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IHosicHuTeIbHAA 3aICKA

Pabouas nporpamma AHO «COLI um. M. II. CBernoBoit» mo y4eOHOMY HpeaMeTry
«buonorus» (6a30BbI YpOBEHB) SBISIECTCS OCHOBOW B co3gaHuu PaGoueil mporpaMMbl yquTest
no ydyeOHomy mpenmery «buomnorusi», OpMEHTHPOBAaHHOW Ha COBpPEMEHHBIC TEHICHIMH B
IIKOJIFHOM 00pa30BaHUU U aKTUBHBIC METOJUKU OOyUYCHHS, TIO3BOJIUT PEaTM30BaTh B IpoIecce
[pernojaBaHusi  OUMOJIOTMM  COBPEMEHHbIE  MOAXOAbl K  JIOCTHIKEHHIO  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX pPe3ylbTaToB 00ydeHus, cpopmynupoBanueix B ®I'OC COO;
OTPEJENIUTh U CTPYKTYPUPOBATh IJIAHUPYEMbIE Pe3yNIbTaThl OOYUEHUS U COJIepKaHnue yueOHOTro
npenmera «buonorus» mno rogam oOyueHuss B coorBerctBun ¢ ®I'OC COO, ®OII COO,
[Iporpammoii BocmuTaHusi; pazpaboTaTh KaJeHAApHO-TEMaTHYECKOE IJIAHUPOBAaHUE C yYETOM
0COOEHHOCTEH KOHKPETHOTO Kjacca, UCMOJb3ysl PEKOMEHJO0BAaHHOE paclpelesieHre y4eOHOro
BpEMEHU Ha U3Y4YEHUE ONPECIEHHOTO pa3/iena/TeMBbI.

B nporpamme no 6uonorun (10—-11 kmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPHUHIIMII
MIPEEMCTBEHHOCTH B H3Y4YeHHU Ouosioruu, Onaromapss 4eMmy B HeW IpocMaTpuBaeTCs
HaMpaBJICHHOCTh Ha pPa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHUPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PDEHUS, IIEHHOCTHBIX OpPUEHTAUUH  JIMYHOCTH, 93KOJOTMYECKOIO  MBILUIECHUS,
NPECTAaBICHUH O 3J0pOBOM o00pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXaromen
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHX TEOPHd, a TakkKe
3HaHUH O CTPOEHMU XKUBBIX CUCTEM Pa3HOI'O PaHIa U CYLHOCTH OCHOBHBIX IIPOTEKAIOLINX B HUX
IIPOLIECCOB B NIpOrpaMMe IO OHOJIOTMM YJEJIEeHO BHHUMAaHHME HCIOJb30BAHUIO IOJIYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU U1 PEeLICHUs IPUKIIAAHBIX 3a]a4, B TOM YUCIIe: MPO(UIAKTUKN
HACJIe/ICTBEHHbIX ~ 3a00JIeBaHUM  YeJIOBEKa, MEAUKO-TEHETHMYECKOI0  KOHCYJIbTHPOBAHMS,
000CHOBaHMSI HKOJIOIMUYECKH L€I1ecO00pa3sHOro MOBEACHUS B OKpYXKarolled MPUpPOJHON cpefe,
aHaIM3a BIMAHUA XO3AHUCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHME HPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHME BHUMaHHs K IPUKIAJHOM HANpaBIEHHOCTH Y4e€OHOIO
npeamera «bruosiorus» MpoJIUKTOBAHO HEOOXOAUMOCTBIO OOECIEUEeHHUsI YCIOBUM A pelIeHUs
OJTHOM M3 aKTyaJbHbIX 3aJa4 HIKOJBHOIO OMOJIOIMYECKOro 00pa30BaHus, KOTOpask MpeArnoJiaraer
¢dopmupoBaHue y 0Oy4arolUUXCs CHOCOOHOCTH AJaNTHUPOBATHCS K M3MEHEHHAM TUHAMHUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTO MUDA.

buosoruss Ha ypoBHe cpeaHero oOmero odpa3zoBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOydaromuXcsi MPEACTaBICHUI O HaydHOM KapTHHE MUpa,
pacuupsieT 1 0000IIaeT 3HaHUs O )KMBOM MpUpPOJe, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM

opraHu3anyi MW 3BOJIIOLUH, CO3IaET yCloBud JisA: MO3HAHHA 3aKOHOB JKHUBOH IMpupoanl,



dbopmupoBanusi (HYHKIIMOHATLHOW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K )KHBOU IPHUPOJIC U YETIOBEKY.

Bonpioe 3HadueHue OWOJIOTHS WMEET TaKXKe JUIsl PEIICHHs BOCHUTATEIBHBIX H
Pa3BUBAIOIINX 33]1a4 CPeAHEro o01iero oopazoBanusi, corpain3anuu ooydarommxcsa. N3yuenue
ouosorun obecrnieunBaeT yCIOBUS Ui (dbopmupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ICTCTHUYECKON KYJIbTYpBI, CIIOCOOCTBYET
WHTETpAlii OMOJIOTMYECKUX 3HAHWUW C MPEJCTABICHUSMH W3 JPYIHX YUEOHBIX TPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIC MMOJIOKEHUS O TIPEeTHA3HAYCHUH YIeOHOTO
npeamera «BbHOIOTHS» COCTAaBWIIM OCHOBY JUIS OIPENENICHUs TIOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TO COJICP KAHMUSI, TTPEJICTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

OT60p comepxanusi yueoHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HIUH KYJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBHU C KOTOPBIM O0YyJaIOIIHeCs TOJHKHBI
OCBOWTH 3HAHUS W YMEHHsI, 3HAYMMbIC JUTsI (DOPMUPOBAHHS OOMIEH KYJIBTYpBI, OTPEICIISIONINe
aJIeKBaTHOE TIOBEJCHHE YENIOBEKa B OKPYKAIOUIEH NPUPOJHOW cpene, BOCTpEOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cHucTeMe 3HAHUH
3aHMMAIOT DJIEMEHTBHl COJAEP)KAHUS, KOTOpble CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUS
MPEJCTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE MHpAa U I€HHOCTHBIX
OPHMEHTALMIX JTUYHOCTH, CIIOCOOCTBYIONTUX TYMaHU3AIMH OUOJIOTHYECKOTO 00pa3oBaHMUSI.

CrpykTypupoBaHHE coJiep>KaHusl yueOHOro MaTepuana B MPOrpaMMe IO OHOJOTUU
OCYILIECTBJICHO C Y4ETOM NMPHOPUTETHOIO 3HAUEHUS 3HAHWUN 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
KUBOM MHpUPOIBl, 0 €€ ypOBHEBOIl OpraHu3alMd M 3BOJIOINUU. B cOOTBeTCTBUM C 3TUM B
CTPYKType yueOHOTo npeamera «buoiorus» BBIIEIEHBI CIEIYIOIINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTroapl HaydHOTrO no3HaHUs», «KileTka kak OHoIOrHYeckas CUCTeMay,
«Opranusm Kak OuoJyiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«OBOJIIOLIUS KUBOH MPUPOIBI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOy4aroUMMUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHOM OpPraHU3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra u NpuoOpeTeHHe YMEHUI UCIOJIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBON MIPUPOIBI U PEIICHUS Pa3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctmxenne 1uenu u3ydeHus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrnieunBaeTcs PEeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYarOMIMMHCS CHUCTEMBbl 3HAHUM O OHOJOTHYECKHX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBWiaxX, CIYXalluX OCHOBOW it (popMHpOBaHUS

