTBAa OEJIKOB.
buonorunueckue QpyHkIM OEIKOB.

®epMeHTHI — Ouosioruueckue Katanu3aTopsl. CTpoeHue gepMeHTa: akTUBHBIN IEHTp, CyOcTpaTHas
cneuupuanocTs. Kopepmentsl. Butamunbl. OTiimuns (epMEHTOB OT HEOPraHMUECKUX KaTaTu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (TJIOK03a, prb03a U Ie30KcHpru003a), aucaxapuibl (caxaposa, JaKTo3a)
U ToJiMcaxapuibl (Kpaxmal, TJIMKOTeH, 11eJUTi0103a). bruonornueckue GpyHKIUU yrieBoJIOB.

Jlunuapl: Tpuriuuepussl, Qocdonunuapl, crepounsl. ['mapodunbHO-rHaPOGOOHBIE CBONCTBA.
buonornueckue pynkun nunuaos. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JIMMUJIOB KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MoHOMEpBI HYKIIEMHOBBIX KUCTIOT. CTpoeHue
u ¢pyaxun JJHK. Crpoenne un ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHkuu.

[urtonorus — Hayka o kieTke. Kierounas Teopusi — mpuMep B3auMOJICHCTBUSA uIeH U (DAKTOB B
HAayYHOM MO3HAaHUU. MeToAbl U3y4eHHUSI KIETKH.

Knetka kak 1ienoctHas >xuBast cucrema. O01re npu3HaKky KIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
monekynbl JIHK kak reHeTrdeckuii anmapar, cucreMa CUHTe3a Oerka.

Tunsl KJIeTOK: dyKapuoTHUecKas U mpokapuotuyeckasi. OcoOEHHOCTH CTPOEHHUS MPOKAPUOTHIECKON
knetku. Kiierounas crenka Oaktepuii. CrpoeHue sykapuoTHUecKod KieTkH. OCHOBHBIE OTJIWYHS
pacTUTENBHOM, )KUBOTHON M TPUOHON KJIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKA, TJMKOKAIUKC, WX (QYyHKIUH.
[Tnasmartudeckass MmemOpana, e€ cBoiictBa u ¢yHkiuu. [{uTommasma u e€ opranouasl. OgHOMEMOpPaHHbBIS
opranouabl kietku: OIIC, ammapar [onbmku, au3zocoMbl. [lojlyaBTOHOMHBIE OpPraHOW[IBI KIIETKU:
MUTOXOHJIPUH, TIACTUABL. [IponcxokaeHne MUTOXOHIApHWM W Tuiactui. Buael mmactua. HememOpanHbIE
OpraHoubl KJIETKU: PHOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOJIH, PECHUYKH, JKTyTUKU. DYHKIHMH
OpraHoOWJIOB KJIETKU. BKilroueHus.

Snpo — perynaropubiii HeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI04Ka, KapuoIuiasmMa, XpoMaTHH,
SIIPBIIKO. XPOMOCOMBI.

TpaHcnopT BemEecTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Juarpammbl: «Pacnipenenenne XMMHUYECKHX 3JIEMEHTOB B HEKMBOW mpupone», «PacmpeneineHue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIE».

Tabmuipr u cxemsl: «Ilepuonnyeckas TabIUIA XUMHUYECKUX DIIEMEHTOB», «CTpOCHHE MOJIEKYIbI
BOJbI», «buocuHTe3 Oenka», «CTpoeHue Moiekynsl Oenka», «Ctpoenue ¢epmenta», «HyknenHoBbie
kuciotel. JIHK», «Ctpoenune mosekynsl AT®O», «CTpoeHHe 3yKapHUOTHUUECKOW KiIeTKu», «CtpoeHue
XKUBOTHON KJeTkn», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpOeHHE TNPOKAPUOTHUECKON KIETKU»,
«CTpoeHHe s1/ipa KIETKU», «YTaeBoAbD», «JIunuasm».

O6opynoBaHue: CBETOBOH MUKPOCKOIN, 000pylOoBaHHE JUIsl MPOBEACHUS HAOMIONEHUH, U3MEpEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHue KaTalUTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha mpuMepe
aMuJIa3bl WIK KaTanas3bl)».

JlaboparopHas pabota Ne 2. «/3yueHue CTpOeHHUs KIETOK PACTEHUH, KUBOTHBIX M OAKTepUH MO
MHKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENiapaTax U UX OMHCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOMeH BemecTB, WM META00aU3M. ACCUMMIIIAINMS (TUIACTUYECKHA OOMEH) W JHCCHMUIISIIIMS
(oHepreTHyecknii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca Meradbonusma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.



Tunbr oOMeHa BemiecTB: aBTOTPO(HBIN U rereporpodHbiii. Ponbs ¢pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLEHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBast U TeMHOBas (a3bl horocuntesa. Peakuuu Qotocunresa. IPHEeKTUBHOCTH
¢dorocunresa. 3HayeHrne (HOTOCHHTE3a Ui KU3HU Ha 3emie. BriusHue ycrnoBuit cpeapl Ha (HOTOCHHTE3 U
CrocOOBI OBBIILIEHHUS €T0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYole 0aKTepun. 3HAYCHUE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreruyecknii oOMeH B KieTke. PacmienseHue BelIecTB, BBIJACICHHE M AKKyMYJIHPOBAHHE
SHEPruM B KIIETKE. DTalbl 3Heprernyeckoro odmena. I'nmukonus. bpokenune u ero Buabl. Kucinoponnoe
OKHCIICHHE, WIH KiIeToyHoe JwixaHue. OxucnurensHoe  docopunupoanue. DPdexkTuBHOCTH
SHEPreTUYECKOro oOMeHa.

Peakiun matpuunoro cuHTtesa. |eHermyeckas uadopmanus n JIHK. Peanmzanms renermueckoin
nHpopMauK B KieTKe. | eHeTndeckuid Ko U ero cBoicTBa. TpaHcKpumuus — MaTpu4nblil cuaTe3 PHK.
Tpancnsmus — OmocuHTe3 Oenka. Drtambel TpaHcmauuu. KomupoBanwe aMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Mcropusi otkpbiTusi BupycoB (. M. MBaHoBckwuii).
Oco0OeHHOCTH CTPOEHUs U KM3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru. bone3snu pacteHuii, KUBOTHBIX U
4eJl0BEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoneduiura yenoseka (BUY) — BozOynurtens CITH/a.
OOpaTHast TpaHCKpUNLMs, peBepTaza M uHTerpasa. [IpoduiakTuka pacrnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHU.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupr u cxembl: «Tumel muTaHus», «Metabonuzm», «MUTOXOHAPUS», «IHEPTETUUCCKUN
oOMen», «XnopomnacT», «Porocunres», «Ctpoenne JHK», «Crpoenune u (yHKImMOHMpOBaHHE TreHa»,
«CunTe3 Oenka», «l'eHernueckuii kom», «Bupycwer», «bakrepuodaru», «CTpoeHHe M KU3HEHHBIA UK
Bupyca CIIN/]a, 6aktepuodara», «Permmkarus JJHK».

Ob6opynoBanue: moxaenu-anmukanuu «Yapoenue JJHK wu Tpanckpummmsa», «buocuHTe3 Oenmka»,
«CTpoeHue KIeTKu», Moaeib cTpykTypsl JTHK.

Tema 5. Pa3MHoKXeHMe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kiterounsrit iukI, Wiu )KU3HEHHBIA MK KieTku. MHTepdaza u muto3. [Ipomeccsl, mpoTekaromue B
uatepdaze. Pernmkanus — peaknus marpuuHoro cuHTeza JIHK. Crtpoenme xpomocom. XpoMOCOMHBIH
Ha0Op — KapuUOTHIL. JMIIJIOMIHBIA U TAIUIOUIHBIM XpPOMOCOMHBIE HaOOpbl. XpomaTuasl. lluTomornueckue
OCHOBBI Pa3MHOKECHHS U UHAUBHUYAJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenune kinetkn — muro3. Craguu Mutosa. IIponeccsl, mponcxoaaiye Ha pa3sHbIX CTagusAX MUTO3a.
buonornueckuii cMbICa MUTO3A.

IIporpammupyemast rudesb KJIETKH — aloITO3.

®opMbl pa3MHOKEHHS OPraHU3MOB: OECI0JI0€ U M0JI0Bo€e. Bubl 6€crooro pa3sMHOXKEHUS: IeIeHne
Ha/IBOE, IIOYKOBAaHME OJIHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTMBHOE pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €70 3HAUYECHUE AJIS CEJIEKIIUH.

[TosoBoe pa3MHOXKEHHE, €r0 OTINYHUSA OT OECIOJIOTO.

Meito3. Craguu meio3a. [Ipoueccel, npoucxondaimue Ha cragusx Menosa. I[loseneHne xpomocom B
Menose. Kpoccunrosep. buonorudeckuii CMbICII M 3Ha4€HUE MeHo3a.

