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IHHOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke nporpamMMsl M0 OMOJIOTHMH TEOPETUUYECKYIO OCHOBY JUISl ONPEACIECHUS MOIX0/I0B K
(hopMupOBaHUIO coziepkaHus yueOHoro npeamera «bHoaorus» cOCTaBUIIN: KOHIENTYaJIbHbIE MOJOKEHUS
OI'OC COO o B3anMOOOYCIOBIEHHOCTH L€JeH, COoAepKaHusl, pe3yabTaToB OOy4eHHUs U TpeOOoBaHUM K
YPOBHIO TIOATOTOBKU BBITYCKHHUKOB, MOJIOKEHHMsS 00 OOIIMX LEISIX M MPUHLUIAX, XapaKTepHU3YIOLIMX
COBPEMEHHOE COCTOSIHHE CHCTEMBbl CpeaHero obmero obpasoBanus B Poccuiickoit deneparuu, a Takxe
MOJIOXKEHUsT O crenuduke OWOMOTHM, €€ 3HAUYeHHMM B TO3HAHMM >KUBOM NpPUPOAbI U oOecreyeHUH
CYIIECTBOBaHUS 4ejoBeueckoro oodmectBa. CoracHO Ha3BaHHBIM MOJIOKEHHSM, OIpeJesieHbl OCHOBHBIE
(GYHKLIMHU IPOrpaMMBbl IO OUOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Ouwonoruu naéT mMpeACTaBIeHUE O Mensx, 00 oOmiei crparerun oOydeHUs,
BOCIIMTAHUS M pPa3BUTUS OOydYaroIIMXCsl CpelcTBaMu Yy4yeOHoro mnpenMera «buonorus», ompenenser
o0si3aTeNIbHOE MPEIMETHOE CONIEp)KaHUEe, €ro CTPYKTYypYy, paclpeieiieHHe IO pas3zieiaM U TeMaw,
PEKOMEHIyeMYIO IOCIIEI0BATEIbHOCTh M3yYeHHUs y4eOHOro marepuasa ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM 00pa30BaTeIbHOrO IMpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyYarouuxcs.

B mporpamme mo OHONOrMM TakXe YUYMTHIBAIOTCA TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM ¥ TPEAMETHBIM pe3yibTaraM oOydeHus B (OPMHUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JIeATENbHOCTH/yU4eOHBIX JeHCTBUH OOYyYarOIMXCsl MO0 OCBOCHHUIO COIACPKAHUS
OMOJIOTHYECKOTO 00Pa30BAHMS.