HpeZ[CTaBJ'IeHI/Iﬁ 0 CCTCCTBCHHO-HaquOﬁ KapTUHC MHUp4A, O MCTOJAaX HAYYHOI'O IIO3HAHMHA,



CTPOCHUH, MHOT000pasMM M OCOOCHHOCTSAX J>KMBBIX CHCTEM pa3HOIO YPOBHS OpraHH3allvy,
BBIJIAIOIIMXCS. OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBanue y oOydaromMXcs MO3HABATEIbHBIX, WHTEIJICKTYAJIBHBIX U TBOPUYECKHX
CIOCOOHOCTEH B MpOLIECCe aHaIM3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJOTMH HAyYHBIX B3TJISJIOB,
U U MoAX0JI0B K M3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy OOydJaromuxcs oOmei KynbTypbl, (PYHKIMOHAJIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH U OLIEHUBATH SBJIEHUS OKPYXKAIOIIEr0 MUpa >KMBOW MPUPOIbI HA
OCHOBAHUU 3HAHUI U ONBITA, MTOTYYEHHBIX IPH U3YYEHUH OUOJIOTUH;

(¢opmupoBaHue y oOy4aromMXcsi YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B TNPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEIOBEKOM >KHUBOM MPUPOJIBL,
HE00X0IMMOCTH OEpeKHOTO OTHOIIEHHS K HEW, COOMIOICHUS] STUUYECKUX HOPM TpU NMPOBEAECHUN
OMOJIOTMYECKUX HCCIIEI0BAHUM;

OCO3HAHHE LIEHHOCTH OMOJOrMYECKUX 3HAHWUW JIJISl MOBBIIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHMIl B MOBCEIHEBHOM >KWU3HU JUIS OLECHKU
MOCJIEJACTBUN CBOEH JEATEIBHOCTH IO OTHOIICHHWIO K OKPYXKaIoIIel cpene, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep PO (DHUITIaKTHKN 3a00IeBaHU.

B cucreme cpennero obmiero oopazoBanus «buonorus», nzydyaemas Ha 6a30BOM YpOBHE,
SBJISETCA O00s3aTeIbHBIM Y4Y€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHI.

Jliis u3ydeHust 6MoJ0ruu Ha 6a30BOM YPOBHE CpelHEro o01iero oopa3oBaHus OTBOIUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno)

Conepxanue 00yyeHust

10 kiacce

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOH, 3CTETUKOW U mpaBoM. Ponbp Ouonoruu B
(dhopMHUpOBaHUH COBPEMEHHOM HayuHOU KapTUHBI Mupa. CuctemMa OMOJOTUYECKUX HAYK.

Mertoabl MO3HaHMS KUBOK NPUPO bl (HaOII0IeHHEe, SKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KIaccuguKaIus, MoJIeTUpOBaHHEe, CTaTUCTHUYECKass 00pabOTKa JaHHBIX).

JemoHcTpanmu:

[Hoptpetst: Y. Hapsun, I'. Menaens, H. K. Konsuos, k. Yorcon u @. Kpuk.

Ta6J'II/II_U>I U CXeMbI: «MeToapl ITO3HAHUS KUBOMU IpupoabD».



JIaGopaTopHbIE U MPAKTUIECKHE PAOOTHI:

[Ipaktuyeckas pabora Ne 1. «Mcmosib30BaHHE pPA3IUYHBIX METOJOB TPH H3YUYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBbie cUCTEMBI U UX OpraHU3aIusl.

XKuseie cucremsl (OnocucTeMBbl) Kak MpeAMET HM3ydeHHs Owmoinoruu. OTIHYHME >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OWocUCTeM W HX pasHooOpasue. YPOBHH OpraHm3alii OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOChEPHBIH.

JleMoHCTpanuu:

Tabmuipl 1 cxembl: «OCHOBHBIE TNPU3HAKHU JKU3HU», «YPOBHU OPTraHU3ALUU KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMHU4ECKUI COCTaB U CTPOEHUE KIIETKH.

XWMHMYECKUN  COCTaB  KIETKH.  XUMHUYECKHME  JJIEMEHTBI:  MaKpOJJIEMEHTHI,
MHKpOD3JIEMEHTBI. Boia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMH BOABI M MUHEPAIBHBIX BEIIECTB B KieTke. [lognep:kaHue OCMOTHMYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 0e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HezamennMble
U 3aMEHMMbIE AaMUHOKUCIOTHI. AMUHOKHMCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

®depMeHTbl — Ouoslornyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBINA LIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamunbel.  Omimuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaInu3aToOpPOB.

VYraeBojpl: MOHOcaxapuabl (IVItOKo3a, pubo3a U jAe30kcupuOo3a), Aucaxapuibl
(caxapo3a, J1aKkTo3a) W IoJucaxapuabl (Kpaxmal, TJIMKOIeH, LeJul0j03a). buosoruueckue
(GYHKLIUU YTIIIEBOJIOB.

Jlunuapl: Tpurnuuepuasl, Qocomunuapl, crepounsl. ['mapodmibHO-THAPO(GOOHBIE
cBoiictBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIHJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnorel: JJTHK u PHK. Hyxieotuasl — MOHOMEpBI HyKJIEHHOBBIX KHCIIOT.

Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
byHKIMH.



[Muronorusa — Hayka o kierke. KnerouHnas teopus — npuMep B3aUMOJCHCTBHS HUIEH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI N3YYCHHS KIIETKH.

Knerka kak nenocrHas xuBas cucrema. O01ue npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMmOpana, mosekynbl JIHK kak reneTrnueckuii armapar, cucteMa CHHTe3a Oeka.

Tumbl KJIETOK: OSyKapuOTHYecKas U Tpokapuorudeckas. (OCOOCHHOCTH CTPOCHUS
npokapuoTHdeckoil kinetku. Kinerounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX (PYHKIUH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHou[bI.
OnnomeMOpannblie opranouas! kietku: JIIC, annmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUlbl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTHI.
Buner mnactua. HememOpanHbie opraHOU bl KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOuA0B KIIETKU. BritoueHus.

SAnpo — peryasTopHeli eHTp kieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuiazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEILIECTB B KIETKE.

JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpenesieHne XUMHYECKHX JJIEMEHTOB B HEKUBOM  IIPHPOJIE,
«PacrpeneneHre XMMHUYECKUX DJIEMEHTOB B )KMBOU IIPUPOLE».

Tabmuuel u cxemsl: «llepuonnyeckas Tabmuia XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue Moliekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenue monekynsl ATDy», «CTpoeHue 3yKapuoTHYECKOM
KIeTkn», «CTpoeHHMe >XKMBOTHOM KIETKW», «CTpOoeHHE pacTUTENbHOW KieTKn», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOeHME AApa KIETKN», «YTIIEBOIBD?, «JIUIuIbD).

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, 000pyIOBaHME sl IMPOBEAEHUS HaOIIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MHUKPOIIpENnapaTbl pacTUTEIbHbBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KIIETOK.

JIaGopaTopHble U IPaKTUYECKHUEe PabOTHI:

JlaGopatopHast pabora Ne 1. «/3ydeHne KaTaTUTHUECKOM aKTUBHOCTH (EepMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)y.

JlaGopatopHast pabota No 2. «M3ydyeHue CTpOCHHS KJIETOK PACTECHWH, XUBOTHBIX H
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. XKuzaeneareapHOCTb KIETKU.



OOmen BemiecTB, WIM MeTa0OIU3M. AccuMwisinus (TUtacTUYeCKWii OOMEeH) U
TUCCUMIIISALINS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTtabonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIECTB ¥ SHEPTUHU B IOHUMAHUH METa00IU3Ma.

Tuner oOMeHa BemecTB: aBTOTPO(GHBIN U reTepoTpodHbii. Pons ¢epMenToB B 0OMeHe
BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas W TemHOBas (a3bl (QoTocuHTe3a. Peakmmm ¢dorocuHTe3a.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BiusHue ycrnoBwii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIIEHUS €T0 TPOIYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHHTE3UPYIoIKue OakTepruu. 3HAYCHUE XEMOCHUHTE3a JIA KU3HH Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PacrienyeHue BeLIECTB, BbIACICHHE U
aKKyMyJUpPOBaHHE SHEPIUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHwe, WM KJIE€TOYHOE  JbixaHue. OKHUCIUTENbHOE
dhochopmmpoBanue. DPPEKTUBHOCTh FIHEPTETHIECKOTO OOMEHa.

