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IHosicHuTEILHAA 3aIIHCKA

Conep:xanue y4eOHOr0o npeamera

VYueOublit mpeamet «buonorusy yriryonéunoro yposus usydenus (10—11 kiaccsl) siBisiercs
OJHMUM U3 KOMIIOHEHTOB oOpa3oBaTenbHOUW obOnactu «EctectBeHHble Hayku». CoriacHO
nonoxerausmM GI'OC COO, npodusbHble yueOHbIE TPEAMETHI, H3y4aeMble Ha yrITyOJIEHHOM YpOBHE,
ABISAIOTCS criocoOoM nuddepeHnmanuu oO0y4eHUsT Ha cTapuieil CTYMEeHH ILIKOJIbl M IPU3BaHBI
00ecTeYnTh MPEeMCTBEHHOCTh MEX/Ty OCHOBHBIM OOIINUM, CPETHUM OOIIUM, CPEIHUM CTICIIUATIEHBIM
U BBICIIUM OOpa3oBaHUEM. B TO ke Bpemsi KaXblii U3 3THX y4eOHBIX NMPEIMETOB JOJKEH OBbITh
OPHEHTUPOBAH Ha MPHOPUTETHOE PELICHHE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U PAa3BUBAIOLINX
3ajJ1a4, CBA3aHHBIX C MpodopueHTanrei 00yJaromuxcst K CTUMYJTUPOBAaHUEM HHTEpeca K KOHKPETHOU
o0JacT HAy4YHOTO 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, MCUXOJIOTHEH,
CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Tporpamma maéT mpencTaBieHHE O LEIM M 3aJadyax M3Y4YeHUs Y4eOHOro mpeaMera
«buonorus» Ha yriyOnéHHOM YpOBHE; OmpezenseT o0s3aTelibHOoe (MHBApUAHTHOE) MPEAMETHOE
COJiepKaHHEe, €ro OCHOBHOTO oOmero oOpa3oBaHusi, Onarogaps dYeMy IpOCMaTpUBAaeTCs
HaNpaBJICHHOCTh Ha TMOCJIEAYIONIee pa3BUTHE OWOJIOTMYECKUX 3HAHWN, OPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHMS,  SKOJOTMYECKOTO  MBIIUICHUS,
NPEJCTaBICHUN O 370pOBOM 00pase KHU3HH, Ha BOCIIUTAHHE OEPEKHOTO OTHOIICHHS K OKpY KaroIIen
NPUPOIHOH cpere. B mporpamMmMe Takxke MoKa3aHbl BO3SMOXKHOCTH y4eOHOro npenmera «bruomorus»
B peanm3anuu TpeboBaHuii CraHmapTa K IUIAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM U
IPEIMETHBIM pe3yJibTaTaM 00y4eHus U B HGOpMUPOBAHIH OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIbHON
JESITeTbHOCTH 00YYAOLIMXCS [0 OCBOCHHUIO COIEPKaHUs OMOIOTHYECKOro 00pa3oBaHus Ha CTapIien
CTyHneHH o0meo0pazoBaTebHON MIKOJBL. Pabodas mnporpamma SBISE€TCS OPUEHTHUPOM IS
COCTABJICHUS] aBTOPCKUX pabOuMxX mporpaMM ABTOpaMH pabodMx MpOrpaMM MOMKET OBITh
NPE/UIOKEH CBOM TMOAXOJ K CTPYKTYPUPOBAHHUIO M IOCIEA0BATEIBLHOCTH H3YYEHHUS Y4eOHOTro
MaTepuaia, cBO¢ BHUJEHHE CIOCOO0B (HOPMHUPOBaHMA y OOYYAIOIIUXCS MPEIMETHBIX 3HAHWHA WU
YMEHUH, a TaKkKe METO/I0B BOCITUTAHUS M Pa3BUTHI CPEICTBAMU yueOHOTro npeamera «buomorus»

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «BUOJIOT USD»

YueOHblit npeamer «buonorus» Ha CTYNMEHH CpeAHero oduiero oOpa3oBaHHs 3aBEpLIAET
Ouosiornueckoe 0Opa3oBaHME B IIKOJE€ W OPHEHTUPOBAH Ha PACIIMpPEHHE U YIiyOleHue 3HaHWUN
o0yyaromuxcs o KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHON OMOJIOTHH, SMOPUOIOTHH U
OMOJIOTUY Pa3BUTHSL, TCHETUKH, CEJIEKIINU, OMOTEXHOJIOTUH, SBOJIIOIMOHHOTO YUYCHHS U KOJIOTHH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriayOJieHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJTOTOBKY 00YYarOIUXCs K MOCIEAYIOIeMY IOIyYeHUI0 OMOJIOrHUecKoro o0pa3oBaHus B By3ax U
OpraHu3aIMsIX CPEeAHEro MpodecCuOHATBLHOro 00pazoBaHus. OCHOBY €ro COJAEPXKaHUS COCTABIISET
cucreMa OMOJIOTMYECKHX 3HAHUH, NOTYYSHHBIX MPH U3YYCHUH 00YYaIOIIUMHUCS COOTBETCTBYIOLINX
CHCTEMaTHYECKUX pa3esioB OMOIOTUH B OCHOBHOM miKoJie. B 10—11 kiaccax 3T 3HaHHA MOTy4atoT
pazButHe. Tak, pacimupensl U yriryOiaeHbl OHOIOTUYEeCKHe 3HAaHUS O PACTEHUSX, )KUBOTHBIX, IpHu0ax,
OaKkTepHsX, OpraHU3Me YeIOBeKa, OOIIUX 3aKOHOMEPHOCTSX XKU3HU; JOTOJIHUTEIBHO BKIIOUEHBI
OMOJIOTHYECKHE CBEJICHHSI IPUKIIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOKHO MCIOJIb30BATh
KaK OpHEHTHpHI JUIsl TOCIeAyIouero BbIOOpa mnpodeccun. Bo3MokHa Takke WHTErpanus
OMOJIOTHYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSAMH, IOJyYEHHBIMH OOYYAIOUIUMHCSA TpPU
U3y4eHUH (PU3NKH, XUMUH, Teorpapuu U MaTEMaTHKH.

CrpykTypa nporpamMmsl yaeOHOTo TipeaMeTa « buoorus oTpaxaeT CHCTEMHO-YPOBHEBBINH U
HBOJIIOIMOHHBIA MOAXOABl K u3y4deHHIo Ouonoruu. COrlacCHO MM, H3Y4YalOTCS CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTEpHbIC IS KHUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHHU3allM{, 3BOJIOLUU
OpPraHUYecKoOro Mupa Ha 3emJiie, COXpaHEHHUs] OMOJIOTHYECKOro pa3HooOpasus 1uiaHeTsl. Tak, B 10
KJIacCe€ M3YYal0TCs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OHONOTHMu, 3MOPHONIOTHU W OHOIOTHU
Pa3BUTHS, TEHETHKH U CENEKIIUH, OMOTEXHOJIOIMH U CUHTETUYECKON OMOJIOTHH; aKTyaJU3UPYIOTCS
3HaHUsA O0ydJarmuXxcs 1Mo O0O0TaHWKE, 300JI0TUH, aHATOMUH, (pu3monoruu yenoBeka. B 11 kmacce
M3YYalOTCs SBOJIIOLIMOHHOE YUYEHHE, OCHOBBI 9KOJIOTHH U YUeHue o buocdepe.