B nporpamme mno Ouomormum (10-11 kmaccel, ©0a30BbI YpPOBEHb) pEaJM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3Yy4YE€HUU OMOJIOruu, Ojarojgaps yeMy B Hel NMPOCMATPUBAETCsl HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHWH, CBA3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTALMIl JTMYHOCTH, SKOJOIMYECKOrO MBIIUICHUS, MPEACTaBICHUI O 3710poBOM o0pasze XHU3HH U
Oepe’KHbIM OTHOILIEHMEM K OKpyXkarwomei npuponHoil cpene. Ilostomy Hapsay ¢ u3yyeHHeM
00111€0MOIOTHYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOCHMH KUBBIX CHCTEM PAa3HOTO paHra M CyIIHOCTH
OCHOBHBIX IIPOTEKAalOIIMX B HUX IPOLECCOB B MporpaMme I0 OWOJIOTUU YAEJIEHO BHUMaHUE
WCIIOJIb30BAaHUIO MOJYUYEHHBIX 3HAHUN B MOBCEIHEBHOM >KM3HM AJIs PELICHUS NMPUKIAJAHBIX 337ad, B TOM
yyciie:  NpPOQWIAKTUKM  HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEJOBEKa,  MEIUKO-T€HETUYECKOTrO
KOHCYJIBTUPOBAaHUS, 000CHOBAHUS SKOJIOTHYECKH 11eJIeCO00Pa3HOTO MOBEIEHUS B OKpY Katolel IpUpOaHON
cpeae, aHanu3a BIMSHUSA XO3SHCTBEHHOW JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSHUE TPUPOIHBIX H
HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHHMAaHMs K NPHUKJIAJHON HAIMPABIECHHOCTH y4eOHOro IMpeamera
«buonorusy NpoaIUKTOBaHO HEOOXOAMMOCTBIO 00ECIEUYeHHs YCIOBUH Ul PEIIEHUs] OJHON U3 aKTyaJlbHBIX
3aJa4 IIKOJIBHOIO OMOJIOrMYEeCcKOro 00pa3oBaHusl, KOTopas mpezrnoiaraetT GopMupoBaHue y o0ydaromuxcs
CIOCOOHOCTH aIaTUPOBATHCS K N3MEHEHHUAM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o01ero oopa3oBaHus 3aHUMAET BaxkHoe MecTo. OHa obecrieunBaeT
¢dbopmupoBaHue y 0OydalOMIMXCs TPEICTABICHUH O HAyYHOW KapTHHE MHpa, pacmmpser U oboOmaer
3HAHUA O JKUBOU IIPUPOAE, €€ OTINUUTENBHBIX IPU3HAKAX — YPOBHEBOM OPraHU3aLlMN U YBOJIFOLUH, CO31AET
YCIIOBMSI Ul IO3HAHUSA 3aKOHOB JKUBOW HpUpOAbI, (hopMupoBaHMs (YHKIHMOHAJIBHOM I'PaMOTHOCTH,
HaBBIKOB 3/I0POBOI0 M 06€30IacHOr0 00pasa KHU3HU, FIKOJIOTHUYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOILICHHUSI
K KHBOH MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue GMOJIOTUS UMEET TaKXKe JJIs PeLICHHUs BOCIIUTATEIbHBIX M PA3BUBAIOLIUX 337144
cpeanero oOmero oOpa3oBaHMs, coluanu3anuu oOydwaromuxcs. M3yuenue Ouonmoruu oOecreyrBaeT
ycnoBus A7 (OPMUPOBAHUS HHTEIUICKTYAJIbHBIX, KOMMYHUKAIIHOHHBIX M WH(OPMALMOHHBIX HABBIKOB,
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ACTETUYECKOW KyJBTYphl, CHOCOOCTBYET HMHTErpalu OHOJIOrMYECKUX 3HAHUW C MPEICTABICHUAMHU U3
JIPYTUX YYeOHBIX IMPEIMETOB, B YaCTHOCTH, (PM3MKH, XUMUU U reorpaduu. Ha3BaHHbIE MOJIOXKEHUS O
NpeIHa3HaueHnn y4eOHoro mpeamera «buonorus» cocTaBUIM OCHOBY IS OINPEAETCHUS IOJIXOI0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TI0 COIEP KaHUS, IPEICTABICHHOTO B IPOTrpaMMe 110 OHOJIOTHH.

OT60p conepxanust yaeOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TTO3UIIHIA
KyJIbTYpOCOOOPa3HOro MOAXO/a, B COOTBETCTBUM C KOTOPHIM OOyYaroIMecs: JOJKHbI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble U1 (OPMHUPOBAaHUS OOLIEH KyIbTypbl, ONpeleNsiole aJeKBaTHOE IOBEAECHUE
YeJI0OBEeKa B OKPYXKAIOLIEH MPUPOTHON cpele, BOCTpeOOBaHHbIE B MMOBCETHEBHOM XKM3HM U MPAKTUYECKOMH
nesirenbHOCTH. Ocob0oe MeCTo B 3TOM CUCTeMe 3HAHUH 3aHUMAIOT AJIEMEHTHI COJIePKAaHUs, KOTOPBIE CITyKaT
OCHOBOU [uI (OPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHON €CTEeCTBEHHO-HAYyYHOH KapTUHE MHUpPa H
LIEHHOCTHBIX OPUEHTALUAX JTMYHOCTH, CIIOCOOCTBYIOIINX I'YMaHHU3aUN OUOJIOTHYECKOTO 00pa30BaHMUS.

CrpyKTypupOBaHUE COEpPKaHUS yueOHOro Marepualia B mporpaMMe o OMOJI0rHH OCYIIECTBIEHO C
y4€TOM TPUOPUTETHOTO 3HAYEHHUS 3HAHUNW 00 OTIMYUTENbHBIX OCOOCHHOCTSIX JKMBOM MPHUPOIBI, O €€
YPOBHEBOM OpraHM3allud M HBOJIOLMHU. B COOTBETCTBHMM € 3TMM B CTPYKType Y4YeOHOro mnpeaMera
«buonorus» BeIIENEHBI CIELYIOIINAE CONEPIKATENbHbBIE IMHUN: «buonorus kak Hayka. MeToasl Hay4yHOTO
no3HaHusm», «KneTtka kak Ouonoruyeckas cuctemMay», «OpraHusm Kak Ouosiorudeckas cucreMay, «Cucrema
U MHOrooOpasue OpraHuyYecKoro MHpay», « IBOIIOLHMS KUBOU MPUPOABD, « IKOCUCTEMbI M MPUCYIIHE UM
3aKOHOMEPHOCTI.