Peaknmun wmatpuunoro cuHTe3a. ['eHermueckas wuHpopmarmus u JIHK. Peammzamms
reHeTH4YecKor MHpOpMaIuu B KJIETKE. | €eHeTHYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MarpuuHbiii cuHTe3 PHK. Tpancnsauus — GuocunTe3 Oenka. Drambl TpaHcasnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3€E OeKa.

Hexnerounsie ¢opmber xu3Hu — BHpychl. HMcrtopus otkpeitus Bupyco (. .
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHMid, ;KUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc uMMyHoneguiuTa yenoBexka
(BUY) - Bozoymurenr CIIMJla. OOpaTHass TpaHCKpHUIIIIKS, peBEpTaa M HMHTErpasa.
[IpodunakTrka pacpocTpaHEeHUSI BUPYCHBIX 3a00JI€BaHHIA.

JleMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupszes.

Tabmuet  u cxembl: «Tumbl  muTaHus», «Merabomuzm»,  «MHUTOXOHIPUSY,
«QHepreTuueckuit oomen», «Xiopormnact», «Porocunte3», «Ctpoenune IHK», «Ctpoenue u
¢dbyHkMoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuogarn», «Ctpoenme u ku3HeHHbIH 1ukn Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanus JTHK».

O6opynosanue: moaenu-anmukanuu «Yasoenue IHK u tpanckpunuusy», «buocuntes
oenkay», «CTpoeHue KIeTKuy, Moaens cTpyktypsl JTHK.

Tewma 5. PazMHOkeHNE U MTHAMBUAYATbHOE Pa3BUTUE OPTraHU3MOB.

Krnetounsrii muki, uiau >KU3HEHHBIM UK kineTku. MuTepdaza m mmuros. IIporeccsl,

npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuuHoro cunrteza /IHK. Crpoenue



XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOMAHBIM U TAIUIOUIAHBIM XPOMOCOMHBIE
Habopbl. Xpomaruasl. Lluronornyeckne OCHOBBI Pa3MHOXKEHHSI M WHAWBUAYAJILHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue xietku — muto3. Cragum mutosa. [Ipoueccel, mpoucxonsuiue Ha pas3HbIX
CTagusIX MUTO3a. BHosornueckuii CMbBICI MATO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpPraHM3MOB: Oecroyioe ¥ TOoJoBoe. Buuel  Oecrmonoro
Pa3MHOXKEHHUSI: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHHE NS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.

Meiio3. Cragumn Mmeiiosa. IIponeccel, npoucxoasmue Ha craausx Mmenosa. [loBeneHue
xpoMocoM B Meno3e. KpoccuHrosep. bronornueckuii CMbIC M 3HAaYEHHE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. 110J0BbIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CnepMaTo30uj,
SIIIEKIIETKA) — crepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHs SUIEKIETOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHHE, TacTpYJIsIus,
opranorenes. [locramOpuonanbHoe pazButue. TUMBI MOCTIMOPHOHATIBHOTO Pa3BUTUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBaTh BPOKJAEHHBIE YPOICTBA.

Poct u pazButue pacrennii. OHTOreHe3 BETKOBOTI'O PACTEHUsS: CTPOCHUE CEMEHU, CTAUN
pa3BUTHSL.

JemoHcTpauu:

Tabmuis! u cxembl: «@OpMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOHHOE OIJIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JlereHne KIEeTKu
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN IHMKID»,
«Permmmukanusa JJHK», «Murtos», «Meio3», «IIpsmoe n Henpsimoe pa3Buthe», «l'ameToreHes y
MJIEKOTIUTAIOIINX U YeJl0oBeKa», «OCHOBHBIE CTA/IMA OHTOTEHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapatsl «CrepMaTo30u/bl MIIEKOIHUTAOLIETO»,
«Aiueknerka Miekonurarouiero», «KapuoknHes B KIETKax KOpellKa JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenue knetkny», moaens JJHK, Mogens metadazHoit XpoMOCOMBI.

JIaGopaTopHble U IPaKTUYECKHUEe PabOTHI:



Jlaboparopuas padota Ne 3. «HabmroneHrne MUTO3a B KJIIeTKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOIIpPENapaTax».

Jlaboparopuass padora Ne 4. «M3ydeHHWe CTPOEHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacneacTBeHHOCTh M U3MEHUHMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetukd. Mcropus pa3BuTus reHETUKU. Ponp muTosioruu u
SMOPHOJIOTUN B CTAHOBJICHHH T'CHETHKHU. BKIIa] pOCCUICKUX M 3apYOCIKHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TeHETHKHA (TUOPUAOJOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAClIeJOBaHUs TPU3HAKOB, ycTaHOBIeHHbie [. Menzaenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKoIeHus. [IpaBuio
JOMUHUPOBAaHUA. 3aKOH pacHieIuieHusl Npu3HakoB. [mnoresa umcroTel ramer. [lomHoe m
HETIOJTHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpelmMBaHWE. 3aKOH HE3aBHCHUMOTO  HACJICIOBAHUS IMPU3HAKOB.
[{uToreneTnuyeckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOUIee CKpelldBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIs ONIPEeAeTIeHHs T€HOTUIIa OCOOH.

CueruieHHOE HaclenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o cleMJIeHHOMY
HacjeA0BaHUIo reHoB. HapylleHue crienieHus FeHOB B pe3yiibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.

I'enetuka nomna. XpoMOCOMHOE ONpeaeeHre noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BuIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HAclEICTBEHHas. Poib
cpeasl B HEHACIEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PHUKAIIMOHHOMN
W3MEHYMBOCTH. BapuanuonHslid psi W BapuallMOHHAs KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KaueCTBEHHblE IMpPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITTOHHON U3MEHUYHUBOCTH.

HacnenctBenHnas, uin reHOTHUIMYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u MONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MeHUnBOCTh. Kimaccudukanuss myranuili: TeHHbIE, XPOMOCOMHBIE, T€éHOMHbIe. YacToTa u
MIPUYMHBI MyTalil. MyTtarenssle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BHCHZ[epHaH HaCJICACTBECHHOCTb U UBMCHYHUBOCTD.



I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOAbl T'€HETHUKH YeEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudyeckuid. CoBpeMEHHOE ONpe/eJeHuEe TE€HOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momormipio [IIP-ananm3a. HacnencrBenusie 3a0oJieBaHUS
YeloBeKa: TeHHbIe OoJie3HH, OOJIE3HM C  HACIEACTBEHHOW IPEapacloOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3Hell. MeaMKO-TeHETUUECKOe KOHCYJAbTUPOBAHME. 3HAUEHHE MEIAMIIMHCKOW T€HETHUKU B
MPEAOTBPAIICHUN U JICUCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JleMoHCTpanuu:

[optpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuibt 1 cxembl: «MOHOTHOPHAHOE CKPEITMBAHUE M €T0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETUYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Mero3», «B3zaumoaeiicTBie ajuiebHbIX T€HOBY, «I'€HETHYECKHe KapThl pacTE€HUM, KUBOTHBIX
1 4YenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBoCcTH», «MoaudbukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTannoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojenu-aninkanuu «MoHorubpuaHoe ckpeuiuBanue», «HemnomaHoe
JOMHUHUpOBaHue», «Jurubpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUIbEB U OKPACKU Tena), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble U MPaAKTUYECKHE PAOOTHI:

JlaboparopHas paborta Ne 5. «3yueHue pe3ynbTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaboparopHas pabota Ne 6. «M3yuenne MoaupuKaMOHHON N3MEHYMBOCTH, TOCTPOCHUE
BApUALIMOHHOTO psifia U BapUAlMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AHanu3 wmyranuidi y JIpo30QHIBI Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTuaeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. CCJ'ICKI_[I/ISI OpraHmu3MoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U MpoILecC. 3apoKICHUE CENIEKIINU U JoMecTukanus. Yuenue H. .
BapwiioBa 0 ImEHTpax NPOUCXOXKIEHUS M MHOT000paswsi KyJIbTYpHBIX pacTeHuil. L[eHTpbI
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCOBBbIA U MHIUBUIYAJIbHBIA OTOOPHI B CEICKIIUU
pacteHui 1 KUBOTHBIX. OlIeHKA dKCTepbepa. bIu3KopoaCTBEHHOE CKPEIIMBAHUE — WHOPHIUHT.
Uucras muuug. CkpeunBaHue YHUCTHIX JUHME. ['erepo3uc, wuinum rubpupHas cuia.
HeponctBenHoe ckpemmBanue — ayropuawar. Otmgan€HHas TuOpuau3anus uW e€ YCIeXH.
HckycCcTBEHHBI MyTareHe3 W MOJIYYEHHE MOJMIUIOWIOB. JIOCTHXKEHUS CENEKLIHMH PaCcTCHUH,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHonoruss kak oOTpaciib MPOU3BOJCTBA. [ €HHAs HWHXXKEHEepUs. OTambl CO3IaHHS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxkeHepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAIEHOE pa3MHOXKeHUE pacTeHnid. KiloHnpoBaHue BHICOKOTPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYEeCKHe M 3Tudeckue mnpodbisempl. MO —
T€HETUYECKH MOAU(DHUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. 1. Kapnieuenko, M. @. lIBaHOB.

Tabmuisl u cxembl: kapta «LleHTpHl MPOUCXOXKACHUS M MHOroo0pasus KyIbTYPHBIX
pactenuit», «llopoabl mOMalIHUX XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHHi», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHosnorun», «Kierounole KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHue U IepeHoC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU TUIOJOB M KOPHEIUIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

Okckypceusi «OCHOBHbIE METOJABI M JIOCTHKEHUS CENeKIIMU PACTeHUU W >KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE

XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 kaace

Tema 1. DBomrormoHHas OHOJIOTHS.

[Ipeanochlnku BO3HUKHOBEHHMS 3BOJIIOLIMOHHOM TEOpPUHU. DBOJIOLMOHHAS TEOopus U €€
MecCTO B OMoJIoTHH. BiusiHME SBOIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzerenbcTBa 3BOJIIONUU. IlaleOHTONOTHYECKHE: ITOCIIEA0BATENBLHOCTE ITOSBICHUS
BUJIOB B MAJICOHTOJIOTHUECKOH JIeTOmHCH, Tiepexoanbie ¢popMbl. buoreorpaduueckue: cXoacTBO

U paznuuue GayH u (Iop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTHYECKUE: CXOJACTBA U pa3iuyus 3MOPUOHOB Pa3HBIX BUJIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIDKyIIMEe CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKEHUE TIpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeleNEHHAas H3MEHYMBOCTh, OOpb0a 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkposomtorus. [Tomynsius Kkak equHuIa BUAA U 3BOJIIOLUN.

JBuxkymue cuibl ((pakTopbl) BOJIIOLMK BUJOB B Npupoje. MyTalmoHHBIN Mpoliecc U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsiuus u
MUTPALIUSL.

EctectBennsiit oTO00Op — HampaBistomuil ¢akrtop 3BodoUH. DOpMBI €CTECTBEHHOTO
oTbOopa.

IIpucnocoOIeHHOCTh ~ OpPraHu3MOB  Kak  pe3ynbTaT  3Bomouuu.  [Ipumepst
MPUCTIOCOOIEHUH y OpraHn3MOB. ApoMOpGhO3bI ¥ HIUO-adarTaI[|H.

Bun u BumooOpazoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorust. @opMbl 3BOJIIOLUY: (hrIeTHYecKasi, TUBEpreHTHasi, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HeCHEUMANIM3UpPOBaHHbIX  npeakoB.  [Iporpeccupyromas
CIelManIn3anns. AnanTuBHas pajnanus.

JleMoHCTpanuu:

[Hoptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u cxembl: «Pa3BuTHe oOpraHMyeckoro wmupa Ha 3emie», «3apoibllin
MIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OGopbObl 3a  CyIIECTBOBAHUEY,
«EctecTBeHHbIit  0TOOP», «MHOTOOOpazue copToB pacTeHuil», «MHoroobpasme mopos
KUBOTHBIX», «JTonmymsanuny», «MyTtanuoHHas U3MEHUUBOCTDY, «ApomMop(ho3bI»,
«Mouoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3BodonuMy», «Kapra-cxema
Mmapuipyra nyremectBus Y. Jlapsuna», «bopn0a 3a cymectBoBanue», «lIpucrnocoOneHHOCTh
OpranusMoBy, «I'eorpaduueckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BUJ000Opa30BaHUEY.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3JIMYHBIMHM THIIAaMH OKPACKH, HabOp IUIOJOB

n CCMsAH, KOJUICKIHA ((HpI/IMCpBI 3alllMTHBIX HpHCHOCO6J’ICHHfI Y JKHUBOTHBIX», MOJCIIb



«OCHOBHBIC HaNpPAaBIICHUS D3BOJIONUNY», O0BEMHAsE Mojaenb «CTpOGHHE TOJIOBHOTO MO3ra
MMO3BOHOYHBIX).

buoreorpaduueckass kapra mmpa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOTIAEMBIX
KUBOTHBIX U PACTeHMI», Monenb anrumkanus «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKporpernapaT «Jpo3zoduna» (HOpMa,
MyTau# (GOpMBI KPBIIBEB H OKPACKHU TEIa).

JlabopaTopHbIe U TPAKTUYECKUE PAOOTHI:

JlabopaTtopnast padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTUUECKOMY KPUTEPUIO).

Jlabopatopnast pabora Ne 2. «Onucanue NpUCIIOCOOSIEHHOCTH OpraHm3Ma u e€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHUE U pa3BUTHE )KU3HU Ha 3eMJle.

JloHay4dHbI€ TIPEACTABICHUS O 3apOXKIACHUH XU3HU. HayuHble TUIIOTE3b BOZHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMHs. XUMHYECKas IBOJIONUA. AOWOTEHHBIH CHHTE3
OpPraHWYECKUX  BEMIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAILHOE  TOJATBEPKICHUE
XUMUYECKOHN 3BoJtonn. HavanpHble 3Tambl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKHU U UX
sBoONHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xm3Hu Ha 3emie nmo s3paM W nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameo3oiickas spa m €€ mepuoabl: KEMOPUHCKHH, OPIOBHKCKHM,
CUJIYPUMCKHM, T€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kaiino3zoiickas spa v €€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara U IeoJIOTHYECKHX MpoleccoB. OCHOBHBIE 3Tambl BOJIOIHMU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro Mupa Kak oTpakeHue 3Boonud. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPTaHU3MOB.

DBoJIOLMS.  4YejoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mpencTtaBieHud o
MIPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YelOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETOBEKa.

JBuxymue cuibl  (dakTopbl) aHTpormoreHe3a. HacnencTBeHHas UW3MEHUYUBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAU TpY/Aa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMMUTEKH, YEIOBEK yMEJblid,

UYenosek mnpsmoxondmui, YenoBexk HeaHaepranbckuil, Yenoek pasymuHbiil. Haxonxu



MCKOTIAeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHMS, 00JACTh PacHpOCTpaHEeHusi, 00BEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIEC OOJIBIINE Pachl: €BpomeouHast (eBpa3uiickas), HErpo-
aBcTpajiou/iHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEJCTaBUTENCH YEJOBEYECKUX pac K YCIOBHSM CYyHIECTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JlemoHCcTpanmu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3nuknoBeHne CoTHEUHON CUCTEMBD», «Pa3BUTHE OPraHMYECKOTO
Mmupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi cucTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHeimue monm», «J/IpeBHue mogu», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6GopynoBanue: wmymspku  «lIpoucxoxkaenue denmoBeka» (OIOCTBI  aBCTPAJIOMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAHbOHIIA), CIENKHA WIH M300pakeHUs] KaMEHHBIX OpyAui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOIOTHYECKass TaOuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI:

[Ipaktuueckas pabora Ne 1. «3ydeHue UCKOTIaEMBIX OCTATKOB PACTCHHUM M KUBOTHBIX B
KOJUIEKIIUSIX).