["ameTorenes — npouecc 00pa30BaHMsI OJIOBBIX KJIETOK Y )KUBOTHBIX. [10/10BBIE Kee3bl: CEMEHHUKU
u suuHukd. OOpa3oBaHME M pa3BUTUE IOJIOBBIX KIETOK — TraMmer (crmepMaro3oui, sHIeKiIeTKa) —
criepmarorese3 u oBoreHe3d. OCOOEHHOCTH CTPOEHMsI SIMLEKIETOK M crepMaro3ouaoB. OmIog0TBOpEHHE.
[Taprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pas3BUTHE (IMOpHOreHe3). OTarsl
SMOPHOHAIBHOTO pa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTpyJsLusi, OpPraHOI'eHE3.
[ToctamOproHanbHOE pazBuTHE. THUITBI TOCTIMOPUOHATIBHOTO PA3BUTHA: MPSAMOE, HENPAMOe (JIMUMHOYHOE).
Bnustnue cpezpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAUH Pa3BUTHUS.

JdemoHncTpaumnu:

Tabmuuelr u cxembl: «®DOpMbI pPa3MHOXKEHHsSI OPraHU3MOB», «JIBOWHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHMil», «BereraTuBHOE pa3MHOXKEHHE pacTeHUU», «J/leneHue KIETKH OakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue xpomocombl», «Knertounbrii nukim», «Pemnmukanus JIHK»,
«Mwuto3», «Melio3», «IIpsimoe u HempsiMoe pa3BuUTHE», «[ aMeTOreHe3 y MIIEKOMUTAIOIIUX U YeTOBEeKa»,
«OCHOBHBIE CTaJJUM OHTOI'€HE3a».



O6opynoBaHme:  MUKpPOCKOIN,  MHUKporpernapaTsl  «CrepMaTo30HIbl  MJICKOIHMTAOIIETO»,
«Slifuexsierka milekonurarouiero», «KapuokuHe3 B KJIETKaX KOpElIKa JIyKa», MarHuTHash MOJEJb-
anmukanys «Jlenenue xierku», mojens JJHK, Mogens meradaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmiogeHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JIaGopatopHas padora Ne 4. «/3ydeHne CTpOeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpEIapaTax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTwku. VcTopus pa3BUTHS T€HETHKH. POJb HUTONOTHH M SMOPHOJIOTHH B
CTaHOBJICHUM TCHETUKH. BKIan pOCCHHCKMX M 3apyOeXKHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToIbl
reHeTUKH  (TUOPUAOJOTUYECKUM,  IIUTOTEHETUYECKUU,  MOJIEKYJSIpHO-TeHeTuueckuii).  OCHOBHBIE
reHETUYECKUE NOHATH. | 'eHeTndeckasi CUMBOJIMKA, UCIOJIb3yeMasi B CXeMaX CKPELMBAaHUM.

3aKOHOMEPHOCTU HAacJIeJIOBAaHUs IPU3HAKOB, ycTaHoBieHHble [. Menaenem. MoHorubpuaHoe
CKpelllMBaHHE. 3aKOH eAMHOo00pa3us TMOpUA0B NEepBOro mnokosjieHus. [IpaBuiao JOMUHUpPOBaHUA. 3aKOH
paciuernieHus npu3HakoB. ['unoresa unctoTsl rameT. [loaHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpuHoe cKpelMBaHue. 3aKOH HE3aBUCHMOTO HacleqoBaHMs Npu3HakoB. L{uTorenernueckue
OCHOBBI JUTHOPUIHOTO CKpeIllMBaHus. AHaIu3upyrollee ckperyBanue. Vcnonp30BaHne aHaIU3upyIOIIEero
CKpEILMBAHUS JUIsl OIPEEIIEHUs] TeHOTUIIA 0COOU.

CuermieHHoe HacnenoBaHue npu3HakoB. Pabora T. MopraHna no cliermjieHHOMY HaclleJOBAaHUIO TEHOB.
Hapymienue cuenyenus reHoB B pe3yJbTaTe KpOCCHHTOBEpa.

XpOMOCOMHas TeOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

'enetnka mnosa. XpoMOCOMHOE ompenenaeHue mona. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorametHsie U reTeporamMeTHble Oprann3Mbl. HacnenoBanue npru3HaKoB, CHEMIEHHBIX C TIOJIOM.

N3menunBocTh. BuIbl HM3MEHUMBOCTU: HEHACJIEJCTBEHHass M HacieAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM M3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(DUKAIIMOHHON M3MEHUYMBOCTH. BapuanuoHHbII
psAn 1 BapuanvoHHas kpuBasd. Hopma peakunu npusHaka. KojJnmuecTBEHHbIE M KaU€CTBEHHbBIE NMPU3HAKU U
ux HopMa peakiun. CBoicTBa MOAM(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnenctBenHnas, uiny reHoTUnuyeckas, i3MeHUYuBoCcTh. KoMOMHaTHBHAS M3MEHYUBOCTH. Meilo3 u
MOJIOBOM  TPOIlECC — OCHOBAa KOMOWHATMBHOW W3MEHYMBOCTH. MyTallMOHHAass W3MEHYHMBOCTb.
Knaccudukanus wmyramuii: TeHHBIE, XpOMOCOMHBIC, TE€HOMHbIE. YacToTa W TPHUYMHBI MYyTaIUu.
MyrareHnnbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleACTBeHHON n3MeHurnBocTr H. . BaBumoga.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuotunm denmoBeka. (OCHOBHBIE  METOJbl TIE€HETUKH  YEJIOBEKa:
reHeaornYecKuii, OJNIM3HEUOBbIH, IMTOTCHETUYECKUNH, OMOXUMUYECKUH, MOJIEKYISIPHO-TC€HETUYECKUA.
CoBpeMeHHOE ONpeIelIeHUE T€HOTUIIA: TOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE
c nomompto III[P-ananuza. HacnenctBeHHble 3a0ojieBaHUsl 4elOBEKa: T'eHHbIE OoJie3HH, OO0JIE3HH C
HACJIEICTBEHHON MpEeApaclooKEHHOCTbIO, XpOMOCOMHbIe Oone3Hu. Comaruyeckue U TeHepaTUBHbBIC
myrauud. CtBoJioBble KieTKU. [IpuHIMIBI 310poBOro oOpas3a >KH3HH, AUArHOCTUKU, MPO(UIAKTUKUA U
JICYCHUs TeHETHYecKUx Oosie3Heill. MeaumKo-reHeTH4eckoe KOHCYJIbTHPOBaHME. 3HAYCHHE METUIIMHCKOM
TeHETUKH B MPEJOTBPAILICHNHU U ICYCHUN TeHETUYECKIX 3a00JIeBaHUN YellOBEKa.

JdemMoHcTpanum:

[Moptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBunos.

Tabmuuel u cxembl: «MOHOTHOPUAHOE CKpEIMBAaHUE M €r0 LIUTOr€HETHYeCKass OCHOBa», «3aKOH
paclierieHs! ¥ ero UTOTeHeTHYeCcKas OCHOBa», «3aKOH YMCTOThI raMeT», «/IurnOpuaHoe CKperuBaHue,
«l{uToNOrMUecKue OCHOBBI JAMTHOPHIHOTO CKpeluBaHusg», «Meiio3», «B3aumopeicTBue aieabHbIX
reHoB», «['eHeThuuecKkne KapThl pacTEeHUH, )KMBOTHBIX M 4elloBeKa», «['eHeTnka moja», «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CLEIJIEHHOTO C MOJIOM», «KapHOTUIIBI YelloBEKa U >KMBOTHBIX», «BuAbl M3MEHUUBOCTHY,
«MoudukanoHHas HM3MEHUYMBOCTH», «HacnemoBanue pesyc-gakrtopa», «['eHeTHKa TIpynm KpOBH»,
«MyTaloHHas U3MEHYUBOCTDY.

Ob6opynoBanue: MOJEIH-aNTUIMKALII «MoHorubpuIHOE CKpEIUBAHUEY, «HemnomnHoe
JOMHHUpPOBaHHE», «Jlurubpumanoe ckpemuBanue», «Ilepekpéct XpoMOCOM», MUKPOCKOTI M MHUKPOIIpenapar
«JIpozoduna» (Hopma, myTanuu (GOpMBI KPBUIBEB H OKPACKH Tela), repoapuii «I 0poxX MOCeBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHass pabora Ne 5. «l3yueHue pe3ynpTaToB MOHOTMOPHUIHOTO W JUTHOPHIHOTO
CKpELIMBaHUA y Ap030(UIIbl HAa TOTOBBIX MUKPOIIpEnapaTax».



JlabopatopHass pabora Ne 6. «M3yueHune MOAM(PUKALMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BApHUALMOHHOTO PAJIa U BAPUALMOHHOMN KPUBOM».