Lenp u3ydenus: yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE 00Y4atOIIMHCS
3HAaHUSMH O CTPYKTYPHO-(DyHKIIMOHAJIBFHOW OpraHU3alHy KUBBIX CUCTEM PA3HOTO paHra W MPUOOpETeHHE
YMEHHUI HCHOIb30BaTh 3TU 3HAHUA JUISl TPAMOTHBIX JEHCTBUI B OTHOLLIEHUU OOBEKTOB KUBOU MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTixeHue ey u3ydeHus yuyeoHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCIIeunBaeTCs
pELICHNEM CIIENYIOIINX 3a1a4:

OCBOEHHE OOYyYaIOUUMHCA CHCTEMbl 3HaHMH O OHOJOTMUYECKHUX TEOpHSX, YUYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, NMpaBHIaX, CIY)KalIMX OCHOBOW Ui (OPMUPOBAHMS MPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJAaX HAy4YHOrO MO3HAHUS, CTPOCHUH, MHOTooOpasuu u
OCOOEHHOCTSIX JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3alliy, BBIIAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCICIOBAHUAX B OMOJIOTHH;

dopMupoBaHue |y 0OydalolIUXCs MO3HABATENbHBIX, HWHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN B Mpoliecce aHalu3a AAHHBIX O MyTAX Pa3BUTHsA B OMOJOIMM Hay4HBIX B3IVISAOB, UAEH U
MOAXOJOB K U3yUEHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALINH;

CTaHOBJIEHHE Yy o0Oydvaromuxcs oOme KynbTypbl, (DYHKIMOHAIbHONW TI'PaMOTHOCTH, pa3BUTHE
YMEHUI OOBSCHATH M OLIEHUBATH SBJICHHS OKPYXKAIOIEro MUpa >KUBOW MPUPOLI HA OCHOBAHUYU 3HAHUU U
OTIBITA, TOJYYEHHBIX MTPH U3yUYEHUH OHOJIOTHH;

¢dopmupoBaHue y 0Oy4aromMXCsi YMEHUH WIUTIOCTPUPOBATh 3HAUCHHE OMOJOTWYECKUX 3HAHWHA B
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKA, pa3BUTUHM COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIMTAHUE YOEXKAEHHOCTH B BO3MOXXHOCTH IIO3HAHMsI 4YEJIOBEKOM HKHMBOM IIPHUPOABI,
HEOOXOIMMOCTH OEpe’KHOro OTHOLIEHUS K HeH, COOMIOAeHHs STHYECKUX HOPM IpH IPOBEACHUU
OMOJIOTMYECKUX HCCIIeJOBaHU;

OCO3HAHME LIEHHOCTU OMOJIOTMYECKMX 3HAHUH IS MOBBILICHUS YPOBHS SKOJIOIMYECKOH KYyJIBTYpHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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MPUMEHEHHE TPUOOPETEHHBIX 3HAHUN ¥ YMEHUI B TOBCEIHEBHOM JKU3HH ISl OLEHKU TOCIICACTBHMA
CBOEH JEATENBHOCTH MO OTHOLICHHIO K OKpY)Karolle cpere, COOCTBEHHOMY 370pOBbI0, 000OCHOBaHHE M
coOIroicHre Mep MPOPIIIAKTUKH 3a00JIeBaHU.

B cucreme cpennero obiero odpaszoBanus «buonorusy, uzydaemas Ha 6a30BOM YPOBHE, SIBIISETCS
00s13aTeTbHBIM YUEOHBIM TPEIMETOM, BXOMISIIUM B COCTaB MpeaMeTHOU obnacTu «EcTecTBeHHO-HAyUYHBIE
MIPEIMETHI».

Jliia u3yuenusi Ononoruu Ha 6a30BOM YpPOBHE CPEAHET0 OOIIero 00pa3oBaHUs OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34 yaca (1 yac B Heenmo).
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COILEP)KAHUE OBYUYEHMUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsa3p OWONOTMHM C OOIIECTBEHHBIMH, TEXHHUYECKMMHU U JAPYTUMHU
€CTECTBEHHBIMU HayKamH, Quiiocodueil, STUKO, SCTETHUKON U mpaBoM. Ponbs Ouonoruu B hopMUpOBaHUU
COBPEMEHHOM Hay4yHO! KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

Mertoasl MO3HaHMA >KMBOM mpupoabl (HaOmIoAeHUe, HKCIEPUMEHT, OIKMCAHUE, HW3MEpEHHe,
KiaccuuKaius, MoAeIMPOBaHNE, CTATUCTHYECKAst 00padOTKa JaHHBIX).