DKcKypcus «IBOJIIOLHS OPraHMYecKoro Mupa Ha 3emJie» (B eCTeCTBEHHO-HAYYHBIA WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranus3Msl U OKpY>Karomias cpesa.

DKonorusi Kak Hayka. 3afadyd W pa3fenbl dSKOJOTHMH. MeTONbl SKOJIOTHYECKUX
UCCIeIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenbl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MYyIHAas, I[OYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckne ¢akropbl. Kinaccuduxamms skonoruueckux ¢GakTopoB: aOMOTHUYECKHE,
OuoTHUYecKre 1 aHTpornoreHHsIe. JlelicTBre 3KoIorndecknx (akTopOB Ha OPTaHU3MBI.

AbGuotuueckue  (QakTOphl:  CBET, TeMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonorndeckre puTMbl.

buotnueckne ¢akropel. Buasl OMOTHYECKHMX  B3aUMOJEHUCTBUN:  KOHKYPEHIIUS,

XUITHUYECCTBO, CUMOHMO3 U €To (I)OpMLI. Hapa3I/ITI/I3M, Koomnepanus, MyTyajin3dM, KOMMCHCAJIN3M



(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OHMOTUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPIraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU nomyasauud. OCHOBHBIE IIOKA3aTENM IOMYJISILUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JlemoHCcTpanmu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabnuubl u cxembl: kapTta «lIpupoaHsie 30HbI 3eMany, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJSIIUU
uHpy3opuu-Tydenpkn», «llumessie nenm».

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI:

Jlabopatopnast pabotra Ne 3. «Mopdomornueckue 0COOCHHOCTH PACTCHUN M3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CooO1iecTBa v DKOJIOrMYECKHE CUCTEMBI.

CoobOmectBo  opranusmMoB —  OworeHo3. CTpykTypel — OWOIIEHO3a:  BHIOBaf,
MPOCTpaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapl-momuHanThl. CBsI3M B OMOIIEHO3E.

DKoJIOTHYECKHE CHCTeMBbl (PKOocucTeMbl). [loHsATHE 00 SKOCHCTEeME W OHOTEOIICHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3SKOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIMH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTD, caMOperysauus, pazsutue. Cykueccus.

[Ipupoanbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO HIIU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buonoruyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak Gakrop ycToHduBOCTH 3KocucTeM. CoXpaHeHHEe OHOJIOTHYECKOTO
paszHooOpasus Ha 3emuie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'panuibl, coctaB u CTpykTypa Onochepsl.
XKusoe BemectBo U ero QyHkMH. OcoOeHHOCTH OHMOC(Epbl Kak TII00aTbHONW IKOCHUCTEMBI.
JluHamMuveckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BellecTB M OHOT€OXMMHMYECKHE IMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).

3oHanpHOCTH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoeuectBo B Omochepe 3emun. AHTpONOTeHHBIE U3MEHEHHS B Ouocdepe.
I'moGanbHbIE HKOJIOTHUECKUE TPOOIEMBI.

CocymecTBoBaHuEe MpUpoabpl U 4yenoBeuecTBa. CoxpaHeHue OHOpPa3HOOOpazus Kak
OCHOBa ycroiunBocTu Ounocdepbl. OCHOBa PpPALMOHAIBHOTO YIPABIECHUS HPUPOIAHBIMU
pecypcamu M UX UCHOJIb30BaHue. JloCTIKEHMsI OMOJIOTHN M OXpaHa IPUPOIBIL.

JleMoHCTpanuu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuis! u cxemsl: «l[lumessie nenu», «buoneHos: coctas u cTpykTypa», «IIpupoansie
coobmectBa», «llenn mnurtanusa», «Okonoruueckas nupamuiaay, «buocdepa u uenosex»,
«JKocHucTeMa MIMPOKOJUCTBEHHOTO Jeca», «JKocucTteMa XBOWHOro iseca», «buoleHos
BoJIoéMay, «ArporeHo3», «llpumepHble aHTPOTIOTEHHBIE BO3JEWUCTBUS HA  MPUPOIYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMs BO3[yXa W TPYHTOBBIX BOJ», «l[louBa — BakHeWmas
cocTtasisioas ouocgeps», «DakTopsl nerpaganuu nousy, «llapaukossiii 3¢ dexT», «DakTopsl
PaIMoOaKTUBHOTO 3arpsi3HeHus onocdepsn», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omochepe», «O30HOBEIN dkpaH Onocheprr», «KpyroBopot yriepoma B O6mochepe»,
«KpyroBopot azoTa B pupoae».

O6opynoBanue: MO/ICITb-aNTUIAKAITUS «Tunuuneie OHMOIIEHO3BI», repbapuit
«PactutenpHble  cooOmecTBay, Koiulekiuu — «buoneHos», «Bpemutenu — BaKHEWIIHUX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud M KOJUIEKIMM pPACTEHUH U IKUBOTHBIX,
MpUHAISKAIIUE K Pa3HBIM 3KOJIOTMYECKUM Ipymnam oaHoro Buaa, Kpacuas kuura Poccuiickoit
Denepannu, U300paxKeHUsI OXpaHsIEeMbIX BUJIOB PACTCHUI U KUBOTHBIX.

IInanupyeMble pe3y/bTaTbhbl OCBOCHUS MPOTPAMMBI 10 OHMOJIOTMU Ha 0a30BOM YpOBHE
cpennero o6mero obpazoBanms. CorimacHo ®I'OC COO, ycraHaBauBarOTCS TpeOOBaHHS K
pe3yinbTaTaM  OCBOCHHMsSI OOy4YalOUIMMHUCS IPOTrpaMM  CpeJHero ooOmero oOpa3oBaHUS:
JTUYHOCTHBIM, METAMPEIMETHBIM U MPEAMETHBIM.

JInyHOCTHBIE Pe3yabTAaThl

B crpykType NUYHOCTHBIX PE3yIbTaTOB OCBOCHUS IpeaMeTra «buosioTHs» BBIIEICHBI
CIIEyIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOUUMUCS  POCCHUHCKON  IpaskJaHCKOM
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEIICHUIO,
HaJIMYMe MOTHUBAIMU K OOy4YeHWIO OWOJIOTHH, IIeJICHANpaBlIeHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUN JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEH U MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaOLIMXCS PYKOBOJCTBOBAThCS B
CBOEH  JEATENBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, IPUCYHIUMH  CHCTEME
OMOJIOTHYECKOTO O00pa30BaHMsl, HAIWYME SKOJOTHYECKOTO TMPABOCO3HAHMSA, CHOCOOHOCTH

CTaBUTBb LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.