JIaGopatopHnas pabota Ne 7. «AHanu3 MmyTauuid y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocraBieHue U aHAJIM3 POJIOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpoLEcC. 3apoKIeHue cellieKnu 1 nomectukanus. Yuenue H. M. BaBunosa
0 IIEHTpax MPOUCXOKICHUS U MHOTOOOPa3Hst KyJAbTYPHBIX pacTeHuil. LIeHTpBI MPOUCXOXKIECHUS TOMAIIHUX
XKUBOTHBIX. COpT, NOpOJIa, LLITAMM.

CoBpemMeHHbIE METOBI CENEKIUU. MaccoBbIi M MHAUBUAYAIBHBIN OTOOPHI B CEJIEKIUU PACTEHUN U
KUBOTHBIX. OlleHKa 53KcTepbepa. bBIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUIMHI. Ywucras IUHUSL.
CkpemyBanue 4uCThIX JHMHUNA. ['ereposuc, wnm rubpuaHas cuna. HepoacTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas ruOpuam3anus W e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M TOJydeHHE
MOJIMIIIOUIOB. JIoCTHKEHMSI CENEKIIUN paCTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oOTpacib NPOWU3BOJACTBA. ['€HHas HHXEHepus. OTamnbl CO3JAHUS
pexomOunanTtHoit [IHK u Tpancrennsix opranusmoB. Kiietounass unkeHepus. KieTouHble KyJabTypBhl.
MUuKpoKIIOHaIBHOE Pa3MHOXKEHHUE pacTeHui. Kionuposanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHu3MOB. JKOJOrMueckue u stuyeckue mnpobdiembl. MO — reHetnuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoOHCTpanmu:

[Toptpetsr: H. Y. Basuios, 1. B. Muuypus, I'. JI. Kaprieuenko, M. @. I1BaHOB.

Tabmuipl 1 cxembl: kapTa «L{eHTpbl MPOUCXOKIEHHUS U MHOTOOOpasusi KyJIbTYPHBIX pacTEHUII»,
«[Topoapl moMamHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtmanéHHas THOPUIU3AIMIY,
«PaboTel akagemuka M. @. HMBanosa», «llomummongus», «OOLekTsl OmoTexHosiornu», <«Kierounsie
KyJIbTYphI ¥ KJIIOHUpOBaHUE», «KOHCTpyHpOBaHHE U TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOJOB M KOPHEIJIOJNOB JUKHUX (OpM M KyJIbTYPHBIX COPTOB DPACTEHUIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTMIKEGHHUS CEJIEKLMM pPACTeHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILMIO, IUIEMEHHYIO ()epMy, COPTOUCHBITATENbHBIM Y4acTOK, B TEIIMYHOE XO3SMCTBO,
a00paTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHS.

[IpennocelIkn BO3HMKHOBEHMSI 3BOJIIOLMOHHONM TEOPHUH. OBOJIOLHMOHHAS TEOPUS U €€ MECTO B
Onosoruu. BiusiHue 3BOIIOLMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYIHX HAYK.

CugzerensctBa sBosmonuu. IlaneoHTonorudeckue: MOCIENOBATEIBHOCTD IIOSBICHUS BUIOB B
[IAJICOHTOJIOTMYECKOI JieTonucH, nepexoansle popMbl. buoreorpaguyeckne: cxoacTBo U paziauuue GpayH u
(GJ10p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA U pas3auuust SMOPUOHOB  pa3HbIX BHUJOB  TO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHUYHBIE, PYIUMEHTapHbIE OpraHbl, AaTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJICTBEHHOCTH M OCHOBHBIX METa0OJMUECKUX
IIyTE€H y BCEX OPraHU3MOB.

OpomononHas teopus Y. [lapsuna. [Ipeanocsliku BOSHUKHOBEHMS AapBUHU3MA. [IBIOKYILME CUTIBI
3BOJIIOLMM BHUJOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHHE IIPU OrPAaHUYEHHOCTH PECYPCOB,
HeoTnpeieI€HHast U3MEHYMBOCTb, O0pb0a 3a CylecTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxposomtonus. [lomynsanus kak equHUIA BUAA U BOJIIOLUN.

JBwxyme cuibl  ((akTopsl) HBOJIONMM BHUIAOB B TMpupoae. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAs U3MEHUYMUBOCTD. [lonmynsinoHHbIe BOJIHBI U Apeild reHoB. M30msumsa u Murpanus.

EctecTBeHHbII 0TOOp — HanpaBistomui GakTop BoOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOIeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3Bostouuu. [Ipumepsl mnpucnocoOneHui y
Opranu3zMoB. ApoMop(o3bl U UAMOAAANI TAIIUH.

Bun u Bunoo6pazoBanue. Kputepuu Buga. OcHoBHBIE (GOpMBI BU000pa30BaHuUs: reorpapuieckoe,
9KOJIOTHYECKOE.

MakposBomtoris.  DopMel  3BoTrONMM:  (UIETHYECKas, JMBEPreHTHas, KOHBEPIeHTHasd,
napaensHas. HeoOpatumocTs 3BoONNN.

[IpoucxoxkneHne OT HECHENMAIU3UPOBAHHBIX IpeakoB. IIporpeccupyromas crenuanu3anys.
AnantuBHas paadaiusl.



JdemoHcTpaumnu:

[optpertsl: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'exkens, O.
Mirosnep, A. H. CeBepiios.

Tabmuuer u cxembl: «Pa3BuTme opraHmdeckoro Mupa Ha 3emie», «3apOoJbIIIU IO3BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «®Dopmbel O0ppObI 3a cymecTBoBaHue», «EctecTBeHHBIN 0TOOPY,
«MHnoroobpa3ue copToB pacteHuit», «MHoroodpasue mopoj >KMBOTHbIX», «[lomymsiuun», «MyTanroHHas
HU3MEHYHMBOCTB», «Apomopdoser», «Hanoamantanum», «OOmas aereHepanus», «JBWKYIIHE CHIIBI
sBomonnn», «Kapra-cxema Mapumpyra nyremectsuss Y. Japsuna», «bopb0a 3a cyliecTBOBaHHEY,
«[IpucnocoOsieHHOCTh ~ OpraHu3MoB»,  «[‘eorpaduueckoe  BHI000pa3oBaHHE»,  «IKOJOTUYECKOE
BHJI000Pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3jIMYHBIMM TUIIAMU OKPAcKH, HaO0Op IUIOJAOB U CEMSH,
Kosutekuust «I[Ipumepbl 3alUTHBIX NPUCHOCOOJIEHUIN Y MKUBOTHBIX», MOJAENb «OCHOBHbBIE HalpaBICHUS
HBOJIIOIUN», 00bEMHAst MO1eNb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KoJuieKuus «PopMbl COXPAaHHOCTH HMCKOTAEMBIX >KUBOTHBIX H
pacTteHuii», mojensb anmmkanus «Ilepekpéct xpomocom», BiakHble npenapaTtsl «Pa3BUTHE HacCEKOMOT0»,
«Pa3BuTHE NATYIIKUY», MEKpoTipenapaT «/Ipo3oduna» (Hopma, Mytaiuu GOpMbI KPbIIIbEB U OKPACKH TEIIa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHIO».

JlabopaTtopnast pabora Ne 2. «Onucanue MpUCIIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIBHOTO
XapakTepa.

Tema 2. Bo3HnKHOBeHHE ¥ pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHbI€e MpeACTaBICHUS O 3apOKJIECHUM KU3HU. HayduHble runore3bl BOSHUKHOBEHUS JKU3HHU Ha
3emiie: abroreHe3 U NaHcrnepMus. XUMHUECKask HBOJIONMS. AOMOTEeHHBI CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHMYECKUX. OKCIEpPUMEHTAIbHOE TMOJATBEPKJIECHUE XMMHUYECKOM sBomonuu. HauanbHble STanbl
ouonormueckoi sBomouuu. lwunoreza PHK-mmpa. @opmupoBanue MmemMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKIETKU. [lepBrie kneTkn n ux 3posonus. @opmMupoBaHue OCHOBHBIX TPYIIT KUBBIX
OpraHU3MOB.

Pa3BuTure xu3HM Ha 3emiie 1o 3paM M nepuonaM. Karapxei. Apxeiickas M MpOTEpO30MCKas 3PHI.
[Taneo3oiickass 3pa u €€ mepuoabl: KEMOPUHCKHM, OpJOBUKCKUH, CHUIYPUHCKHHA, JICBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa U €€ MepHoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MajJeoreHOBbI, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KIMMara W Te0JOrM4yeckux mnpoueccoB. (OCHOBHBIE 3Tambl  3BOJIIOLUHU
PacTUTENBLHOTO U KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd M KUBOTHBIX. llosiBlieHue, pacuBer u
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)x€Hue 3BOJIIOIUU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIbI
OpraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue NpeAcTaBiIeHUN O MPOMCXOKACHUHU
yernoBeka. MeToapl u3ydeHusi aHTponoreHe3a. CXOJICTBA W pa3iMyuMs 4YEJIOBEKA M KHUBOTHBIX.
CucremaTn4ecKoe MoJI0)KEHHUE YeI0BEKa.