YueOHblit npeamer «buonorus» TpuU3BaH 00ECHEYUTh OCBOCHHME OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHLIUIIOB M MPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHON



€CTECTBEHHO-HAYyYHOW KapTUHBI MUPA; 3HAHUI O CTPOSHUH, MHOT000Pa3uX U 0COOEHHOCTSIX KIIETKH,
OpraHusma, MOMyJISIIKUK, OWOLEH03a, SKOCHCTEMBI; O BBIAAIONIUXCA HAYYHBIX JOCTHIKEHUSIX,
COBPEMEHHBIX HCCIICZIOBAaHUSAX B OMOJIOTHH, MPUKIAJHBIX aCHEeKTaxX OMOJOrMYeCKUX 3HaHWU. Jlis
Pa3BUTHS U MOJIIEPKAHUS MHTEpeca 00yJaloIMXCsl K OMOJIOTHU HapsIly CO 3HAUUTEIILHBIM 00bEMOM
TEOPETUYECKOT0 MaTepHajga B COJCpKaHUU y4yeOHOro mpeamera «bHOJOTHS» NpPEeaycMOTPEHO
3HAaKOMCTBO C MCTOpPHEH CTAHOBJICHMS W PA3BUTHUA TOW WIM MHOW 00JacTH OMOJIOTHH, BKIIAJOM
OTEYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B peIlICHHE BaKHEHIINX OMOIOTHUECKUX M 3KOJIOTMYECKUX
npobiem.

HEJIN U 3AJAYU U3YUYEHUSA YUYEBHOI'O TIPEJIMETA «BUOJIOI'U51»

Llenp n3ydenus: yuebHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBIIAJICHUE
00yYaromyUMHUCs 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHON OPraHMU3aLuU KHUBBIX CHCTEM Pa3HOTO
paHran mNpuoOOpeTeHHWEe YMEHMH UCIIONb30BaTh OSTH 3HAHUSA B (POPMHUPOBAHUM HHTEpeca K
omnpeaenéHHoi o01acTu mpohecCHOHATBLHOU AeSITeILHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, Wi K BEIOOPY
y4eOHOT0 3aBe/leHHs I IPOJAOIDKEHHUS OMOIOTUYECKOro 00pa3oBaHMs.

JocTwkenne neiau u3ydeHus yuebHoro mpeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreynBaeTCs peIeHueM CIeIyIoIuX 3a1au:

OCBOCHHE OOYYArOIIMMHUCS CHUCTEMBl OMOJIOTMYECKMX 3HaHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHiaX,
COCTABJISIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MUPA; O CTPOCHUH, MHOTO0Opa3uu u
OCOOCHHOCTSIX OHMOJOTMYECKHX CHUCTeM (KJIETKa, OpraHu3M, IOMYJslus, BHJ, OHWOTEOICHO3,
o6uocdepa); 0 BHLIAIOLINXCS OTKPBITHIX U COBPEMEHHBIX UCCIIEAOBAHMIX B OMOJIOTHH;
O3HAKOMJICHHE  OOy4Yalomuxcs C  METOJaMHM  TO3HAHUS  JKUBOM  NPUPOIBI:
UCCIIEIOBATEIbCKUMHU METO/IaMU OMOJIOTUYECKUX HAyK (MOJEKYJSIPHOW M KIETOYHOH OMOJIOTHH,
SMOPHOJIOTUN U OHMOJIOTUU PA3BUTHS, TEHETHUKU M CENEKIUH, OMOTEXHOJIOTHH M CHUHTETHYECKOU
OMO0JIOTHH, TTaJICOHTOJIOTHUH, SKOJIOTHH); METOAAMHU CaMOCTOSATEIILHOTO MPOBEJCHUS OMOIOIMYECKIX
uccleloBaHN B JabopaTtopur ¥ B npupoae (HaOmoaeHHe, W3MEpPEeHHEe, OSKCIECPUMEHT,
MOJIETTUPOBAHUE);

OBJIAJICHUE O0YYAIOUMMHKCS YMEHUSMHU: CAaMOCTOSITEIIbHO HAXOIUTh, aHAJTU3UPOBATh U
UCTIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJIb30BAaThCS OMOIIOTUYECKON TEpMHUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABIMBATh CBSI3b MEKIY Pa3BUTHEM OMOJIOTUU M COLMAIbHO-DKOHOMUYECKHUMHU U
HKOJIOTUYECKUMHU TpoOJIeMaMy YelIOBEUEeCTBa; OLEHUBATH IOCIEACTBUS CBOCH NEATEILHOCTH MO
OTHOLICHUIO K OKPY)XAIOWIEH MpUpPOTHOW cpeae, COOCTBEHHOMY 3J0POBBIO U 3/10POBBIO
OKpY’KaIOIIMX JI0fIei; OOOCHOBBIBaTH M COONIONATh MEphl NPOPHIAKTUKK HH(EKIMOHHBIX
3a0oJeBaHMi, TNpaBWa TOBEJACHHUA B Mpupoje U obecrieueHHss O€30MacHOCTH COOCTBEHHOU
KHU3HEJEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTyalUsAX IPHPOJHOTO W TEXHOT'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 001acTH OMOJIOTHH;

pa3BUTHE Y 00yUaIOIIMXCs MHTEUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBLIAIONIUMUCS OTKPBITUSMH U COBPEMEHHBIMU HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOA0JIOTHEH OHOJIOrMYecKoro HMCCIECI0BAHUS; IPOBEICHHS
SKCHEPUMEHTANbHBIX  HCCIENIOBAaHUN, peImIeHUs] OMOJOTMYECKHX  3ajad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHUE y 00YYaIOIUXCsl IEHHOCTHOTO OTHOLICHHUS K KUBOW MPUPOJIE B IIETIOM U K
OTAETHHBIM €€ 00BEKTaM U SIBICHUSAM; (HOPMUPOBAHHE IKOIOTUIECKOM, TeHETHYECKOW IPaMOTHOCTH,
o01Ieit KyJIbTypbI IOBEACHUS B IPUPOJIC; HHTEIPAIlMH €CTECTBEHHO-

HAy4HbIX 3HAHU;
npruoOpeTeHue 00yJaromuMucs KOMIIETEHTHOCTH B parnroHaIbHOM
MPUPOIOTIONB30BAaHUN (COOIIOACHNE TPABWII MOBEACHHUS B MPUPOJE, OXPAHBI BUIOB, YKOCHUCTEM,
ouocdepsl), COXpaHEeHHH COOCTBEHHOTO 3/I0POBbS U 3J0POBbsI OKPYIKAIOUINX JIFOACH (COO0IeHuUs
Mep TpOPWIAKTHKU 3a0oNieBaHWM, oOecredeHne Oe30MacHOCTH  KM3HEACATEIHHOCTH B
Ype3BbIUANHBIX CUTYAIUsIX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTMYECKHUX 3HAHUN ¥ YMEHUH B MOBCETHEBHOM KU3HU;

CO3/IaHUE YCJIOBUM JUII OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCS HWHIUBUAYaTbHON
o0pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — mocieayionieMy  mnpodeccHoHaTbHOMY
CaMOOIIPEJICJICHUIO, B COOTBETCTBUHU C MHAMBHYaJIbHBIMH HHTEPECAMU U MOTPEOHOCTSAMHU PETHOHA.




MECTO YYEBHOI'O INIPEJIMETA «BUOJIOT'US1» B YYEBHOM IIVIAHE

[Tporpamma cocrtaBieHa ¢ y4€TOM KOJIMYECTBA YacOB, OTBOJAMMOrO Ha M3y4YCHHE MpeaMeTa
«buonorus» ydeOHbIM IJIaHOM Ha yriryOiaéHHOM ypoBHe B 11 kimaccax.