JdemMoHcTpanuu:

[Toptpetsr: Y. HJapsun, I. Menaens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuier u cxembl: «MeToabl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHblie ¥ IpakTHYeCKHe PadoThI:

[IpakTnueckas padora Ne 1. «lcnonb3oBaHre pa3NTuYHBIX METOAOB IPU U3yUYEHUH OHMOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U HX OPraHU3ALMS.

Kusbie cuctembl (6MOCHCTEMBI) KaK MpeAMeT M3ydeHus ouonoruu. OTINUME JKUBBIX CHCTEM OT
HEOPraHWYECKOW MPUPOIBI.

CpoiicTBa OMocucTeM U HMX pa3HOOOpa3ue. YPOBHM OpraHM3alMd OMOCHUCTEM: MOJIEKYIISPHBIH,
KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIIMOHHO-BHI0BOM, HKOCUCTEMHBII
(broreoneHOTHYECKHIT ), OMOChHEpPHBIi.

JdemoHcTpanmnu:

TaGnuuel u cxeMbl: « OCHOBHBIC IPU3HAKY KU3HUY, « YPOBHH OpraHU3AIUH KUBOH MPUPOABD.

Ob6opynoBanue: Mmonenb Monekynsl JJHK.

Tema 3. XuMn4eckuii COCTaB M CTPOCHHE KICTKH.

XUMUYECKHN COCTaB KJIETKU. XMMHUYECKHUE 3JIEMEHTBI: MAKPOAIEMEHTHI, MUKPOAJIEMEHTHL. Boja u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMH BOJIbI U MUHEPAJIbHBIX BELIECTB B KieTke. [logaepxanue ocMoTuyeckoro GaaHca.

benku. CocraB u crpoeHue OenkoB. AMMHOKHUCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMBIE AMHUHOKHCIIOTHI. AMHHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl OCIIKOBOH MOJIEKYIIbI
(mepBUYHasi, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OEIKOB.
buonornueckue GpyHkIuu OEIKOB.

®depMeHTHI — OHonornyeckue karanuzaropbl. CTpoeHue GpepMeHTa: aKTUBHBINA IIEHTp, cyOcTpaTHast
cneunpuaHocTs. Kodpepmentsl. Buramunpl. OTiamuus pepMeHTOB OT HEOPraHMUECKUX KaTalIu3aToOpOB.

VYreBoabl: MOHOCaxXapu bl (TTIOK03a, pud03a U 1e30Kcupr0o03a), Aucaxapusl (caxaposa, JIakTo3a)
Y TIOJIACaxXapu bl (Kpaxmall, ITTMKOTEH, LeJUToNI03a). bruonornueckue GyHKIUH yTIIEBOIOB.

Jlunuaer:  Tpurmuuepunsl, ¢ocdonunuab, crepouabl. [mapodunbHO-TUAPOGOOHBIE CBONCTBA.
buonoruueckue pynkuuu nunuaos. CpaBHEHUE YITIEBOJOB, OSJIKOB U JTUMHUI0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucinotel: JJTHK nu PHK. Hykneotuasl — MOHOMEPBI HYKJIEUHOBBIX KUCJIOT. CTpoeHue
u ¢pyukiuu [JHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHkiuu.

[Mutonorust — Hayka o kierke. Kietounas teopusi — nmpumep B3auMojeicTBUs uael u (akToB B
Hay4YHOM IO3HAaHUU. MeTo/bl U3yUEeHMsI KIIETKHU.
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Knerka kak menoctHas xuBasg cuctema. OOIIME NpPU3HAKM KIETOK: 3aMKHYTash Hapy>KHas
MeMmOpana, monekyasl JJHK kak reneTnueckuii anmapar, cuctemMa cCUuHTe3a Oernka.