JBuxymue cuibl (dakTopbl) aHTpororenesa. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIM
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPYAA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJAMM U BETBU HBOJIIOIMM YEJOBEKA: aBCTpaJoNUTEKH, YUenoBek ymenslii, Yenosek
NPAMOXOJALLINN, YelloBEK HeaHIepTalbCKu, YenoBek pa3ymMHbld. Haxoakyu MCKONIaeMbIX OCTATKOB, BPEMsI
CYIIECTBOBaHMsI, 00JIaCTh pacpOCTpaHeH!sl, 00bEM IrOJIOBHOIO MO3ra, 00pa3 KHU3HHU, OPYAus.

YenoBeueckne packl. OCHOBHblEe OOJbLIME pachl: €BpONEOUIHas (eBpasuiickas), Herpo-
aBCTpaJION/IHAs (PKBATOpHAJIbHAs), MOHTOJIONIHAS (a3MaTCKO-aMepHKaHCKast). UepThl MPUCTIOCOOIEHHOCTH
IIPEICTABUTENIEH UEIOBEYECKUX pac K YCIOBMSM CyllecTBOBaHMs. EMMHCTBO uenoBeueckux pac. Kputuka
pacusMa.

JdemoHncTpaumnu:

[Toptpersl: @. Penu, JI. Ilactep, A. M. Onapun, C. Mumiep, I'. FOpu, Y. {apBus.

Tabmuier u cxemsl: «Bo3nukHOBeHHEe CONHEYHON CHUCTEMBbI», «Pa3BUTHE OpPraHUYECKOTO MHUpa»,
«PactutenbHas kinetrka», <« KuBoTHas kineTtka», «lIpokapuormueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHu4eckoro Mupa», «CpaBHEHHME AaHATOMUYECKHUX YEepT CTPOCHHUS YEIOBEKa M YelOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJIOTHYECKUX HAaXOJOK TPEJKOB COBPEMEHHOIO YEIOBEKa»,
«/IpeBHelimue moau», «JpeBHue moan», «llepBrie cOBpeMeHHbIE TI0AN», «HeToBeUecKrue pachl».



Oo6opynoBanue: Myisku «[IporcxoxaeHue yenoBeka» (OFOCTBI aBCTPAJONUTEKA, MUTEKAHTPOTIA,
HeaHJepTallblla, KPOMaHBbOHIIA), CICNKA WU U300paKEeHUsS KAMEHHBIX OPYIUil MEpBOOBITHOTO YEIOBEKa
(kamMHU-"OTITIEpHI, pyOMia, ckpebia), TeoXpoHOJOruYeckas Tabmuia, KoueKuus «DopMbl COXPaHHOCTH
MCKOTIAEMBIX )KUBOTHBIX H PACTCHHI».

JlabopaTopHble U NPAKTH4YEeCKHE PadoThI:

[Mpaktnueckas pabora Ne 1. «l3ydeHHWe HUCKOMAEeMBbIX OCTATKOB pACTEHUH U IKUBOTHBIX B
KOJUICKLIUSIX».

DKkckypeusi  «DBOJIIOIUS  OPraHMYECKOro Mupa Ha 3emiie» (B ©CTECTBEHHO-HAYYHBIM WM
KpaeBeIYECKUI My3ei).

Tema 3. Opranu3msl U OKpY:KaoIAas cpeaa.

DKoJorusl Kak Hayka. 3aJayd M paslienbl 3KOJOTMU. MeTonbl 3KOJOTMYECKHX HCCIIEIOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenbl 0OuTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAs, BHYTPUOPTaHU3MEHHASI.

Oxosornueckue dakropsl. Kimaccudukanus 3xo1orudeckux (pakTopoB: abUoTHYECKHE, OMOTHUECKIE
Y aHTpomoreHHsble. [leficTBrue sKomornueckux (akTopoB HA OPraHU3MBI.

AOuoTtudeckue (GakToOphl: CBET, Temrmeparypa, BiaxkHOCTb. dortomepuomusm. I[lpucnocoOnenus
OpPraHU3MOB K JACUCTBUIO a0MOTHYECKUX (PakTOpoB. brosornueckne puTMel.

buotnueckue Qakropsl. Buasl OMOTHYECKMX B3aMMOJIEHCTBHIA: KOHKYPEHIUS, XHWITHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIW3M, HEWTpadu3M. 3HAUYCHHE OWOTHYECKHX  B3aWMMOJCHCTBHMA A
CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU TOMyssiui. OCHOBHBIE TMOKa3aTeMH TMOMYJSAINH: YHUCIECHHOCTD,
MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpAIUs. J(MHaMHKa YUCICHHOCTH TOMYJSIIIUM U €€
perymsius.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkens.

Tabmuupl u cxemsl: kapta «lIpupomnpie 30HBI 3emun», «Cpembl OOWTAHHS OpPraHU3MOBY,
«®otonepuoguzm», «l[lomynsaum», «3aKOHOMEPHOCTH POCTAa YHCIEHHOCTH MOMYJSIUN HHQYy30puu-
Typenbku», «[lumessie nemnm».

JlaGopaTopHble M IpaKTH4ecKue padoTbi:

JlaGopatopnas pabota Ne 3. «Mopdonorudeckne OCOOCHHOCTH PACTCHHH M3 pPa3HBIX MECT
oOUTaHUs».

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEyCa».

[TpakTuueckas padota Ne 2. «IToac4ET MIOTHOCTH MOMYJISAIUA pa3HBIX BUIOB PACTCHHIA».

Tema 4. Cool0mecTBa U 3K0JIOTHYECKHE CHCTEMBI.

CooOmiectBo opranu3mMoB — OuoueHno3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (rnuiieBas). Buabi-noMmuaanTel. CBsi3u B OHOIICHO3E.

DOkonorudeckne cuctembl  (dkocuctemsbl). llonatue 006 »9kocuctemMe U OUOTEOIEHO3E.
OyYHKIMOHAIBHBIE KOMIOHEHThl SKOCUCTEMbI: MPOIYIEHTBI, KOHCYMEHTBI, penyleHThl. Kpyroopot
BEIIECTB U MOTOK PHEPTHUU B 3KocucTeMe. Tpodudeckue (MUIIEBbIe) YPOBHU dKOCUCTEMBI. [IuieBsie menu
u cetd. OCHOBHBIE IIOKa3aTedl O3KOCHUCTEMBI: OuoMacca, MPOIYKIHs. OKOJOTMYECKUE MUPAMUIBI:
MPOJYKIIMH, YUCICHHOCTH, Ouomacchl. CBOWMCTBAa 9KOCHUCTEM: YCTONYMBOCTH, CAMOPETYISALUSA, Pa3BUTHE.
Cyxkueccus.

[IpuponHble  3KOCHUCTEMBI. DKOCHUCTEMBI 03€p W  peK. ODKOCHCTEMa XBOWHOIO  WIU
ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YpOOIKOCUCTeMBl.  buosoruyeckoe
X035IIICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak dakrop ycToWuuBocTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

VYuenne B. U. Bepnaackoro o Oumocdepe. I'panursl, coctaB u crpykTypa Ouocdepsl. Kupoe
BeliectBO M ero ¢yHkuuu. OcoOGeHHOCTH Ouocdepbl Kak TriI00ambHONH HSKOCHCTEMBI. JlMHaMHUYecKoe
paBHOBecue 1 oOpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BemecTB U OMOT€OXUMHUYECKHE IUKIIBI AJIEMEHTOB (yryiepona, a3ora). 30HaIbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBO B Ouocdepe 3eMan. AHTpOINOreHHbIe U3MeHeHUss B Ouocdepe. [nmoGanbHbie
AKOJIOTHYECKUE TTPOOIIEMBI.



CocymecTBoBaHne mpupoabl U yenoBeuecTBa. CoxpaHeHue OmopazHOOOpasWsi Kak OCHOBA
ycroiunBoctd  Onocdepsl. OCHOBa palMOHAIBHOTO YIPABIECHUS NPUPOIHBIMH pecypcaMH M HX
ucnojb3oBanue. JlocTmwkeHns OMOJIOTHM U OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer u  cxemsl: «[lumeBsie nenu», «buoreHo3: cocraB u crpykrypa», «llpuponHbie
coobuiectBa», «llemu muraHus», «IKoJoruueckas mnupamuia», «buocdepa m yemomex», «IkKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «OJKOCHCTeMa XBOMHOro jeca», «buoieHo3 BogoéMa», «ArpoieHos3»,
«[IpuMepHbIE aHTPONIOTEHHBIE BO3JCHCTBUS HA MPUPOAY», «BakHEWIlIne NCTOUHUKY 3arpsi3HEHUS BO3yXa
U IPYHTOBBIX BOJ», «IloyBa — BaxkHelIIas cocTaBisromas Ouocdepbr», «PakTopsl Aerpajaluuu M0YB»,
«[TapaukoBeii dPdexT», «DakTopbl PaTUOAKTUBHOTO 3arps3HEHUs Ouocdepbr», «OOmas CTpyKTypa
ounocdeprr», «PacmpocTpaneHue >Xu3Hu B Ouocdepe», «O30HOBBIA 3KkpaH Onochepsr», «KpyroBopoT
yriepoja B ouochepe», «KpyroBopot azora B mpupoie».