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEACTB O0yUEHUSI OMOJIOTUU OCYIIECTBISICTCS
c yuéroM cnenu(uKH ero coaep)kaHus M HANpPaBICHHOCTH Ha MPOAOJDKEHHE OHOJIOTHYECKOTrO
00pa3oBaHMs B OpPraHU3aLUAX CPETHETO MPOPECCUOHATBFHOTO U BBICILIEI0 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIIOBHEM TIpU OOY4YeHHH OWONOTHMHM Ha YIiyOJIEHHOM YPOBHE SIBIISETCS
MIPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke yyactue o0y4yaromuxcs B BHITOJTHEHUN
MIPOCKTHBIX U y4eOHO-UCCIIEOBATEILCKUX paboT, TEMaTHKa KOTOPBIX OMpEAEIsIeTCs yUYUTeIeM Ha
OCHOBE UMEIOIINXCS MAaTEePUAIEHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUI.

B TemartnueckoM MJIaHMPOBAHUU ISl KAKIOTO Kiacca MPEAIoJaraeTcsl pe3epB yueOHOro
BPEMEHHU, KOTOPBII yUUTENhb MOXKET HCIOJb30BATh 10 CBOEMY YCMOTPEHHIO, B TOM YHCIE IS
NpoBeACHUST 0000MIAOIMX YPOKOB, 3alIUThl OOYYalOIIMMHUCS MPOEKTHBIX M y4eOHO-
UCCIIeIOBATENILCKUX PadoT.

Conep:xanue yueOHOr0 npeamera

Pa3nea 1. buoxumus
Tema 1.1. JIunuael: )KUpPHBIE KUCIOTHI, HEUTPAIbHBIC JKUPBI, BOCKA, MBI MEMOpaH:
dochonunuabl ¥ X0JIeCTepuH, CTEPOUIHBIE TOPMOHBIL. JIunuasl MmeMOpan: gocdo- u
COUHTOJUIHIBL; TEPIICHBI H TEPIICHOUIBI, CTEPOUIBI.

Knaccudukanus, crpoenue, 1 GU3NKOXMMHUYECKHE CBOMCTBA OTAEIBHBIX IPYIII JIUTHIOB.
Knaccudukaius 1 0cOOEHHOCTH CTPOSHUS IPUPOTHBIX KUPHBIX KUCIOT. [IUIeBble HCTOUHUKH U
Ouosiornueckre (GPyHKINN HACHIIIEHHBIX U HEHACBIIIICHHBIX JKUPHBIX KUCIOT. [loarHeHackIeHHbIe
KUPHBIE KUCIIOTHI KaK He3aMEHUMBbIE MUIIEeBbIe PakTOpbl. CBONCTBA KUPOB, KUPOBBIC KOHCTAHTHI.
Pounb :xupoB B opranusme. MexaHu3Mbl IPOrOpKaHus )KUPOB. IIepekncHoe OKUCICHUE JIMITUIOB U
€ro poJib B ropue *kupos. [IpupoaHbIe U CUHTETUYECKUE AaHTUOKCUIAHTHI U UX IIPUMEHEHUE B
MUILEBOH MpoMbIlIeHHOCTH. CTepuHbl. Poib cBOOOAHOT0 X0JeCTeprHa U €r0 MPOU3BOIHBIX.
CrepuHbI pacTUTENBHOTO IPOUCXOXKIEHUS U X NUIIEBOE 3HaueHue. [[poMbllITIeHHOE ToTyueHne
JIMIIAJ0B U X UCIIOJIB30BAHUE B IMILEBBIX LIEIISX.

Tema 1.2. YrneBoabl. Anb1o3bl ¥ KeT03bl. JInHeHbIe U 1uKiIndyeckue popmsl. [Iupanossl u
¢bypano3bl. MoHOCaXapHIbl, IU- U MOJTUCAXAPUABL: CTPOSHHE U (PYHKIIUHU B )KUBBIX CHUCTEMaX.

Pacmipoctpanenue yrieBooB B mpupoje. Kiaccudpukanus yrueBonoB. XapakTepuUCTHKA
BOKHEWILIMX MPE/ICTaBUTENIE MOHOCAXapU/I0B, OJUTOCAXapUI0B, onrcaxapuaos. CBoncTBa
yTIeBOIOB. Pomb yriieBo0B B 00pa30BaHUU KOMIIOHEHTOB TKaHEH )KUBOTHBIX U PACTUTEIHHBIX
OpPraHM3MOB, y4acTHe B mporieccax oOMeHa. Vcrnoib30BaHne yrieBoI0B B MHUIIEBOM
MIPOMBIIUIEHHOCTH.

Jlabopamopuvie u npakmuyeckue pabomi:

N3yueHne kaueCTBEHHBIX PEAaKLUK Ha caxapa.

Tema 1.3. benku: aMMHOKHUCIOTHI M IENTUAHAS CBSI3b. Y POBHU OpPraHU3allii, TONOJIOTHS U
¢byHkunn 6enxoB. PepMEHTATUBHBIN KaTaal3 Kak BakKHEHIIee CBOUCTBO OenKoB. Perymsuus
pabotsl pepmeHToB. TUMBI PepMEHTOB.

Paznoobpa3zue 6uonornueckux GyHKINI OTKOB. AMHUHOKUCIIOTHI - COCTaBHBIE 3JIEMEHTHI OeKa,
uXx cBoicTBa. Poiib aMUHOKHCIIOT B 0OMEHE BEIECTB U MUIIEBON TexHoJIoruu. HesameHnmeble
aMHHOKHUCIIOTHI. [1yTH OBBIIEHHS MUIIEBOI LIEGHHOCTH PacTUTENBHBIX OenkoB. [lentuapl, nx
ydacTtue B oOMeHe BemiecTB. [IpHHIMIBI CTPYKTYpHOM oprann3anuu Oenkos. [lepuynas,
BTOpPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa OeIKOBOI MoseKybl. PU3UKO-XUMUYECKHE
XapaKTepUCTUKH OenkoB. [leHaTyparust 6enkoB. 3HaueHHe JeHaTypalyi OEIKOB B MUIIEBOM
texHonoruu. zosnexkrpudeckas Touka. Kiaccuduxanus 6enxkoB. @epMeHTH — OHOIOTHYECKHE
KaTaln3aTtopbl. XUMHUYecKast Ipupoja, cTpoeHue ¢pepMeHToB. [IoHsATHE 00 aKTHBHOM LIEHTpE



bepmenTa u MexaHu3Me (hepMEeHTATUBHOTO Kataiu3a. CrienupuuHOCTh AeHCTBHS (PEPMEHTOB.
JlabunbHOCTH (hepMEHTOB. AKTHBATOPHI U HHTUOUTOPBI. MeXaHW3Mbl UHTHOUPOBaHUS (hEPMEHTOB.
[Tpuniune! perynsauuu GepMeHTaTUBHBIX MporieccoB. Kinaccudukanus pepmenton. Kparkas
XapaKTepUCTHKA OT/IEJIBHBIX KJIACCOB (DEPMEHTOB U MX MpeacTaBuTeneii. @epMeHTHbIEC penapaThl
B IIUILEBBIX TEXHONOTUAX. IMMOOMIN30BaHHbIE (DEPMEHTHI.