JImuHOCTHBIC pPE3yJIbTaThl OCBOCHUA IMPEAMCTA «buonorus JOCTUTAaKOTCA B €AHWHCTBC
y‘-I66H0ﬁ M BOCHHUTATEIBLHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPaAUIIMOHHBIMU pOCCI/IfICKI/IMPI
COUOKYJIBTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MPHUHATHIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IOBEJCHUS U CIIOCOOCTBYIOT TPOIECCaM CaMOTIO3HAHMS,
CaMOBOCIIMTAHUA W CaMOPA3BUTHUSA, PA3BUTHUA BHYTpeHHeﬁ MMOo3nIHU JIMYHOCTH, IMaTPpUOTU3MA,
YBaXEHUS K 3aKOHY WM IPABOIOPAAKY, YEIOBEKY Tpyda M CTaplIEMy IIOKOJIEHHIO, B3aHMHOIO
YBaXEHMs, OEpPEeKHOr0  OTHOIIEHHWS K  KyJIbTypHOMY  HAacIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoi Denepannu, IpUpoJIE U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUS YyueOHOTO MpeameTa «bruoaorus» A0MKHBI OTpaXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaroNuXcsi pyKOBOJACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEH
HO3HIII/ICI>1 JIMYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpHGHTaHHﬁ, IMO3UTUBHBIX BHYTPCHHHUX
yOSXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
paCIiupCHUEC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B IMPOLCCCE pfain3alhui OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCITMTATEIILHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxaaHCKOTO BOCIIUTAHMUSL:

chOpMUPOBAHHOCTh TPAKIAHCKOM MO3MLMK OOy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OO0S3aHHOCTEW, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEIbHOCTU MPHU CO3/IaHUU yIEOHBIX MPOCKTOB,
pelieHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHIIOJHEHUH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEeNITh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YUUTHIBaTh B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOSXKICHUSAMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIEIOBATENCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOLIECHHS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOMN TPaKJAHCKON WACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS
K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropaoctu 3a cBOW Kpai, CBOIO

PO,Z[I/IHy, CBOH S3BIK U KYyJIbTYpPY, IPOILJIOC U HACTOAIICC MHOTOHAIITMOHAJIBHOTO HAapo/Ja POCCI/II/I;



LEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIHEAUI0 M MaMSATHUKAM [PHUPOIHI,
nocTkenusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CMOCOOHOCTh OLEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJCHHWE M pa3BUTHE
O1oJIOTHH, TOHUMAaHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas  yOeKIEHHOCTb, TOTOBHOCTh K CIyKeHHI0O W 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPAaBCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH,

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIICHHE K CBOWM pOJWTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSTHS IIEHHOCTEH CeMEHHON KM3HH B COOTBETCTBHH C TPATUIIUSMH HAPOJIOB
Poccnu;

4) 5CTEeTUUECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CHIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE SMOLIMOHAIBHOTO BO3JCHCTBUS HKUBOM MPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) duznueckoro BocmnuTaHUs, POPMHUPOBAHUS KYJIbTYPHl 310POBbS U AMOLUOHAIBLHOTO
0J1IaroTmoJTy4us:

MMOHMMAaHKE U peaau3aius 310pOBOT0 U 0€30MacHOro 00pasa KU3HH (3A0POBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE LEHHOCTH TMpaBUJ WHIMBUAYaJIbHOTO U KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHUSI B CUTYALIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHME TOCIEACTBUN U HENPHUATHS BPEAHBIX MpPUBBIUEK (YMOTpPEOJIEHUS aJIKOTOJIs,
HApKOTHUKOB, KYpeHHs);

6) TpyIOBOTO BOCTIUTAHMUSL:

TOTOBHOCTDB K TPpyAy, OCO3HAHNEC [ICHHOCTH MAaCTCPCTBA, prz[omo6ne;



FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM W COLUAIBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSITEIHHO BBIMOJIHATH
TaKyl0 JIeATeIbHOCTb;

HWHTEpPEC K Pa3IMUHBIM cepaM MnpodhecCHOHATHHOM AEATEIHHOCTH, YMEHHUE COBEPIIATH
OCO3HAHHBII BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHHIO HA MPOTSHKCHUU BCel
KU3HU;

7) 9KOJIOTUYECKOTO BOCIIUTAHMUS:

AKOJIOTUUYECKH 1I€JIECO00pa3HOE OTHOIICHUE K MPUPOIC KaK UCTOYHHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

TIOBBIIIICHUE YPOBHS AKOJOTHYECKON KYJIbTYpPHI: MPUOOpETEHHE OMbITa TJIAHUPOBAHHS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

0CO3HaHUE TJIOOATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U ITyTeH UX PeIIeHUs;

CrOCOOHOCTH HCIIOJIB30BATh MIPHOOPETaEMbIC TIPH U3YYCHUH OMOJIOTHH 3HAHUS U YMEHUS
MpU PEIICeHHH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHNEM (COOIOIEHNE
MpaBUJI TOBEACHUS B NPUPOJIE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, OnoChepsl);

AKTUBHOE HENpPUATHE NEHCTBUH, MPUHOCAIIMX BPEH OKpYXKAIOIIEH MPUPOIHOUN cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Yue€ Pa3BUTOIO 3KOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKOM KYIbTYphI, OIbITA
NESATEIBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMHU B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPAKTUYECKOU JIEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) IEHHOCTH HAYYHOTO TIO3HAHUSI:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOIO Ha JHalliore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpPILICHCTBOBAHUE  SI3bIKOBOM M YMTATEIIbCKOM  KYJIbTYpbl  Kak  CpEICTBA
B3aMMOJICICTBUS MEKTy JTIOJbMU U TTO3HAHUS MUPA;

MOHUMAaHHe CHEelU(PUKHA OUOJOTUU KaK HAayKH, OCO3HaHWs e€ poiau B (OpPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOIIEM
MUpE KaK O €IWHCTBE TMPUPOIbI, 4YelOoBEeKa u OOIIecTBa, B IMO3HAHUU MPHPOIHBIX

3aKOHOMepHOCTCﬁ " pCHICHUN HpO6HeM COXPAHCHUA TPHUPOAHOT'O PABHOBCCHA,



yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUISI COBPEMEHHOM LUBUIIM3ALUU: 00ECIICUeHUS
HOBOTO YPOBHS Pa3BUTHUSl MEIHUIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarh pecypcHble NpooOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTEH BBIXOJA U3 INI00ATBHBIX
9KOJIOTMUYECKUX NPOoOsIeM U 00ecreueHus nepexoia K ycToH4YMBOMY Pa3BUTHUIO, PAllUOHATbHOMY
WCTIOJIH30BAHUIO IPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOJOIMUYECKHX 3HAHUHN B IEINSAX MOBBIMICHUS 0O0Imei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IrpPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS JUIsl aHajau3a U OOBSCHEHUS SBIICHUIN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIINX B HEM H3MEHEHUH, yMEHUE JienaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAay4yHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX C LENbI0 IOJYyYeHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJIS pellieHUus
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHE LIEHHOCTU HAyYHOU JESATECIBHOCTH, TOTOBHOCTH OCYILECTBIATH IIPOEKTHYIO U
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUI0 W CaMOOOpa3OBaHHIO, K
aKTMBHOMY IIOJIyY€HHIO HOBBIX 3HaHMH 1O OHMOJIOTMHM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH.

MeranpeaMeTHble pe3yabTaThl

MeranpeaqMeTHble pe3ysbTaTbl OCBOCHHs y4eOHOIro mpeaMera «bHOJOrHs BKIIIOYAKOT:
3HauMMble 11 (OPMHUPOBAHUS  MHUPOBO33pPEHUS OOYYAIOUIUXCA  MEKAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) 00LeHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOI0B MO3HAHUs, HCIIOJIB3YEMbIX B €CTECTBEHHbBIX HayKax (BEILECTBO, SHEPIHUs,
sBJICHHE, IPOIECC, CUCTeMa, Hay4HbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HaONIONEHHE, W3MEPEHUe, SKCIEPUMEHT U JIPYyTruX), YHUBEpCaJlbHbIE
yueOHble JeicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryJIsATHUBHbIE), 00eCIeunBaroIIne
¢dopmupoBanue (PyHKIHOHAIBHOW I'PAaMOTHOCTU M COLMAIIBHOW KOMIETEHIMH O0O0Yy4JarolInXxcs,
CIOCOOHOCTh oOyyaromuxcs MCII0JIB30BaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATENbHOM U
COLIMAIIBHOW IIPAKTHKE.