ObopynoBanue: Mojenb-anmumkanus «TunuyHble OWOLIEHO3bI», Tepbapuil  «PacTuTenbHbIe
cooOrmecTBa», Koyuiekiuu «buoreHo3», «BpeauTenn BaKHEUIINX CEIHCKOXO3SHCTBEHHBIX KYJIbTYpPY»,
repbapuy U KOJUIEKIIMM PACTEHUH U JKMBOTHBIX, MPHHA/UIEKAIIME K PA3HBIM 3KOJIOTMYECKUM TIpyIaMm
onHoro Buja, Kpacnas kuura Poccuiickoii ®@enepannu, n300pakeHHs OXpaHSAEMbIX BUAOB PAaCTEHHH M
KUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110 BUOJIOTUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OEPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBawoTcs TpeOOBaHMS K pe3ylbTaTaM OCBOEHHS 00ydaroluMuUcs
MPOrpaMM CpesiHero oOmiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AMUHOCTHBIX PE3yabTaTOB OCBOEHMS IpeaMeTa «bHoJIoTHsS» BBIJIENEHbI CIEAYIOIINe
COCTaBJISIOILIME: OCO3HAHUE OOYYaIOUUMUCS POCCHUMCKOM TpakJIaHCKONW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEAEICHNIO, HAIMYMe MOTHBALMU K OOy4eHHIO OMOJIOTHH,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXJICHMH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IEHHOCTEH WU
UCTOPHUYECKUX TPAAULUN pa3BUTUS OMOJOTMUYECKOrO 3HAHMSI, TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroIuxcs
PYKOBOJICTBOBATbCSI B CBOECH NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMH, IPUCYIIUMHU CUCTEME
OMOJIOTUYECKOT0 00pa30BaHUsl, HAIMYHE HKOJOTMYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh LENIU U
CTPOUTbH KU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NpeaMeTra «buosorus» QOCTHraroTcs B €JUHCTBE Y4e€OHOH M
BOCIIUTATEJIbHON AEATEIBHOCTH B COOTBETCTBUU C TPAJULUUOHHBIMH POCCUHCKHMH COLUOKYJIBTYPHBIMH,
HCTOPHUYECKUMHU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMU U HOpMaMHU
MOBEJICHUsI M CHOCOOCTBYIOT IpoOlieccaM CaMOIIO3HAHMSA, CaMOBOCIMTAHMS U CaMOpPa3BUTHUSA, PA3BUTHS
BHYTPEHHEH MO3ULUU JUYHOCTH, NMATPUOTU3MA, YBAXKCHUS K 3aKOHY U IPABONOPSAKY, YEIOBEKY Tpyda U
CTaplieMy IOKOJEHHIO, B3aUMHOIO YBaXKEHHs, OEpeXHOr0 OTHOLICHHUA K KyJIbTYpHOMY HAcIEAUI0 U
TpaJuLUsAM MHOTOHAIlMOHAIBbHOTO Hapoaa Poccuiickoit @enepanuu, IpUpoAe U OKPYKAOLIEH Cpele.

JIMYyHOCTHBIE pE3yJabTaTbl OCBOCHHSA y4deOHOro mnpeaMera «buonorus» IOJKHBI OTpaXkaTb
TOTOBHOCTb M CHOCOOHOCTh OOYyYarolUXCsl pPyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH mo3uLueit
JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALMI, TO3UTUBHBIX BHYTPEHHUX YOEXKAECHUH, COOTBETCTBYIOLINX
TPAJULIMOHHBIM I[IEHHOCTSIM POCCHUICKOrO OOIecTBa, pACUIMPEHHE >KU3HEHHOI'O OIbITa M  OIbITa
JESTEILHOCTH B IPOLIECCE PEalM3allid OCHOBHBIX HAINPABICHUM BOCIMTATEIBHOM JEATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpask1aHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIMM OOy4aromerocs Kak aKTUBHOIO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTo O0IECTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBa)KEHUE 3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTbh K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPH CO3/1aHUM Y4EOHBIX MPOEKTOB, PELICHUH
y4eOHBIX M MMO3HABATEIbHBIX 337124, BHIOJIHEHUH OMOJOTMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OMPEEIATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMN XKU3HU
1 OOBSACHATH €€,

YMEHHUE YYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOIO B3aUMOJICHUCTBUS JHO/IEH
C pa3HbIMHU YOEXKJICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COLIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX, T03HABATEIBHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAXKHUTEIHHOIO OTHOIIEHNS K MHEHHIO OIIIIOHEHTOB MPH 00CYKJICHUN CHIOPHBIX
BOIIPOCOB OHMOJIOTHYECKOTO COJICPIKAHMS;



TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKON WIACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapO/ly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHOM, TOpAOCTH 3a CBOM Kpal, cBOK PoauHy, CBOH S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIECAUIO U TAaMATHUKAM MPUPOJIbI, JOCTXKEeHUsIM Poccun
B HAayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHHMCKHX YYEHBIX B CTAHOBJICHHEC W pa3BUTHE OWOJIOTHH,
MMOHUMAaHMs 3HAYCHHUS OMOJIOTWM B TMO3HAHMHM 3aKOHOB TPHUPOBI, B >KM3HU YEJIOBEKAa M COBPEMEHHOIO
00IIIeCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY’KeHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC pEIICHUS, OPUEHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POIUTENSIM, CO3JIaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KM3HU B COOTBETCTBUU € TPaAUIMAMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIFOYAsi ICTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUECTRA,
CropTa, Tpy/aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3JACHCTBUS )KUBOM MPUPOJIBI U €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH KadecTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢uznyeckoro BoCHUTAHHS, (POPMUPOBAHMS KYJIbTYPbI 310POBbS H SMOIMOHAJIBLHOIO
0J1aronmoJryyms:

MOHUMAaHWE W peaju3alus 37J0pOBOTO W 0Oe30macHoro oOpasza JKH3HU (3I0pOBOE TUTAHUE,
coOroieHre TUTMEHUYECKUX MPaBUI U HOPM, cOATaHCUPOBAHHBIN PEXUM 3aHATHIA U OTIbIXA, peryispHas
(u3uvecKass aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHSI K COOCTBEHHOMY
(buznyecKoMy U ICUXUYECKOMY 37J0POBBIO;

MMOHMMAaHHE LIEHHOCTH NpPaBUJ WHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO O€30I11aCHOrO TOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHWE TOCEACTBUNA U HENPUATHUS BPEIHBIX NMPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM U COLMAJIBbHOM HANpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO I€ATE€IbHOCTD;

MHTEpPEC K pa3nuyHbIM cepam mpodeccuoHaNbHON e TEIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynyiieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUN BCEH YKU3HU;

7) 3K0JIOTHYECKOr0 BOCIUTAHHUS:

AKOJIOTHYECKHU IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY JKU3HH Ha 3emiie, OCHOBE €€
CYILECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS IKOJIOTUYECKOHN KYIbTYpPhI: MPUOOPETEHUE OMBITA MJIAHUPOBAHHUS TIOCTYIKOB U
OLIEHKH UX BO3MOXHBIX TTOCJIEICTBUIA JIs1 OKPYXKAIOIIEH Cpebl;

OCO3HaHHE TTI00aIHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTel UX pelIeHHUS,

CIIOCOOHOCTh HCIIOJIB30BaTh NpPHOOpETaeMble MPU H3YyYCHHH OWOJIOTMW 3HAHHS W YMEHUS TMpHU
penieHnn npo0IeM, CBSI3aHHBIX C PallMOHAIBHBIM PUPOIOTIONH30BAHUEM (COOII0IEHUE TIPABHU TIOBEICHUS
B MPUPOJIC, HAINPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB, JKOCHUCTEM,
ouochepsi);

aKTUBHOE HENpUITHE NACWCTBUM, MPUHOCALIMX BpPEIl OKPYXKAIOIIEW NPUPOAHOU cpele, yMEHue
MPOTHO3UPOBATh HEONATOMPHITHBIE JKOJOTUYECKHE TOCIEACTBUS TMPEANPUHUMAEMBIX JEHCTBUI U
MpeA0TBPAILATh UX;