Jlabopamopnule u npakmuueckue pabomoi:

W3ydenne KaueCTBEHHBIX pPeaKkiiii HA aMUHOKHUCIIOTHI U OEJIKH.

N3ydenune ckopocTu paboThl (hepMEHTOB.

Tema 1.4. HyK.HCOTI/IIILI " a30TUCTBIC OCHOBAHUA, BXOAAINUC B COCTAB HYKJICUHOBBIX KHUCJIOT.

CTpyKTypa HyKJIEHHOBBIX KHCIOT. A30TUCThIe ocHOBaHUs. Hykneorunsr. JIHK u PHK, oGrmias
xapaktepucTuka. TprozodocdaTsl HyKICOTHAOB KaK HCTOYHUKH dHepruu. Mcnons3oBanue
SHEPTUHU VISl IPOBEICHUSI XUMUUECKUX PEaKIIU.

Tema 1.5. Hykneunossie kuciotsl: PHK u IHK — crpoenue, pynkunun. Hennpopmannonnsie
(YHKIMU HYKJICOTHIOB M UX MTPOU3BOIHBIX.

JIHK kax HOCcHTENb reHeTnueckoil nnpopmanyu. I'enernyeckuii koa. Permukarus JTHK.
WNudopmannonnas PHK, tpankckpunims. Tpancnopraas PHK. Cunres 6enka B pubocome
(Tpancmsums). Mytanuu. MonekyispHslie 6o1e3Hu. | eHeTndyeckast nHxeHepus. PekoMOMHaHTHBIE
JHK u renetnuecku moauduuupoBaHHbie NpoayKTel. Pudbonykneonporenasl. PHK u katanus
xumuueckux peakuuil. PHK mup.

Tema 1.6. Peakuuu maTpuyHOro cuHTE3a. Pelienre crangapTHBIX 3a1a4
Pemienue craHaapTHBIX 33124 110 MOJIEKYJIAPHON OMOJIOTHH.

Tema 1.7. OcHOBHBIE TUITBI BUPYCOB. OCOOCHHOCTH KU3HEHHOTO IMKJIAa. BUpPYCHI - maToreHsl
yenoBeka. PeTpoBupychl u 00paTHast TPAHCKPHITLIKS.

Bupycel. Otinuuune BUPYCOB OT KJIETOYHBIX (DOPM KU3HU U UX MPOUCXOKIeHHE. J[Be (hopMbI
CyILLIECTBOBAaHUs BUPYCOB. [IpUHIUIIBI CIUPAJIBHON U UKOCasHApHUIecKo cummerpuu. [lonsarue o
Karicuzie u cynepkancune. Crpykrypusie 6enku BupycoB. PHK u IHK Bupychoro
npoucxoxaenus. O6mas kinaccudpukanus: neyxcnupansueie JIHK u PHK, ognonutuarsie JIHK u
PHK: konbuessie ¢popmbl, cBepxcnupanuzobannbie JJHK. MoHOXpoMOCOMHBIE BUPYCHI.
PetpoBupycsl u oOpatHas Tpanckpuniys. CriocoObl 3apakeHus KIETKU U )KU3HECHHbBIE [IUKJIIbI
BHUPYCOB.

Tema 1.8. 3HaKOMCTBO ¢ OMOTEXHOJIOTHE.

buoTtexHoMOrHs Kak 0JTHO U3 OCHOBHBIX HAMPABJICHUI HAyYHO- TEXHHYECKOTO MpOoTpecca.
HcTopudeckue acrieKThl pa3BUTHs OMOTEXHOJIOTHUHU. BeayIye HaripaBieHUs pa3BUTHUS
OMOTEXHOJIOTMH Ha COBPEMEHHOM dTane pa3BuThs. [IpoayKTsl, modyyaeMbie OMOTEXHOIOTHUECKUM
myTeM. BUOTEeXHOIOTHS B PEIIeHNU CONUaIbHBIX mpobaem. CriocoObl HCTIONb30BaHus OaKTepuil u
BHUPYCOB B OMOTEXHOJIOTHH.

Tema 1.9 Pemenue 3a1au ¢ BHEPEHNEM T€HETUUECKUX KOHCTPYKLIHH.

Pemienue coXHbBIX 3371a4 IO MOJIEKYJISIPHOW OMOJIOTHH C AJIEMEHTaMU OMOTEXHOJIOTHH.

Tema 1.10. bruoxumust MUKpOOPraHU3MOB



IInranne MUKPOOPraHU3MOB. TpaHCIIOPT MUTATENBHBIX BELIECTB. POCT, pa3BuTue u
KyJIbTUBUPOBaHHE MPOKapruoT. HekyabTHBHpYyeMBbIe U MOKosIuecs: HOpMbl MUKPOOPTaHU3MOB.
[Tepcuctupyronye nHpekun. Metaboaru3mM MUKpoopraHu3MoB. CrIocoObI OTYYEeHUs SHEPTUH.
Jlpixanue u OpoxeHre. MeTrabonu3M MaTOreHHbIX OaKTepU.

Tema 1.11. [ToaroroBka k EI'D

Pa36op tunos 3amanuii EI'D. O6cyxaeHne 6aios 3a Kaxaoe 3aaanue. CTpaTeruu HaxoxXICHUS
MPaBWJIBHBIX OTBETOB Ha 3aJaHus BTOpoi yacTu. [lepecyer nepBudHbIX OamoB. Pa3sHuia, Mexmay
3HAHUSAMH, HEOOXOUMBIMU JJIsS HATUCAHUSI OJTMMITHA Bl CO 3HAHUSMU, HEOOXOIUMBIMH IS
Hanicanust EI'D. Pemienue TunoBbIX TecTOBbIX 3aaanuil EI'D mo Bcem pasnenam OMOIOTHUH.
Pemenue tTunoBbix 3aganuii EI'D ¢ pa3BepHYTHIM OTBETOM 110 BceM pasnenam ouosioruu. Kak mo
BONPOCY MOHATH KAKUMHU OYIyT KpUTEPUU OLICHKH. Kakue MyHKTHI TOJDKEH BKIIOYaTh OTBET.

TemaTnuyeckoe NJIAaHMPOBaHHUE Y4eOHOT0 MpeAMeTa

KonunuectBo
Pa3nen / Tema
aK. 4.
Pasnea 1. buoxumus u MmosieKyJisipHasi 0M0J10Tust 136
Tema 1.1. JIunuapl: )KUpHBIE KUCIOTHI, HEUTPAJIbHBIE JKUPBI, BOCKA,
Tunuasl MeMOpaH: hochonunuabl U X0NeCcTepuH, CTEPOUTHBIC TOPMOHBI. ]
Jlunuasr MmemOpan: ¢pocdo- U CYUHTOTUNUIBL; TEPIICHBI U TEPIICHOUIBI,
CTEPOUIbI
Tema 1.2. YriaeBoasl. AIba03bI U KETO3bI. JIMHEHHEIE U IUKIINYECKUE
¢dopmsl. [Tupanossl u pypanossl. MoHOCaXapuabl, M- U TOJTHCAXAPUIbIL: 8
CTpoeHue U (PYHKIIMH B )KUBBIX CHCTEMAX.
Tema 1.3. benku: aMMHOKHUCIOTHI M IENTUAHAS CBSI3b. Y POBHU
OpraHu3aIiH, TONOJIOTHs U QYHKIMU O6erKoB. PepMEHTATUBHBIN KaTaIu3 ]
KaK BaXkHelilee cBocTBO OenkoB. Perymsamust pabotsl pepmenToB. Tl
(bepMeHTOB.
IIpomexyTouHasi npoBepo4Has padorTa 2

Tema 1.4. HykieoTuipl 1 a30TUCTBIE OCHOBAHUS, BXOASINE B COCTaB

HYKJIEMHOBBIX KHCJIOT.