MertanpeaMeTHble pe3yJbTaThl OCBOEGHHUS MPOTpaMMbI CpeJHEro oOIiero oopa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBJ’Ia,I[eHI/Ie YHUBCPCAJIIbHBIMHA y‘-IC6HBIMI/I MO3HAaBaTEIbHBIMH ACHCTBUSIMU:



1) 6a30BbIC JJIOTUYCCKUEC JCHCTBHUS:

CaMOCTOSTENIbHO (HOPMYIHPOBATh M AKTYaIM3HPOBAaTh MPOOJIEMy, paccMaTrpuBaTh e¢
BCECTOPOHHE;

WCIO0JIb30BAaTh IPU OCBOEGHHWU 3HAHUN NPUEMBI JIOTMYECKOIO MBIIIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalMh, 0000ILEHUs), pPacKpbIBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAEATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU HOHITUIMH);

ONPEENATh LeNU JeATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUM HUX JOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATEILHOCTHU C MIOCTABICHHBIMU LIENISMU;

HCIO0JIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS] ()aKTOB W SIBJICHUH >KMBOMU
TIPUPOIBL;

CTpPOUTH JIOTMYECKUE pacCyXJIeHUs (MHAYKTUBHBbIE, NEAYKTUBHbBIE, [0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B pacCMAaTPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPE/ICTBA Ul MPEACTABICHUS CYLIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3IUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pazpabaTeiBaTh IUIaH pemieHus MnpoOjemMbl ¢ Y4€TOM aHalIM3a MMEIOLUXCA
MaTepHUaIbHBIX 1 HEMaTEePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLICHWBATH COOTBETCTBHE DPE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pPabOTy B YCIOBHUSAX pPEaTbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BBIE UCCIIEIOBATEILCKHUE ICHCTBUS:

BIIQJIETh HABBIKAMU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOCKTHON AESITeIbHOCTH, HABBIKAMHU
paspelieHus npobieM, CoOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TOMCKY METOOB
pElIeHUs MPAKTUYECKHX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIC BHUABI JEATENHHOCTH IO MOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpHpeTaly, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CHUTYallMsX, B TOM 4YHCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(bopMUpPOBaTh HAYUYHBIM TUI MBIIIJICHUS, BIaJeTh HAYYHON TEPMHUHOJIOTUEH, KIFOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/laud B 00Opa30BaTENIbHOIN NEATETBLHOCTH U

JKU3HCHHBIX CUTYyallHAX;



BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJlU3UpOBaTh 3a7adyy, BBIIBUTATH
TUMOTe3y €€ pelIeHHs, HaXOJWUTh AapryMEHTBhl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TIOJyUYECHHBIE B XOJE pEIICHUs 3aJa4d pe3yIbTaThl, KPUTHUECKU
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOKUCK TEPEeHOCca CPEACTB U CHOCOOOB JIEHCTBHS B
npo¢ecCHOHANBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B T[IO3HABATEIbHYI0 MW  MPAKTHYECKyl0 00JacTu
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTAaTh HOBBIC WJCH, IMpeiaraTb OPUTHHAJIBHBIC IOJXOJBI W PEIICHUS, CTAaBHTh
poOJIEMBI M 3a]1a9H, JIOTTYCKAIOIINE alTbTepHATHBHBIC PEIICHHS.

3) pabora ¢ uapopmaruei:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHMKAX MH(OpManMU (TeKcTe ydeOHOTOo mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHETE), aHaIM3HpOBaTh HWHOOPMAIUIO PA3IUYHBIX BHIOB U (GopMm
MIpe/ICTaBICHUS], KPUTUUECKH OLEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3anpockl W MPUMEHSATh pa3IMYHbIE METOIbl MPU TMOUCKE U OTOOpe
Oouosnoruueckoi nHGopMaIun, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCHOJIb30BAaHUS HH(DOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (QOpPMY MpPEACTaBICHUS OHOIOTHYECKON
nHpopManuu (cxembl, TpauKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAYYHBIA $3bIK B KauecTBE CpPEICTBAa Ipu paboTe ¢ OHOJOrHYecKon
uHpopmaluen: NPUMEHITh XUMUYECKUE, (U3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIaZIETh HAaBBIKAMM pACTO3HABAHMS M 3aIIUTHl HHPOpMAIMH, HHOOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) oOuienwue:

OCYIIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax )KM3HU, aKTUBHO Y4acTBOBATh B JTUAJIOTE

WM JUCKYCCHU IO CYHICCTBY 060y>1<naeM0171 TCEMBI (yMCHI/IC 3aaBaThb BOIIPOCHI, BBICKA3bIBATb



CYXJEHHUS OTHOCHUTEJIHO BBINOJHEHMSI NpeularaéMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpeJCTBAa OOIICHUS, MOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;

BJIAJETh Pa3jIMYHbIMM clloco0aMu OOILEHUS U B3aUMOJAEWUCTBUS, NOHUMAaTh HaMEpPEHUs
IPYTUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIICHHE K COOCCEHUKY M B KOPPEKTHOH (opme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecCTHasl 1€ TEIbHOCTb:

MMOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaJIbHON pabOThl IpH
pelieHny OHoJIoru4Yeckoi mpobaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOICHCTBHS MPU PEIICHUN YIeOHOW 3a/1a4u;

BBIOMpATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBUN C Yy4ETOM OOIIMX HHTEPECOB U
BO3MOYHOCTEH Ka)X/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJTH COBMECTHOM JeATeIbHOCTH, OPraHU30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAUeCTBO CBOETO BKJIA/Ia U KaKJOT0 YYaCTHHKA KOMaH/Ibl B OOIIHI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLCHUBATh MJIEU C MO3HIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEJACHHE B PA3IMYHBIX CHUTYalUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITMATHUBHBIM.

OBnageHue yHUBEPCAIbHBIMU PETYIISITUBHBIMU JEHCTBUSAMMU:

1) camoopranuzanus:

WCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS JUIS BBIABICHUS MNPOOJIIeM U WX pEHIeHHs B
KU3HEHHBIX U YUeOHBIX CUTYaIHsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHU IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHWIO K JKMBOM IPHUPOJE, CBOEMY 3JIOPOBBIO M 3J0POBBIO
OKPY>KAOINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh TO3HABATENBHYIO JEATEIbHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBATH COOCTBEHHBIE 337a4M B 00pa30BaTEIbHON JEATENBHOCTH H

JKU3HCHHBIX CUTYyallHAX,



CaMOCTOSITEIIbHO COCTABIIATh IUIAH PELICHUS MPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEAINIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (OPMHPOBAHUIO U TIPOSIBICHHIO IMUPOKOW DPYIUIMH B Pa3HBIX
00racTsX 3HaHUH, OCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) cCaMOKOHTpOJIb:

JIaBaTh OLICHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIIETh HaBbIKAMU MIO3HABATENbHOM pedIeKC KaK 0CO3HAHUS COBEPIIAEMbIX JEHCTBUIN
U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMM, HCIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHIXKEHUIO;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsaTHe ce0s U APYTHX:

IIPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OILINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

IIpenmerHbie pe3yJibTaThI

IIpenmetHsle pe3ynbTarel 0ocBoeHUs nporpammbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue Uit yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETalMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEATeNbHOCTH 0 IOJYYEHHUI0 HOBOT'O 3HAHUS M NPUMEHEHHMIO 3HAHWM B Pa3JIMYHBIX Y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHHUs.