HaJIMYUE€ Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYyIbTYpBI, OIBITA JESATEIBHOCTH
9KOJIOTMYECKOI HaIIPaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU B IIO3HABATEJIbHOM, KOMMYHUKAaTHBHOMN
U COLMAJIBHOM IPAKTHUKE, TOTOBHOCTM K YYacCTHIO B IPAKTHYECKOW JACATEIBHOCTH 3KOJIOIMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MPAKTUKHU, OCHOBAaHHOTO Ha JMAJIOTe KyJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MeCTa B MOJUKYIbTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOW KYIbTYPhl KaK CPEACTBA B3aUMOJCHCTBUS MEXAY
JIIOJIbMU U TTO3HAHUS MUPA;

MOHMMaHue creunduky OHOJIOTMM KAaK HayKd, OCO3HaHus €€ poiau B (HOPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBILUIEHHUS, CO3/JaHUH LIEIOCTHOTO IPEICTABIECHUS 00 OKpYXKaIOLIEM MUPE KakK O
€IMHCTBE IMPHUPOJbI, YeJIOBEKa M OOILIECTBA, B IMO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEM U pELIEHUU
po0sieM CoOXpaHeHUsI PUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJOTMM U COBPEMEHHOM IUBMIM3ALUM: 00ECIeueHUss HOBOTO
YPOBHS pa3BUTHS MEIULMHBI, CO3JAHNUE MEPCIEKTUBHBIX OMOTEXHOJOIH, CIIOCOOHBIX pelIaTh PECypCHbIE
npoOieMbl pa3BUTHUSL YEJIOBEUYECTBA, MOUCKA MYTEH BbIXOJAa M3 TJI00ATbHBIX IKOJIOTUYECKUX MPOOIEM HU
obecrnievyeHus nepexoaa K yCTOMYMBOMY Pa3BUTHUIO, PallMOHAIIBHOMY MCII0Ib30BaHUIO IPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUHU OMOJIOTMUECKUX 3HAHUN B LIEJISAX MOBBIIICHUS O0IIeH KyIbTYypHl,
€CTECTBEHHO-HAYyYHON I'PpaMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKIIMOHAIBHON IpaMOTHOCTH 00yJaroIuxcs,
dhopmMupyeMoit Ipu U3y4eHUH ONOJIOTHH;

MMOHUMAaHHE CYIIIHOCTH METOJIOB MO3HAHUS, UCMHOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIO0JIb30BaTh IOJIydaeMble 3HaHUS JUIsl aHalnu3a M OOBSICHEHHs SBJICHHM OKpYXKaoLero Mupa u
MPOUCXOJAIINX B HEM H3MEHEHUH, yMEHME JejaTb OOOCHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAayUHBIX
(aKTOB U UMEIOLIUXCS IaHHBIX C II€JIbI0 MOTYYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIPHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHMS Ul pelleHHs MpoliieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTM HAy4YHOH [EeATENbHOCTH, TOTOBHOCTb OCYHIECTBISATh IPOEKTHYO U
HCCIIEI0BATENILCKYIO JESTEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpPa30BaHUIO, K AKTUBHOMY
MIOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMU IIOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeaqMeTHble pe3ysbTaTbl OCBOCHUS yU4e€OHOIo npenMmera «buosorus» BKIIOYAIOT: 3HAYMMBbIE
s (OPMUPOBaHMS ~ MHUPOBO33pEHUs  OOyJaroIUXCsd — MEXIUCHMIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOI1eHayYHble MOHATHUS, OTPAKAIOIIME LEJIOCTHOCTb HAy4YHOM KapTUHBI MHpa U cHelU(UKYy METOJO0B
MIO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPIUs, SBJICHHE, IPOLIECC, CUCTEMA,
Hay4HbI (hakT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCieloBaHUE, HaOIro/eHHe,
U3MEpEeHHe, OJKCIEpUMEHT M JPYIMX), YHHUBEpcalbHble YydeOHble JeicTBUSA  (I1O3HABATENIbHBIE,
KOMMYHHUKaTUBHbIC, PETyIsATHUBHbIE), oOecnieunBaromue GopMupoBaHne GyHKIHMOHAIBHON IPAMOTHOCTH U
COLIMAIIBHOM KOMIIETEHIIMH OOYYaroUIMXCs, CIIOCOOHOCTh OOy4arolMXCs HCMOJIb30BATh OCBOCHHBIE
MEXJUCHMIJIMHAPHBIE, MHPOBO33pEHYECKWE 3HAHMA U  YHHUBEpCaJbHble YydeOHbIE JeHCTBUSA B
[103HABATEIbHOM U COLMAILHON IIPAKTUKE.

MertanpeqMeTHble pe3yabTaTbl OCBOEHUS MPOTPaMMBbl CPEIHEro oOILero oOpa30BaHUS JOJKHBI
OTpaxkarb:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IEHCTBHS:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh MPHU OCBOEHUM 3HAHMNH NPUEMBI JIOTMUYECKOIO MBINUICHUs (aHaiu3a, CUHTE3a,
CpaBHEHMs, KiIacCU(pUKaUU, 0000IIeHNs), PaCKPbIBaTh CMBICT OHMOJIOTUYECKUX MOHSATHH (BBLACTATH MX
XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHM MTOHATHAMM);

ONPEIEIATh LENU JEATEIBHOCTH, 3ajaBasl NapaMmMeTpbl U KPUTEPUU HMX JOCTHKEHHS, COOTHOCHUTH
PE3yIBTaThl JEATEIBHOCTH C IOCTABJIEHHBIMHU LIESMY;

UCIOJIb30BATh OUOJIOTHUECKUE TOHATHS JJ1s1 00bICHEHHs (PAKTOB U SABJICHUN )KUBOM MTPUPOIBI;

CTPOMUTH JIOTUYECKHUE paACCY)KICHUs (MHIYKTUBHBIC, JEIyKTHBHbIE, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBAEMBIX SBICHHSX, (OPMYIUPOBATH BBIBOJBI H
3aKJIIOUEHUS;



MPUMEHSATh CXeMHO-MO/ICNIbHBIE CPEACTBA ISl PEICTABICHHS CYILIECTBEHHBIX CBS3€H U OTHOIICHHNA
B M3Y4aeMBbIX OMOJIOTHYECKUX O0BEKTaX, a TAK)KE MPOTHUBOPEUYHMI pa3HOTO POJIA, BHISBICHHBIX B Pa3IMYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH pELICHUS NPOOJEeMBI € Y4ETOM aHaM3a WMEIOIIMXCS MAaTepHUalbHBIX U
HEMaTepPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJSIM, OLICHUBATH
PUCKH TTOCIIEACTBUH IEATEILHOCTH;

KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHUSX pEaIbHOTO, BUPTYaTIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHSI:

BJIQJIETh HAaBBIKAMHM  Yy4eOHO-HMCCIENOBATEIbCKOW H  TMPOEKTHOW JEATEIEHOCTH, HAaBBIKAMHU
paspemieHus mpoosieM, CroCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEIBHOMY TOHMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METOIOB MIO3HAHUS;

WCTIOJIH30BATh PA3JIMYHbIE BHIIBI IESTEIFHOCTH 110 TIOJTYYEHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIHH,
npeoOpa3oBaHNI0 U TIPUMEHEHHIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE IPH CO3JAaHUU YYEOHBIX W
COIIMAIBHBIX TMPOEKTOB;

dbopMuUpOBaTh HAYYHBI THIl MBIIUICHHUS, BJIAAETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMH
MOHATUSIMH B METOJIAMU;

CTaBHTh U (POPMYIUPOBATH COOCTBEHHBIC 3314l B 00pPA30BATEIBHON NEATETHHOCTH W KHU3HEHHBIX
CUTYalHUsX;

BBISIBJIATh TIPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyalIM3WpPOBATh 3aJady, BBIIBUTATh THUTOTE3y €€
peleHus, HaXOIUTh apTyMEHTHl JUIS JIOKa3aTelIbCTBA CBOWX YTBEPXKICHHI, 3aJaBaTh IapaMeTpbl M
KPUTEPHUH PEIICHHS;

aHAJTM3UPOBATh IOJYYCHHBIE B XOJI€ PEUICHHS 3aJaddl pPe3yNbTaThl, KPUTUYECKH OIICHWBATh HX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

71aBaTh OIICHKY HOBBIM CHTYAIHsIM, OLICHUBATh NPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIAITh  IICJICHANPABICHHBI IOWCK MEpPeHOca CPEACTB MW CIIOCOOOB  JEHCTBUS B
npoheCcCHOHANBHYIO CPEY;

YMETh NTEPEHOCUTD 3HAHMUS B ITO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEIBHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTeii;

BBIJIBUTATh HOBBIC HJCH, NPEUIaraTh OPUTHHAIBHBIC TOAXOABI M PEUICHUS, CTaBUTh MPOOIEMBI U
3a7a4H, JOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHMSL.