Tema 1.5. Hykneunossie kucnotsl: PHK u JIHK — ctpoenue, pynkunu. 4

Heunndopmanmonnsle GQyHKIMK HYKJICOTHIOB M UX MPOU3BOIHBIX.

Tema 1.6. Peakiiuu matpuuHoro cuHresa. Pelienue craHgapTHbIX 3a1a4 6

IIpomexyTouHasi npoBepo4Has padora 2
8
4
6

Tema 1.7. OcHoBHBIE TUITBI BUPYCOB. OCOOEHHOCTH )KU3HEHHOTO ITUKIIA.
Bupycsl - matoressl yenoBeka. PeTpoBupycsl 1 00paTHas TPAaHCKPHUIIIHSL.
Tema 1.8. 3HaKkOMCTBO ¢ OMOTEXHOJIOTHEH.

Tema 1.9 Pemenue 3a1a4 ¢ BHEPEHUEM T€HETUUECKUX KOHCTPYKIHH.

Tema 1.10. buoxumusi MUKpOOPIaHU3MOB 12
KonTpoJsbHas padora mo pasaeay 1 4
Pa300p KOHTPOJIBbHOI 1 oaMMNUAAHBIX 3axannii BOI 20
IMoaroroska k ET'D 40

IInanupyeMble pe3yJbTaThbl 0CBOEHHS IPOrPAMMBI 10 OMOJIOTHH HA YPOBHE OCHOBHOI'O
o0miero oopazoBanus (0a30Bblil YPOBEHb)



JInuyHOCTHBIE pe3yJIbTaThI
®I'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHUS 00YYaIOIIUMHCS
porpaMM CpeaHero o0miero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEMETHBIC U NIPEIMETHEIE.

B CTPYKTYPC JIUIYHOCTHBIX PE3YJILTATOB OCBOCHH ITPOTrPpaMMBEI 110 OHoI0THH BBIACICHBI
CJICAYIOIINE COCTABIISAIONINE: OCO3ZHAHUE 00YYaIOUIMMHUCS POCCUHCKOM I'pakIaHCKOW UAEHTHYHOCTH
— OTOBHOCTHU K CaMOPa3BUTHUIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACICHUTIO, HAJIMYNUC MOTHUBAIINU K
00y4YeHHIO OMOJIOTHH, LIeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI TMUHOCTH Ha OCHOBE
KIIIOYECBBIX L[GHHOCTGfI U UCTOPUUICCKUX TpaI[I/ILII/Iﬁ Pa3sBUTHUA OHOIOTHYECKOI0 3HaHHUA, TOTOBHOCTH
Y CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS B CBOCH NIE€ATEIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIHIUMU CUCTEMC OMOJIOTHYECKOr0 06pa3OBaHI/I$I, HaJInu4uec
IMpaBOCO3HAHUMA 9KOJIOTHYECKOM KYJbTYPHI, CIIOCOOHOCTH CTaBUTH eI U CTPOUTD )KU3HCHHLIC
IIJTIaHBbI.

JInuHOCTHBIC PE3YJIbTATBI OCBOCHUS IPOTrpaAMMEI 110 61/IOJIOFI/II/I JOCTUIalOTCA B CAMHCTBEC
yqe6H01?1 U BOCITUTATEILHOM ACATCIIBHOCTHU B COOTBCTCTBHUU C TPpaAUITHOHHBIMU pOCCI/IfICKI/IMI/I
CONMOKYJIbTYPHBIMU, HCTOPUUCCKHMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
OGH.[GCTBC IMpaBuUJIaM1 U HOpMaMU MMOBCACHUA U CHOCOGCTBYIOT nponeccaMm CaMOIIO3HAHUA,
CaMOBOCIIUTAHUA U CaMOPA3BUTHS, PA3SBUTUA BHYTpeHHef/'I MO3uNUn JINIHOCTHU, MATPHUOTHU3MA U
YBa)K€HHM:I K 3aKOHY U IIPaBOIOPSIAKY, YEJIOBEKY TpyJa U CTapLIEMY OKOJICHHUIO, B3AUMHOI'O
yBa)KEHHsI, 0EpEKHOT0 OTHOILIEHUS K KYJIbTYPHOMY HACJIEIUIO M TPATULMSIM MHOTOHAIIMOHAIEHOTO
Hapoza Poccuiickoin denepannu, Opupoie U OKPYKarOUIEN CpeLE.

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro npeamera « bruonorusy qomKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCsI PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3HILIKEH TNYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTALINH, TO3UTHBHBIX BHYTPEHHUX yOCKICHHIA,
COOTBETCTBYIOLIUX TPAAULIMOHHBIM IEHHOCTSIM POCCHICKOT0 O0IECTBA, PACIIMPEHUE )KU3HEHHOTO
OTIbITA U OTBITA AEATEIBHOCTHU B IIPOLIECCE pEAIN3allM OCHOBHBIX HAIIPABJIEHUH BOCIIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpMHPOBAHHOCTD TPAXKJAHCKOHN IMO3UIIMH 00y4JaloNIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIeCTBa;

0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKECHUE 3aKOHA U
IIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOM JESITEIBHOCTH IPU CO3JIaHUH YUEOHBIX MPOEKTOB,
peleHnH yueOHbIX U M03HABATEIbHBIX 3a71a4, BHIIOJHEHUH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIIUIO MO OTHOLICHUIO K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YMCHUC YUUTBHIBATH B CBOUX ﬂeﬁCTBHHX HGO6XO,Z[I/IMOCTB KOHCTPYKTHBHOT'O B3aHMOHeﬁCTBHH
JIIOI[CFI C pa3sHbIMUA YGG)KILCHI/ISIMI/I, KYJbTYPHBIMHU LICHHOCTAMU U CONUAJIBHBIM ITOJIOXKCHUCM

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS YUEOHBIX,
II03HABATENIBHBIX U UCCIIEOBATENbCKUX 3aa4, YBAKUTEIBHOIO OTHOILIEHUSI K MHEHHUIO ONIIOHEHTOB
IpU 0OCYXIEHUH CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCThH POCCHICKON TPa X TAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HapOy, 4YyBCTBa OTBETCTBEHHOCTH niepes PoauHoi, rop1ocTH 3a CBOM Kpal, cBoto Ponuny,
CBOH A3BIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOTOHAMOHAJILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILICHHUE K IPUPOAHOMY HACIECAUIO U IaMATHUKAM IIPUPOABI, JOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTH OLIEHUBAThH BKJIA/l POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
IIOHUMAaHUs 3HAYCHUA GI/IOHOFI/II/I B IO3HAHWHA 3aKOHOB NPUPOJLI, B )KU3HU YCJIOBCKA U
COBPEMEHHOTO O0IIeCTBa;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTh K CITY’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOr0O HapO/a;
c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PELICHHS, OPHEHTUPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEISAM, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAaAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIFOUAst ICTETHKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JECHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTL K CAMOBBIPAKCHHUIO B pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUC ITPOSBJIATH
KadycCTBa TBOp‘IeCKOfI JIMYHOCTH,

S) puznyeckoro BocnuTaHusA, POPMUPOBAHHUSA KYJIbTYPbI 310POBbS H
3MOLMOHAJILHOIO 0JIArONOTyYHs:

MOHUMaHME U pealin3alus 310poBoro u 6e3onacHoro odpasa >KU3HU (310pOBOE MUTAHHE,
cO0JII0IEHNE TUTHEHNYECKHX TPaBUII M HOPM, COaJIaHCHPOBAHHBINA PEKUM

3aHATHH U OTABIXA, peryysipHas (puzndeckast akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PM3HUECKOMY M NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [IEHHOCTHU TIPABIJI WHAUBHUIYAILHOTO M KOJUICKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIMX 3J0POBbIO U JKU3HU JIFOJIEH;

0CO3HAHME MOCIEICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPeOICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHUA:
TOTOBHOCTL K TPyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA, pr,Z[OJHOGI/IC;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJOTHYECKOI 1 COLIPIaJIBHOfI HAIpaBJICHHOCTH,
CIIOCOOHOCTD HHULIMHUPOBATH, IJIIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATE TaAKYIO AJCATCIIBHOCTD,



MHTEpEC K pa3InYHbIM chepaM mpodecCuOHaTBHOM e TeNbHOCTH, YMEHUE COBEpPIIATh
OCO3HaHHBIN BbIOOp OyayIeil mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH
KU3HU;

7) 3K0JI0rH4eCcKOr0 BOCIIHTAHHUS:

AKOJIOTMYECKH IEJIeCO00pa3HOe OTHOMICHHE K MPUPOC KaK UICTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILECTBOBAHMS;

MOBBIIIIEHUE YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI: IPHOOPETEHHE OIBITA TNIAHUPOBAHHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIECACTBUN JUIsl OKPYKAIOLEH CPENIbL;

0CO3HAHME TTI00ATIBHOTO XapaKTepa 3KOJIOTMYECKHX MPoOIeM U IyTel UX PeLIeHHUs;

CHOCOOHOCTH MCIIONIB30BATh MIPHOOpPETaeMble IPY U3yUYCHUH OMOJIOTUU 3HAHUS U YMEHHUS
IIPU pPeUIeHUU MPo0IeM, CBSI3aHHBIX C pAllHOHAIEHBIM IPUPOAOIOIL30BaHNEM (COOIIOIEHUE
IIpaBUJI IOBEACHUS B IIPUPOJIE, HAIPABICHHBIX HA COXPAHEHUE PABHOBECUS B DKOCUCTEMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HEMPUATUE NEUCTBUN, IPUHOCSIIMX BPE] OKPYKAKOLIENH IPUPOAHOM Cpee,
YMEHHUE MPOTrHO3UPOBATH HEOJIArONPUATHBIC KOJIOTMUYECKHIE MTOCIEICTBUS MPEAPUHUMAEMbIX
JNEUCTBUN U NIPEAOTBPALLIATh UX;

HaJIMYME PA3BUTOrO 3KOJIOTUYECKOTO MBILIEHHUS, SKOJIOTUYECKON KYJIbTYpPbI, OIIbITA
JEATEIIbHOCTH IKOJOTHYECKOM HANPABIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA UMH B
[03HABATEJIbHON, KOMMYHUKATUBHOM U COLUAJIBHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B
MPAKTUYECKOU IESITENBHOCTU IKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA TMAJIOTEe KYJIbTYp, COCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE A3bIKOBOW U YUTATEIIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOJCUCTBUSA
MEXKy JIFOJBMU U II03HAHUS MUDA;

NOHMMaHHe creun(UKU OMOJIOTUH KaK HAyKH, OCO3HAaHUS €€ posid B OPMHUPOBAHUU
PaMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNH 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKArOIeM
MUpE KaK 0 €MHCTBE MPHUPO/IbI, YeTIOBEKA U OOIIECTBA, B IOZHAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NMPo0JIeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 3HAYMMOCTH OMOJIOTUH TSI COBPEMEHHOMN IIMBUIIM3AIMH: 00ECTICUCHHS
HOBOT'O YPOBHS pa3BUTHUSI METUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTH YEJIOBEUECTBA, TOUCKA MMy TeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTHUECKUX MPOoOIeM 1 o0ecrieueHHs Mepexoia K yCTOMUMBOMY pPa3BUTHIO, pAIlHOHAIEHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HMU;

3aWHTEPECOBAHHOCTH B MOJyUYECHHH OMOJIOTUYECKUX 3HAHUN B IIETISIX MOBBIIICHUS 001IeH
KYJIbTYpBI, €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHAIBHOM
IpPaMOTHOCTH 00y4aronuxcs, popMupyemMoit mpu u3y4eHuu OUOIOTHH;

IMOHUMaHUE CYLIIHOCTH METOJIOB IMO3HAHHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HMCIIOJIH30BATh MMOTyYaeMbIe 3HAHUS JIJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN
OKPYKarOIIEero MUpa U MPOUCXOSIINX B HEM H3MEHEHH, YMEHHE JIeNIaTh 000CHOBAHHBIE



3aK/IIOYCHHA Ha OCHOBC HAYYHbBIX q)aKTOB 1 UMCIOIUXCA NAHHBIX C IECJIbIO MMOJIYUCHU A
AOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTBH CAMOCTOSITEIHLHO UCIIOIb30BaTh OMOJIOTHYECKUE 3SHAHUS AJIg pCUICHU A
Hp06HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX;

OCO3HAaHUEC NICHHOCTU Hay‘-IHOf/'I ACATCIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH ITPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K
aKTUBHOMY MOJYYCHHIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMHU
NOTPeOHOCTAMH.

MeTtanpeameTHbie pe3yJibTAThI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO peameTa « bruonorush BKIIOYAIOT:
3HAYUMBIC I (DOPMHUPOBAHUS MHPOBO33PEHIHS O0YUAIOIIMXCS MEXKTUCITUTUTMHAPHBIC
(MexIpeIMeTHBIE) OOIIIeHAYYHbIE TIOHATHS, OTPAKAIOIIINE IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U
CHenu(uKy METO0B MTO3HAHUS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPIHS,
SIBIIGHUE, TPOIIECC, CUCTEMa, HAyUHBIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI,
ucclieioBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE); YHUBEPCAIbHbIE yueOHbIe
neicTBus (MO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISTUBHBIE), 00€CIIEYHBAIOIIHEC
¢dbopmupoBanue (HyHKIIMOHATEHOW IPAMOTHOCTH M COITUAIIBHON KOMIIETEHIIUN 00yYJaroInuXCs;
CMOCOOHOCTH 00YYaIOLINXCS HCIIOJIb30BAaTh OCBOSHHBIE MEKAUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YIeOHbIC ISHCTBUS B TIO3HABATEILHOU U
COLIMAJIBHOM ITPAKTHKE.

B pesynbrate u3ydeHus OMOJIOTUU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus y
oOyuarorerocst OyyT copMUpPOBaHbI TO3HABATEIbHBIC YHHUBEPCAIbHbIE yueOHbIC AEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpCAJIbHbIE yUeOHBIC ACUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHbIE
JEUCTBHUS, COBMECTHAsSI I€ATEIBHOCTD.