Tunel K1EeTOK: AyKapuoTHdeckas u npokapuorruueckas. OcoOEHHOCTH CTPOECHUS TPOKAPUOTUYECKON
kinetkd. Knetounas creHka Oakrepuil. CTpoeHHMe 3SyKapuOTHUecKol KiaeTku. OCHOBHBIE OTIMYUS
PacCTUTENbHOM, ’KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAas CTEHKa, IVIMKOKAJUKC, HUX (YHKIHH.
[Mnazmaruyeckas memOpana, e€ cBoiicTBa U (yHkiuu. [lutoruasma u e€ opranouasl. OgHOMEMOpaHHBIE
opranouasl kiuetku: OIIC, anmapar Toapmxku, nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWIbBl KIIETKH:
MUTOXOHAPUH, TUIACTHBL. [IpoucxoxieHrne MUTOXOHApPUM M miuactui. Buasl mactun. HememOpaHHbIe
OpPraHOMIbl KJIETKU: PUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPHOJIU, PECHUYKH, KIyTUKA. DyHKIUH
OpPraHoOU/IOB KJIETKHU. BKiItoueHus.

Snpo — perymaTopHbii 1eHTp KieTkn. CTpoeHue sapa: siaepHas 000J0uka, KapHoIuiazMma,
XPOMATHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoHcTpanmnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. lneiiaen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpeneiieHue XUMUYECKUX JJIEMEHTOB B HEKHUBOU Ipupone», «PacnpeneneHue
XMMHUYECKHUX AJIEMEHTOB B KUBOI PUPOE».

Tabnuupl u cxemsl: «llepuonnueckas Tabmuua XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
Bonbl», «buocunres Oenkay, «CtpoeHue Moiyekynabl Oenka», «Crpoenue Qepmentay, «HykinenHoBble
kuciotel. JJHK», «Crpoenne monekyinbl AT®», «CTpoeHue 3yKapHOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOEHHE PpaCTUTENIbHON KIETKH», «CTpoeHHEe MNpPOKApUOTHYECKON KIIETKN,
«CTpoeHue si/1pa KIETKN», « YIIIEBOAbD?, «JIunuasn.

OGopynoBaHue: CBETOBOM MHKPOCKOI, 000pYy/l0BaHME Ul NPOBEIEHUs HAONIONEHNH, N3MEPEHHH,
HKCTIIEPUMEHTOB, MUKPOIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U OaKTE€pHUaTbHBIX KIETOK.

JlabopaTropHble M NpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 1. «/3ydyeHue KaradUTUYECKOW aKTUBHOCTU (PEpPMEHTOB (Ha MpUMEpE
aMUJIa3bl WIHM KaTayia3bl)y.

Jlaboparopnast padora Ne 2. «M3yueHue cTpoeHUs] KIETOK PACTCHHM, )KHBOTHBIX U OaKTEepuil moj
MHKPOCKOITOM Ha TOTOBBIX MUKPOIIpENaparax U ux OIMHUCAHUEN.

Tema 4. JKuzHenessTeJLHOCTDL KJIETKHU.

OOmeH BemiecTB, WIM METa0O0IU3M. ACCHUMWIALMS (TUIACTUYECKUH OOMEH) M JTUCCHUMMJISIIS
(oHepreTHyeckuii oOMEeH) — JIBe CTOPOHBI €JMHOTO Ipolrecca MeradbonnsMa. Poib 3aKOHOB COXpaHEHHS
BEIIIECTB U HEPTUH B MOHUMAHUH MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponb GepMeHTOB B 0OMEHE BEIIECTB H
MIPEBPALEHUH SHEPTUU B KIIETKE.

®otocunrte3. CeroBast 1 TeMHOBas (a3bl GporocuHTesa. Peakuuu dortocunTeza. IpPeKTHBHOCTh
dbotocunTe3a. 3HaueHne GOTOCHHTE3a IS KU3HHM Ha 3emie. BiusHue ycrmoBuii cpeasl Ha (OTOCUHTE3 H
CHOCOOBI MOBBILICHUSI €70 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OakTepuu. 3HaueHue XEeMOCHHTE3a JIJIsl )KU3HH Ha 3emIle.

OHepreTndyeckuii oOMeH B KieTke. PaciueruieHue BeLIeCTB, BbIIEICHHE M aKKyMYJIHPOBaHHE
SHEpPruM B KIETKE. DTarbl SHepreTuueckoro odmena. Inmukonus. bpoxxenue m ero Buabl. Kucimopoanoe

Pabouas nporpamma yuebHoro npeamera «brosorus. bazoBslii ypoBenb» Ha 2024-2025 y4eOHsblii rog — 6 cTp.