3) pabora ¢ uHpopMaIHeii:

OPHEHTHPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX HH(OpManu (TEKCTe Y4eOHOro mocoOws, HaydHO-
HOMYJSPHOI JMTEpaType, OMOJOTUYECKUX CIOBApsAX M CHPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax DaHHBIX, B
Wurtepuere), aHanu3upoBaTh WHQPOPMAIMIO PAa3IUYHBIX BHJIOB MU (HOPM TPEICTABICHUS, KPUTUIECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HETIPOTUBOPEUUBOCTb;

(bOopMyIHpOBATH 3aMIPOCHl U MPUMEHSTH Pa3IMYHbIE METO/bI PH MOUCKE U 0TOOpE OMOJIOrHYEeCKOM
uH(pOpMaIY, HeOOXO MO IS BBITIOJIHEHUS YUeOHBIX 33]1a4;

npuoOpeTaTh  OMBIT ~ HCHOJB30BaHMS  MH(POPMAIMOHHO-KOMMYHHUKAaTHBHBIX  TEXHOJOTHUH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTUMAIBHYIO (HOpMY IpEICTaBICHUS OHOJOTHYECKOH HH(POPMAIHH
(cxembl, rpauky, AUarpamMmsbl, TaOJIHUIbI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAY4YHbII SA3bIK B KaueCTBE CPEJCTBA MpHU paboTe ¢ Omojoruyeckoi MHpopMmarmei:
IPUMEHATh XUMHUYECKUE, (PU3MUYECKHEe M MaTeMaTH4eCKue 3HAKM U CHUMBOJBI, (opMyIbl, abOpeBHarypy,
HOMEHKJIaTypy, UCIOJIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMM PACHO3HABAHUS M 3aIlUTHl MHMOpMAIMM, HH(GOPMAIMOHHONH O0e30MacHOCTH
JMYHOCTH.

OsiaieHne YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMH /I CTBUSIMM:

1) obmenne:

OCYIIECTBISATh KOMMYHHMKAllUM BO BceX cepax >XKU3HU, aKTMBHO Yy4acTBOBaTh B JMAJOre HIU
JTMCKYCCUM IO CYIIECTBY OOCyXJaeMoil TeMbl (YMEHHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIJIHO BBITIOJHEHHS MpeAaaracMoi 3ajaud, yYUThIBaTb MHTEPECHl U COTJIACOBAHHOCTH IO3UIIMIA
JPYruX y4aCTHUKOB JUAJIOTa WU AUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOIEHHs, MMOHMMAaTh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
NPENOChUIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CHUTYyalldil, YMETb CMAT4aTh KOH(QIMKTBI M BECTH
IIEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOaMU OOIICHHS W B3aMMOACUCTBHUS, MOHMUMATh HAaMEPEHUsS APYrHX
JIO/IeH, TPOSIBJIATh YBRKUTEIBHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOW (opme (GopMyaupoBaTh
CBOM BO3PaXKECHMUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHUS C UCNOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MOHUMATh M HCIIOJIb30BATh NMPEHMYIECTBA KOMAHAHONH M MHIMBUAYAJIbHOW pabOTHI MPH PEUICHUN
OMOJIOTUYECKON  MpOOJIeMBbl, OOOCHOBHIBATH  HEOOXOIUMOCTh  TNPUMEHEHHS  TPYNIoOBBIX  (opm
B3aUMO/ICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHA C Y4ETOM OOIIMX MHTEPECOB H
BO3MOYHOCTEHN Ka)/10TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOU AESITEIbHOCTH, OPraHU30BbIBATh M KOOPIAMHUPOBATH ACUCTBUS IO €€
JOCTHKEHHIO: COCTABIISITh IUIaH JIEUCTBUM, pacipeaessTh poJid C yYETOM MHEHHUH y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBATh Kaye€CTBO CBOEr0 BKJIAJa M KaXKJOr0 yJaCTHMKAa KOMaHIbl B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSM;

mpe/ularaTh HOBBIE TIPOEKTHI, OIICHWBATh WICH C TO3UIMA HOBH3HBI, OPHTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISTh MO3UTHBHOE CTPAaTErMUECKOE€ IOBEJCHHE B pPa3IMYHbIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATUBHBIM.

OgJiaieHne YHUBEPCAJIbHBIMYU PeryJsTHBHBIMH el CTBHAMU:

1) camoopraHu3anusi:

WCTOJH30BaTh OMOJIOTUYECKNE 3HAHWS JUIS BBISIBICHHUS TPOOJIEM M WX PEHICHHS B KU3HCHHBIX H
Y4eOHBIX CUTYaIUSX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHUI 1I€JI€BbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JICHCTBUAX
Y TIOCTYNKaX IO OTHOILIEHUIO K JKUBOW IPUPOJE, CBOEMY 3[J0POBBIO U 3[J0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh NO3HABATEIbHYIO IEATEIBHOCTD, BBISABIATH MPOOJIEMBl, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a7]aul B 00Pa30BATEIILHON JESITENbHOCTH U JKU3HEHHBIX CUTYALIUsAX;

CaAMOCTOSITEJIBHO COCTaBIATh IUIAH peIIeHuss NpoOieMbl C Y4ETOM MMEIOUIMXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN];

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh ()OPMHUPOBAHUIO U MPOSIBICHUIO LIMPOKON APYIUIMH B Pa3HBIX OOJIACTSIX 3HAHWM,
IIOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yabTaTOB LETAM;

BJIQJIeTh HABBIKAMH I103HABaTEJIbHOM pe(dIeKCHMHM Kak OCO3HAHMS COBEpIIAEMbIX JEHCTBUH U
MBICIIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUH, UCIOIB30BATh MPUEMBI pedIeKCUN IS OLIEHKU
CHUTYalllH, BBIOOpa BEPHOTO pEILICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHHUS TI0 UX CHUKEHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTATOB JESITEIbHOCTH;

3) npunsiTHE CeOsl M APYIUX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apI'YMEHTHI IpYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYrHX Ha OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJIMETHBIE PE3YJIbTATbBI

[IpenmetHble pe3yabTaThl ocBoeHus mporpammbl COO no 6nosoruu Ha 6a30BOM YpOBHE BKIIHOYAIOT
cnienupuUeckue sl yueOHOTO mpeaMeTa «bHoJoTHs» HaydyHbIe 3HAHUSI, YMEHHS U CIIOCOOBI JCHCTBUI MO
OCBOEHMIO, MHTEpIIpPETali U NpeoOpa3oBaHUIO 3HAHUM, BHJbI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HAaHUS W NPUMEHEHHUIO 3HAHUH B Pa3IMUHBIX yYeOHBIX CHUTYalMsIX, a TaKKe B pealIbHbIX KHU3HEHHBIX



CUTYyallUsiX, CBA3AHHBIX C Oumoisorueil. B mporpamme mpeaMeTHbIe pe3yabTaThl MPEACTaBJICHBI MO rojgam
oOyueHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS y4deOHOTO mpeamera «buonorus» 6 10 Knacce NOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIHM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O
BKJIaJIE POCCHUCKHX M 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (YHKIIHOHATHHOU
IrPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBaTh COAEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHITHUI: )KU3Hb, KJIETKA, OPIraHU3M,
MeTabomu3M (0OOMEH BEIIECTB W IPEBpAIleHHE OJHEPruu), TOMeocTa3 (CaMOpETyisilus), ypOBHEBas
OpraHM3aius KUBbIX CHCTEM, CAMOBOCIPOMU3BEJEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTb, U3MEHUYHUBOCTD,
POCT U pa3BUTHE;