Ilo3naBaTe/1bHBbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBbie Jornyeckue aeiicTrBus:

CaMOCTOSTENIEHO (DOPMYITUPOBATh U aKTYAIU3UPOBAThH MPOOIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

MCTIOJIL30BaTh IPU OCBOCHUHY 3HAHUN PUEMBI IOTHYECKOTO MBITIICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHUS, KIIaCCU(PUKAIIUU, 000OIICHHUS ), PACKPBIBATH CMBICII OMOJIOTHYECKIX TTOHATUN
(BBIOENSATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU TOHATUSIMU);

OMpCACIAThL LHCIN ACATCIIBHOCTH, 3aaBasd MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHA J1s1 O0bsICHEHUs (PAKTOB U SABICHUN )KUBOM
MIPUPOJBL,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, IO aHAJIOT'MH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH BHIBObI U
3aKJII0YECHUS;

IIPUMEHATH CXEMHO-MO/JIEIbHBIE CPECTBA [ IPEACTABIICHUS CYLIECTBEHHBIX CBSI3EH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI pa3HOTO POAa,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;



pa3pabaTbIBaTh IUIaH PEICHUs MPOOIEMbI ¢ YYETOM aHAIN3a UMEIOIINXCS MAaTepHATIBHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ICATCIIBHOCTH, OIICHUBATL COOTBCTCTBUC PC3YJILTATOB IICJIAM,
OIICHUBATHL PUCKU HOCJIG,Z[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHHUPOBAThH U BBHIOIHATH pabOTy B YCIOBHSIX PEalTbHOT0, BUPTYaJIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

paBBI/IBaTB eraTI/IBHOG MBINIJIICHHUC HpI/I peLHCHI/II/I KN3HCHHBIX HpO6JIeM.
Ba3oBbie ncciiegoBaTeiLCKHue NeliCTBUSA:

BJI1aACTh HABBIKAMH y‘I€6HO-HCCHeILOBaTeHBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH, HABBIKAMU
paspcuicHu-d HpO6J’ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOIOB
peuICHUA MPAKTHUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS

UCIIOJIB30BAaTh Pa3JINYHbIC BUJBI ACATEIBHOCTH I10 TOJyYEHUIO HOBOT'O 3HAHMUS, €T0
MHTEpIpeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU
CO3JIaHUH YUEOHBIX M COIMATIBHBIX IPOCKTOB;

(I)OpMI/IpOBaTL H&y‘-IHI:IfI THUITI MBIIITJICHUA, BIIaACTDh HaquOﬁ TCpMHHOHOFHGﬁ, KJIIFOYCBBIMHU
INOHATHUAMHU U MCTOJaMH,

CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BATEIBHOMN IEATEILHOCTH U
YKU3HEHHBIX CUTYaLHIX;

BBISIBIIATH IPUYUHHO-CIICCTBEHHBIE CBSA3U U AKTyAJIM3UPOBATh 3a7ady, BEIABUTATh TUIIOTE3Y
€€ pelLlIeHUs, HAXOAUTh apIYMEHTHI Ul I0KA3aTEIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh [1apaMeTPhl
U KpUTEPUU PELLICHHUS;

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCIICHUS 3a1a4U PC3YJIbTAThl, KPUTHYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBHAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYHICCTBJIATDH HCHeHaHpaBHeHHBIﬁ IMMOUCK MEPCHOCA CPCACTB U CHOCO6OB HCﬁCTBHH B
po(hecCHOHATBLHYIO CPEey;

YMETbh IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U MPAKTHUECKYIO 00J1acTh
KU3ZHEIEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBBIC UICU, IPCJIaraTb OpUTrnHaJIbHBIC TOAXOAbI U PCHICHUS, CTABUTDH
HpOGHGMBI " 3aJla4i, JOIMYyCKAarOINEC aJIbTCPHATUBHLIC PCIICHUS.

Pabota ¢ unpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX WH(POpMAIUH (TeKCTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTUYECKHUX CIIOBAPSX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX
6a3ax naHHbBIX, B IHTEepHETE), aHATU3UPOBATh HH(OPMAIIHIO PA3IUYHBIX BUIOB U POpM
NPEJCTAaBICHUS, KPUTUUECKH OLIEHUBATH €€ TOCTOBEPHOCTH M HEMIPOTHBOPEUYHBOCTH;

(bopMyIIHPOBATH 3aMPOCH] M MPUMEHSTH Pa3IMIHBIE METOIBI IPH MTOUCKE M OTOOpPE
Ouonornueckoi HHPopMaIul, HeOOXOIMMOM JIJTsl BBIITOJIHEHUST YUEOHBIX 3a/1a4;

HpHOGpeTaTL OIIBIT UCITIOJIb30BAaHUA I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCIIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;



CaMOCTOSITEJIEHO BEIOUPATH ONTUMAIIBHYIO ()OpMY MPECTaBICHUS OMOIOTHYECKOM
uH(popManuu (cxXeMsbl, TpaduKH, JUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOC);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHUECKOM
uH(pOpMaIMel: IPUMEHATh XUMHUYECKHe, GU3NIECKUE U MATEeMaTHIECKUE 3HAKU U CUMBOJIBI,
(dbopMyIibl, a00peBUaTYpy, HOMEHKJIATYPY, UCIIOIH30BaTh U MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJIETh HaBbIKAMM PACIIO3HABAHMUS U 3aIUTH HH(POpMAIK, HHPOPMALIMOHHOM
0€30IaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCcATbHbIE YUeOHbI€ el CTBUS
Oomenmne:

OCYILECTBJIATH KOMMYHHKAIIUU BO BCeX c(epax KU3HU, AaKTUBHO yUaCTBOBATh B TUAJIOTE
WIN AUCKYCCHHU IO CYIIIECTBY 00CYXK1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CY’KJIC€HUsI OTHOCUTEJIBHO BBIIIOJIHEHMS IIPEIaraéMOU 3a/1a4i, YYUTHIBATh NUHTEPECH] U
COTJIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHHUSI KOH(PIUKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(DIUKTH M BECTH
IIEPETOBOPBHI;

BJIQ/ICTh PA3IMYHBIMU CITIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS, TOHUMATh HAMEPECHHUS
JOPYTHX JIIOJIEH, TPOSIBISITh YBAXKUTEILHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU hopMme
(GhopMyIIUPOBATH CBOU BO3PAKEHUS;

pa3BépHYTO " JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHUS C UCITIOJIb30BAHNUECM A3BLIKOBBIX
CPEJCTB.

CoBmecTHaAR ACATECJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U HHAUBUAYaTbHON pabOThI IpU
pelneHr: OHOIOTUYecKoi MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb MTPUMEHEHHS IPYTIIOBBIX
(dbopM B3aMMOACHUCTBUS MPH PEIICHUH YUeOHOH 3a1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T0 4ICHA KOJUICKTUBA;

IIPUHUMATD LI COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPINHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIPEIEIATh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KaX/IOT0 yYaCTHUKA KOMaH/Ibl B OOIIMIA pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATH NO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyalUIX,
MPOSABJIATH TBOPUYCCTBO U BOOGpﬁ)KGHI/Ie, OBITh WHHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

HCIIOJIB30BaTh OMOIOTHYECKUE 3HAHUS JJISA BBIABJIICHUSA HpOGHeM " UX PCIICHHA B
KHN3HCHHBIX U y‘IG6HBIX CUTYyalUsIX;



BEIOMpATh HA OCHOBE OMOJIOTHYECKIX 3HAHUU IEJIEBBIE 1 CMBICIIOBBIE YCTAHOBKH B CBOUX
JEMCTBUAX U MOCTYNKaX [0 OTHOLIEHUIO K KUBOU ITPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIIATh MIO3HABATEIBHYIO JIEATEIHbHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIILHOM IEATEIPHOCTH M KU3HEHHBIX
CUTYyalHUsIX;

CaMOCTOSITEJIBHO COCTABJISATD TUIaH PEICHUs MPOOIEMbI ¢ YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;
OLICHUBATh NMIPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO ITMPOKOH 3PYIUIIMU B Pa3HBIX 00JIACTSIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B A€ATEIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJICTh HaBbIKAMM MTO3HABATEIBHOM peIIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUH U
MBICIMTEIBHBIX POLIECCOB, UX PE3YIHTATOB U OCHOBAHUH, UCIOIB30BATh NPUEMBI pedIeKCHH IS
OLIEHKU CHUTYalluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,
NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AE€ATEILHOCTH,
IIpunsitue ceds U APyrux:

MNPpUHHUMATH C66}I, IHOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AEATEILHOCTH,
NPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKY;

pa3BUBATb CHOCO6HOCTB MOHUMAaThb MUP C MO3UIUU APYTOTO YCIOBCKA.