IIpenmetHble pe3ynbTaThl OCBOCHHs ydyeOHoro npeamera «buosorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE

6I/IOJ'IOFI/II/I, (I)yHKLIHOH@.J'IBHOI:I T'paMOTHOCTH YCJIOBCKA I PCIICHUA X KU3HCHHBIX 3a/1a4;



YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTMUYECKUX TEPMUHOB M IOHATUMN: KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB M  MNPEBpAIICHHWE DHEPruu), TOMEocTa3
(camoperynsuusi), ypOBHEBasi OpraHM3alUsi O KMBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE
(penpotyKiius), HaCJIE€ACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3Jaratb OHOJIOTHUYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYyTallMOHHAasd,
LEHTpaJbHas J0orMa MOJIEKyJsipHOW Ouosiorun), 3akoHel (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LEHTpax MHOrooOpasusi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BaswuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJIaMU HAY4YHOI'O MO3HAHUS B OMOJIOTMM: HAOIIOJACHHE U ONUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBJICHUW, OpraHu3aluss MU TMPOBEACHHE OMOJIOTMYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUIi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IIPEBPAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U SHEPreTHUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOKCHHUS, UHAUBUAYAJIBLHOTO DPA3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJIyYeHHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEHEBHON KHU3HU C LEJIBbI0 00ECIIeUeHU S
0€30I1aCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOLIMX JIFOJEH, COONIIOJEHHUS HOpPM
I'PaMOTHOTO IMOBEJIEHHMsI B OKPY)KAIOLIEH NpUPOAHONW cpele, MOHMMaHHE HEOOXOAMMOCTU
UCIOJb30BAHUSA JOCTHKEHUH COBPEMEHHOM OHOJIOrMHM M OMOTEXHOJIOTHH JUlsl palMOHaIbHOIO
IIPUPOAOIIOJIL30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIe TIE€HETHYECKHE 3aJauyd Ha MOHO- W AUrHOpHIHOE
CKpELIMBaHUE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS IIPE/ICKAa3aHysl HACIEA0BAHNS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOIHATh JJAOOPAaTOPHbIE U MpaKTHUYECKHe PaboThl, cOOII0AaTh MpaBuiia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHHUE KPUTHUYECKH OIIEHMBAaThb U HMHTEPIPETUPOBATH MH(POPMAIHIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOil MH(OpPMaIK, HaydHO-TIOMY/ISIpHbIE MaTepUallbl), STUYECKHE ACTIEKThl COBPEMEHHBIX

HCCIIeJOBaHUI B 6I/IOJ'IOI‘I/II/I, MCIUIINHC, 6I/IOTCXHOJ'IOFI/II/I;



YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCHOJIb30BAThH
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHS y4yeOHOro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B ()OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPAacKpbIBaTh COJEp)KAHWE OHOJOTMYECKHX TEPMHUHOB W TOHSTHH: BUJ,
MOMyJsiMsl,  IeHO(OHA,  DBOJIOLMUSA,  JBWXKYIIME  CWiIbl  ((akTopbl)  3BOJIIOLMH,
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB, BHUI000pa30BaHHUE, IKOJIOTHYECKHE (PAKTOPHI, HKOCHUCTEMA,
MPOIYIEHTHI, KOHCYMEHTBI, PEIYIEeHThI, IeNH [UTAaHHUs, OJKOJOTHYECKas TNHpaMHUa,
ouoreorieHo3, buocdepa;

YMEHHE Wu3JaraTh Owoyiorndyeckue Teopuu (dBosoroHHas Teopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBeprioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAy4YHOTO MO3HAHMs B OMOJIOTHU: HAONIOJEHUE U ONHMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKAY HCCIeIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATh CYHIECTBEHHBbIE IPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSALUUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U IKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHU3Mbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOTOTCHHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHUE NMPUMEHATh MOJIy4YeHHbIE 3HaHUs JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM MKU3HU C LEJIbI0 00ecIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJCHUS HOPM

IrpaMOTHOI'O0 TIOBCACHHUA B OKp}I)KaIOH_Ieﬁ HpPIpO,Z[HOfI cpeac, NOHUMAHHC HCO6XOIlI/IMOCTI/I



MCIIOJIb30BAHUS JOCTUKCHUMA COBPEMEHHOM ouoorun VTS paIoHaIBLHOTO
MIPUPOIOTIONIE30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIE OMOJOTMYECKHE 33aJayd, COCTABIIATh CXEMbl MEpEeHOCa
BELIECTB U HEPIUU B 3KOocHcTeMax (LENH MUTaHus);

YMEHHE BBITIOJIHATH JaOOPAaTOPHBIC W MPaKTUYECKHe pabOThI, COOMI0IATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U JTab0PaTOPHBIM 000PYIOBAHKEM;

YMECHHE KPUTHYCCKH OICHMBATh W HHTEPIPETUPOBATH WH(POPMAIIUIO OHOJIOTHYICSCKOTO
COJICp’KaHUs, BKITIOYAIONIYIO TICEBJOHAYYHBIC 3HAHWS M3 PAa3IMYHBIX HMCTOYHUKOB (CpenacTBa
MaccoBOW HMH(pOpMAlMK, HAYYHO-TIOMYJSAPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
IKOJIOTHYECKHE MPOOTIEeMBI COBPEMEHHOCTH, (POPMHUPOBATH TI0 OTHONIECHUIO K HUM COOCTBEHHYIO
TTO3UIIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC TIHMCHMEHHBICE W YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHKOB, T'PAaMOTHO HCIOJIh30BaTh

MOHATHIHBIN anmapaT OUOJIOTHH.

TemaTtuveckoe mianuposanue 10 kiaace

No | HaumeHoBaunue KonunyecTtBo 4yacoB

DneKTpoHHbIE (IUPPOBHIC)
1/ | pasienoB U TeM Beer | KontpousbHbl | [IpakTtuuecku

00pa3oBaTeNbHbIE PECYPChHI
I | IpOorpaMMbl 0 e paboThI e paboThI

bu6moreka [IOK
buonorusa xax
1 2 0.5 https://m.edsoo.ru/7f41c29
HayKa
2
bubmuoreka [JOK

H{I/IBLIG CHUCTCMBI U
2 1 https://m.edsoo.ru/7f41c29
150, ¢ OpFaHI/ISaHH}I

2
XUMHYCCKUH bubmuoreka [JOK
3 | cocTaB M CTpOEHHE 8 1 https://m.edsoo.ru/7f41c29
KJIETKH 2
bu6mmoreka [JOK
KuznenesTenbHOCT
4 6 https://m.edsoo.ru/7f41c29
b KJIIETKH
2
. Pa3zmHokeHue u c 1 bu6mmoreka [JOK

WHUBUAYyaIbHOE https://m.edsoo.ru/7f41c29



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

pa3BUTHE 2
OpraHU3MOB
HacnencrBeHHOCTD bub6mmoreka [{OK
6 W U3MEHYUBOCTH 8 15 https://m.edsoo.ru/7f41c29
OPraHu3MoOB 2
Cenexuus
bu6mmoreka [{OK
OpPTraHW3MOB.
7 3 https://m.edsoo.ru/7f41c29
OCHOBBEI
2
OMOTEXHOJIOTUH
bubmmoreka [{OK
8 | PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c29
2
OO0I111E€ KOIIMUECTBO
34 0 4
9acoB IO TporpamMme
11 kiaacc
HaumeHnoBanue KonmmaectBo wacos
No DneKTpoHHbIE (IUPPOBHIC)
paszesoB U TEM Kontponsasie | [Ipaktuueckue
/T Bcero 00pa3zoBaTebHBIC PECYPCHI
MPOTrpaMMBbI paboThl paboTsI
1 OBOIIOIMOHHAS 9 ) bu6mmoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3uukHoBenue
bu6mmoreka [JOK
2 U pa3BUTHE 9 0.5
https://m.edsoo.ru/7f41cc74
JKA3HM Ha 3emiie
Opranusmsl u
bubmuoreka [JOK
3 OKpYy’Karomas 5 1
https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6mmoreka [JOK
4 SKOJIOTHYECKHUE 9
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 | PesepBHoe Bpems 2
https://m.edsoo.ru/7f41cc74
OO0111€e€ KOJINYECTBO 34 0 2.5



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