YMEHHE M3jaratb OMOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHasl, MyTallMOHHAsA, LIEHTPaJIbHas
JorMa MOJeKyasipHoi Ouonorum), 3akoHsl (I'. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
LEHTPax MHOT000pa3usi U MPOUCXO0KJIeHUs KylnbTypHbIX pacteHuit H. V. BaBunosa), onpenenars rpaHUiibl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIAJETh METOJaMH HAay4yHOTo MO3HAHWS B OWOJIOTMU: HAOIIOJAEHHME U ONMHCAHMUE >KHUBBIX
CHCTEM, IPOILIECCOB U SBJIECHUI, OpraHu3alys 1 MpoBeleHue OHMOJIOrHYECKOr0 KCIIEPUMEHTA, BbIIBUKEHUE
TUIOTE3bl, BBISBJICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMH BEJIWYMHAMM, OOBSICHEHHE IOJIyYE€HHBIX
pe3yNbTaTOB, HUCIHOJb30BAaHHBIX HAYYHBIX MOHSTUN, TEOPUH W 3aKOHOB, YMEHHE JIeNaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNIATH CYIIECTBEHHBbIE MPU3HAKM BHUPYCOB, KJIETOK MPOKAPUOT U 3SYKApHUoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH MPOLECCOB: OOMEHa BEUIECTB H
MIPEBPALIEHUS SHEPTUU B KJIETKE, (POTOCHHTE3a, MIIACTUYECKOTO U YHEPIeTUYeCKOro oOMeHa, XeMOCHHTE3a,
MHTO3a, MEH03a, OIJIOJOTBOPEHHU S, PAa3MHOKEHHUS, MHAWBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yYMEHHE MPUMEHATH MOJIY4YEeHHbIE 3HaHUA JUIsl OOBSICHEHUSI OMOJIOTUYECKUX MPOIIECCOB U SIBICHUH,
JUI TIPUHSTHS MPAKTUYECKUX PEUICHU B MOBCEAHEBHOW >KM3HHM C IENbi0 oOecriedyeHus: 0e30MacHOCTU
CBOETO 3/J0pPOBbS U 3I0POBbsl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUSI HOPM T'pPaMOTHOTO TIOBEIEHUS B
OKpYXalollel MPUPOIHOHN cpene, MOHMMaHue HEOOXOIMMOCTH HMCTIOIb30BaHMS JTOCTHKEHUN COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOT U ISl pallMOHATILHOTO TPUPOI0TIOIH30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble T€HETUYECKUE 3a/adyll Ha MOHO- M AUTHOPUIHOE CKpellMBaHUE,
CIICTVIEHHOE HAaclIeJJOBaHHe, COCTAaBJSATh CXEMbl MOHOTHOPHIHOTO CKpELIMBaHUs il TMpelcKa3aHus
HACJIeOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTUYecKhe paboThl, cOOM0aaTh MpaBUia Ipu padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO OHOJIOTHUECKOTO COJACPIKAHUS,
BKJIIOUAIOLIYIO TICEBIOHAYYHbBIC 3HAHUS M3 PA3IMYHBIX HUCTOYHHKOB (CpelCcTBa MaccoBOi MH(OpManuu,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl), ITUYECKUE AaCHEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOIIOTHUH,
MeHINHE, OMOTEXHOIOTHH;

YMEHHE CO37aBaThb COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS, 00001as OHOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» 6 11 Knacce NOMKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJHM OMOJIOTMU B CUCTEME HAyYHOI'O 3HAHMsI €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAY4YHOI KapTHHBI MUpa U HAYYHOTO MUPOBO33pPEHHUS, O
BKJIQJIE POCCUHCKUX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (QYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHMsI )KU3HEHHBIX 33/]ad4;

YMEHHUE pPACKpbIBATh COJEp)KaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHI: BUJ, NOMYJIALUS,
reHO(OH[I, SBOJIIOLMS, JABWXKYIIHE CWIbl ((HakTopbl) HBOIIOLMH, HPUCHOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, IKOJOTHUYECKUE (AKTOPbI, SKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, LENU
MUTaHUs, SKOJOTUYeCKas MupaMua, ObuoreoneHos, buocdepa;

yMEHHUE H3JIaratb OWoOJIOTHYEeCKHe Teopuu (dBororMoHHas Teopus Y. [lapBuHa, CHHTETHYECKas
TEOpHsl 3BOJIIOLIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoiplimieBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBlieHuil u myteit sBomonnu A. H. CeBeproBa, yuenust o 6uocepe B. 1. Bepnaackoro),
ONPEAEIATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHUE BJaJeTh METOJaMU HAay4HOTO IMO3HAHWA B OMOJIOTMHU: HAOJIIOJEHUE W ONMCAHUE >KUBBIX
CHCTEM, IIPOIIECCOB U SIBJICHUN, OpPraHu3alisl U MPOBEICHUE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABHKCHHE



TUIIOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXIy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX
pe3ybTaTOB, MCIOJB30BAHHBIX HAYYHBIX IOHATUH, TEOpPUH W 3aKOHOB, YMEHHE [eNlaTh BBIBOJABI Ha
OCHOBAHUU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBCHHBIC IPHU3HAKH CTPOCHUS OHOJIOTUYECKUX OOBEKTOB: BHJIOB,
MOMYJSAIMA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLICHTOB, OHMOTEOLIEHO30B M OSKOCHCTEM, OCOOCHHOCTH
MIPOIIECCOB: HACJIC/ICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JCHCTBHS YKOJIOTHYECKUX (DAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEUIECTB
M TOTOKAa DHEPIHMH B OKOCHUCTEMAaxX, AHTPOMOTCHHBIX H3MEHEHHH B HKOCHCTEMax CBOEW MECTHOCTH,
KPYroBOpOTa BEIIECTB M OMOT€OXUMUYECKHUX LIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOJTyuYeHHBIE 3HAHUS Uil OOBSICHEHUSI OMOJOTMYECKHX MPOIIECCOB U SIBICHUMA,
IUIS. TIPUHATHS TPAKTUYECKUX PEUICHWH B TOBCEIHEBHOW JKM3HU C IENbI0 OOecredeHus: 0e30MmacHOCTH
CBOETO 3J0POBBS M 3I0POBbS OKPYXKAIOUIMX JIIOJCH, COONIOJCHHS HOPM TPAMOTHOTO IIOBEICHHUS B
OKpYIKAroIlel MPUPOIAHOH cpejie, MOHUMaHUe HEOOXOIUMOCTH HCIIONb30BAaHUS JOCTHKEHHIA COBPEMEHHON
OMOJIOTHH /TSl PAIIMOHAIIFHOTO TIPUPO/IOTIONB30BaHUS;

YMEHHE pelIaTh 3JeMEHTapHbIe OMOJIOTUYECKHE 3a/1a4M, COCTABIATH CXEMBI TEPEHOCA BEIIECTB H
SHEPruM B 3KOocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH JaOOpaTopHble U MpaKkTUYecKue padoThl, cCOONI0ATh MpaBMia MpH padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W MHTEPIPETHPOBATH HH(OOPMAIHIO OHOJIOTUIECKOTO COICPIKaAHMS,
BKITIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3lIMYHBIX HCTOYHHKOB (CpEICTBa MAaccoBOW WHdopMarmm,
HAYYHO-TIOMYJISIPHBIE MaTepHAITbI), PACCMATPUBATh III00ATBHBIE SKOJIOTHYECKHE MTPOOIIEMBbI COBPEMEHHOCTH,
(hopMHpOBATH MO0 OTHOLLIEHUIO K HUM COOCTBEHHYIO MMO3ULIUIO;

yMEHHE CO03/1aBaThb COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias OHOJOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIOJIB30BATh IOHSATHIHBIN anmapar OHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanme
Ne Kontpon IIpaktuu (umdposbie)
pa3iesioB U TeM
n/n Bcero  bHbIE ecKue oOpa3oBaTe/ibHbIE
NPOrpaMmbl
padoThI padoThbI pecypcbl
bu6moreka [IOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f
41c292
JKuBble cucTeMbl U UX bubmorexa LIOK
2 O 1 https://m.edsoo.ru/7f
P B 41292
bubnuorexa [JOK

XUMHUYECKUN COCTaB U
3 8 1 https://m.edsoo.ru/7f
CTPOEHHUE KIIETKH

41¢292
JKuzHenesTeIbHOCTD bubmmorexa LOK
4 B 6 https://m.edsoo.ru/7f
41¢292
PasMmHoOXeHUE U bu6mmoreka [IOK
5 WHJIMBHUIyaJIbHOE 5 1 https://m.edsoo.ru/7f
pa3BUTHE OPraHU3MOB 41¢292
HacnenctBeHHOCTS U bubmunoreka LIOK
6 U3MEHYHMBOCTD 8 15 https://m.edsoo.ru/7f
OPraHu3MOB 41c292
O0o0061IeH e 110 TeMe
7 «HacneacTBeHHOCTD U bubmmorexa LIOK
EMEHTHBOCTE 1 https://m.edsoo.ru/7f
41c292

OpraHu3smMoB»
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Cenexuus opraHu3MoB.
OCHOBBI OMOTEXHOJIOTHH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

OBOIIOLMOHHAS OUOJIOTHS

Bo3HukHOBEHUE U
pa3BHUTHE )XKU3HU Ha 3eMJie

O06o01enue o TeMe
«Bo3HUKHOBEHNE 1
pa3BUTHE )KU3HU HA
3emie»

Opranusmel 1
OKpYy’Karolas cpea

CooOmecTBa 1
JIKOJIOTUYECKUAE CUCTEMBI

O0001IeHEe TEMBI
«CooOmiecTBa 1
9KOJIOTHYECKHE
CHCTEMBI».

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34 0 4

KoaunuyecTBo 4acoB

Konrpoa IIpakrnu
Bcero  bHBIE ecKue
padoThI padoTsbI
9 1
0.5
1
5 1
9
1
34 0 2.5

bubmunorexa LIOK
https://m.edsoo.ru/7f
41¢292

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41cc74
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