IIpeaMeTHbIE pe3yabTaThl

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS COJIEpXKaHUs yueOHoro npeamera «buonorus» Ha
yrIIyOnEéHHOM YpOBHE OpUEHTHPOBAHBI HA 0OecreueHne npouiIbHOro 00y4eHus: 00yJaromuxcs
O6uosioruu. OHYU BKIIIOYAIOT: CrICU(pHUECKUE U OMOIOTUN HayYHbIC 3HAaHUS, YMEHHUS U CIIOCOObI
JeWCTBUH 110 OCBOCHUIO, MHTEPIIPETALIMH U TIPE0OPa30BaHUIO 3HAHUHN, BUJIBI ACATEIBHOCTH IO
MOJTyYCHHIO HOBBIX 3HAaHUH U UX MPUMEHEHHUIO B PA3IIUYHBIX YUEOHBIX, @ TAK)KE B pEAbHBIX
KU3HEHHBIX cUTyauusx. [IpeqmerHsie pe3ynbTaThl IPeACTaBICHbI 110 TOaM U3Y4YEHUSI.

Hpe,Z[MeTHBIG PE3YIbTATBl OCBOCHUSA y‘IGGHOFO npeamera «buomnorus AOJIKHBI OTpaKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBaHUN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B TO3HAHUH 3aKOHOB MTPUPOJIBI M PEIICHUN
mpo0JieM ParMoOHATBHOTO IPUPOIOTIONH30BAHUS, O BKIIAJE€ POCCUNCKUX U 3apyOEIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;



BJIaJICHHE CUCTEMOM OMOJIOTUYECKUX 3HAHUN, KOTOpask BKIIIOUAET: OCHOBOIIOJIATAI0IINE
OMoJIOTNYECKHEe TEPMHUHBI U IOHATHUS (KHU3Hb, KJIETKa, OPraHu3M, METa00JIN3M, TOMEOCTas,
CaMOpETYJISIIMSL, CAMOBOCIIPOU3BEACHUE, HACIIECTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE),
ouonornueckue Teopuu (knerounas teopus 1. llIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
Teopust HacieacTBeHHocTH T. Moprana), yuenus (H.. BaBunosa — o nenTpax MHOrooOpasus u
MIPOMCXOXKACHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOO0Opa3Hsi IOTOMKOB IEPBOT0 TOKOJICHUS,
paCLICIUIEHMs], YACTOThI FaMeT, HE3aBUCUMOT0 HacyienoBanus ['. Mennaeins, roMOJI0rn4ecKux psiioB
B HacneacTBeHHOM n3mMeHunBoctu H.W. BaBunoBa), nmpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMH METO/IaMU HAyYHOTO IMO3HAHUS, UCTIOIh3yEMBIX B OMOIIOTHYECKUX
HCCJICIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIATH CYIIECTBEHHbIE TPU3HAKK: BUPYCOB, KJIETOK POKAPUOT U 3YKAPUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJie OakTepuii, rpubOB, pacTeHUH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS OPraHOB M CUCTEM OPI'aHOB PacTEHUIl, KUBOTHBIX, YEJIOBEKA,
MIPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKaA,
OMOJIOTUYECKUX MPOLIECCOB: OOMEHA BEIIEeCTB (MeTaboJIn3M), IPEeBpaIEHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, ’MOpHoOreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, UHIAMBHy aJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aMMOICHCTBHS TEHOB, IeTepO3KCca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHAaBIMBATh B3aMMOCBSI3U MEX/1y OPraHOMAAMHU KIETKU U UX (PYHKLIUSIMH,
CTPOEHHUEM KIIETOK Pa3HbIX TKaHEH U UX QYHKIMAMHU, MKy OpraHaMy U CUCTEMaMU OPTaHOB Y
pacTeHuil, )KUBOTHBIX U YEJIOBEKa M UX (PYHKIUSAMH, MEXY CUCTEMaMH OPTaHOB M UX (pyHKIUSIMH,
MEX]y TariaMy OOMEHa BEILECTB, dTallaMu KJIETOYHOTO IIHKJIA ¥ )KU3HECHHBIX IIUKJIOB OPraHU3MOB,
3TarnamMu SMOPUOHAIBHOTO Pa3BUTHSL, TCHOTUIIOM U (PEHOTHIIOM, (PEHOTUTIOM U (PaKTOPaMU Cpebl
oOuTaHus;

YMCHUC BBIABIIATH OTIIMYUTCIBHBIC IPU3HAKHA )KUBBIX CUCTCM, B TOM YUCJIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHUC HUCIOJIb30BATh COOTBCTCTBYIOIHNEC apTyMCHTHI, GI/IOHOFI/I‘{QCKYIO TCPMHHOJIOTUIO U
CHUMBOJIMKY IJId JOKA3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX I'PYIIIL;

YMCHUC pCIIATh OHOJIOTHYECKHUE 3ala4u, BbIABJIATH HPUIUHHO-CJICACTBCHHLBIC CBA3U MCKIAY
HCCIICAYyCMBbIMU OMOJIOTrHYECKUMU nponcccaMu M ABJICHUAMU, ACJIATh BBIBO/JbI U IIPOTHO3BI HA
OCHOBAHUU MOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBITIOTHATH Ja00paTOpHbIE U MPAaKTHYECKUEe paboThl, COOMIOAATH MpaBUiIa U
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMCHUC BBIABUTATh TUIIOTC3bI, IIPOBECPATH UX OKCIICPUMCHTAJIbHBIMHA CPCACTBAMH,
(bOpMy.HI/IpySI IECJIb UCCIICAOBAHUS, AaHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTATLI U ACJIaTh BHIBOBI,

YMEHHE Y4acTBOBATh B yUeOHO-UCCIIEOBATEIBCKOM paboTe 0 OMOJIOTHH, SKOJIOTHH U
MEHIIIHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MIPEICTABIATh
MOJTyYEeHHBIC PE3YJIbTAThI HA YUEHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIIEHUBATh 3TUYECKUE ACTIEKThI COBPEMEHHBIX MUCCIICJIOBAHU B 00JIaCTH OMOJIOTUN
Y MEJUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHUE, HAIIPABIEHHOE U3MEHEHHNE T'eHOMa
Y CO3JJaHUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oy y1iei mpodeccHoHaNbHON AEATEIbHOCTH B
o0yiacTi OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO X035 CTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YTIIIyOJIsTh MO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIM HA OCO3HAHHBIN BHIOOD



COOTBETCTBYIOIIEH TPO(HECCUU U MPOIOJKEHIE OMOIOTHYECKOT0 00pa30BaHUs B OpPraHU3aIUIX
cpenHero npodeCCUOHAIBLHOTO U BRICIIIEr0 00pa3oBaHUS.