OKHCIICHME, WM KjJeToyHoe apixaHue. OxwuciaurenbHoe (docopminpoBanue. DPPEKTUBHOCTD
9HEPreTUUECKOro 0OMEHa.

Peakiunm marpuunoro cuntesa. I'enermueckas mHpopmarmst u JJHK. Peanuzamus remetndeckoit
nHpopmanuu B kieTke. [eHeTnueckuil ko u ero cBoiicTBa. TpaHckpumuus — MaTpuuHblii cunTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Ortanbl TpaHciasuuu. Kogaupoanue amuHokucior. Pons pubocom B
OouocuHTe3e Oernka.

Hexnerounsle (opmbl xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (JI. 1. MBaHOBCkuii).
Oco0eHHOCTH CTPOCHHMSI U KU3HEHHOTO IIMKIa BUpPYcoB. bakrepuodaru. bonesnu pacreHu, )KUBOTHBIX U
YeJloBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHozmedunuta yenoseka (BUY) — Bo3Oyaurens CIIM/a.
OOpaTtHasl TpaHCKpHWIILIMS, peBepraza M uHTerpasa. lIpodunakTuka pacmpOCTPAHEHUS BUPYCHBIX
3a00J1eBaHui.

JdemoHcTpaumu:

[Moptpetsr: H. K. Konbuos, /1. Y. Usanosckuit, K. A. Tumupszes.

Tabmumer u cxembl: «Tumbl nutanus», «MeTtabomusm», «MHUTOXOHAPU», «DHEPTreTUUYECKHUI
obmeny», «Xmoporacty, «®orocuntes», «Ctpoenne JIHK», «CtpoeHne um (QpyHKIMOHHpPOBAHUE TEHAY,
«Cunte3 Oenka», «[enernueckuii kom», «Bupyce», «bakrepuodarm», «CTpoeHHe U KU3HEHHBIM LHKII
Bupyca CIIN/la, 6akreprodaray, «Pemmukanns JHK».

Ob6opynoBanue: moxpenu-anminkanmuu «Yasoenue JIHK u tpanckpunums», «buocunrte3 Oenkay,
«Ctpoenue kneTku», mozeins cTpykrypsl JJHK.

Tema 5. Pa3mHoOKeHHe U MHANBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

Kitetounsrit uKi1, WM KU3HEHHBIA UK KieTku. MHTepdaza u muto3. [Iporeccs, mpoTekaromiye B
unrepdaze. Perukamus — peakuus marpudHoro cuHte3a JJHK. Crtpoenme xpomocom. XpOMOCOMHBIHM
Ha0oOp — KapwOTHUIl. [[UTIJIOMIHBIN M TarIOUIHBIA XpOMOCOMHBIC HabOphl. Xpomaruabl. [luTonorudyeckue
OCHOBBI Pa3MHOXKEHHUS U UHAUBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — Muto3. Craguu mutosa. IIponeccel, mpoucxonsiye Ha pa3sHbIX CTaIUsAX MUTO3A.
buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemast ruOelb KJIETKH — aloITo3.

@opMBbl pa3MHOKEHHUS OpraHW3MOB: Oecroioe M TONoBoe. Buabl 0ecronoro pa3MHOXKEHUS:
JieTIeHHEe HaJ(BOE, IOYKOBAHUE OIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHNE, BET€TaTHBHOE Pa3MHOKEHHE.
HckyccTBeHHOE KIIOHUPOBAaHME OPraHU3MOB, €T0 3HAUE€HUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOXKeHHE, €ro OTINYHS OT OECIOOoro.

Meiio3. Craguu mero3sa. IIporeccsl, npoucxoasuiyue Ha cTaausx Meiosa. [loBegenrne xpoMocoM B
Mmeiose. Kpoccunrosep. bruonornueckuii CMbICI U 3HAYEHUE MEH03a.

'ameroreHe3 — mporecc 00pa3oBaHUS IMOJOBBIX KIETOK Y KHUBOTHBIX. IloJOBBIE >kenesbl:
CEMEHHUKHU U AnYHUKH. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — ramMeT (CIiepMaTo30M/l, SHLEeKIIeTKa) —
criepMarorene3 U oBoreHe3. OCOOEHHOCTH CTPOCHHUs SHIEKIIETOK M criepMaro30uoB. OIUIOn0TBOpEHHE.
[TapTenorenes.

NunuBunyansHOE pa3ButHe (OHTOTEHE3). DMOpHUOHATIBHOE pa3BUTHE (IMOpHOTEHE3). OTambl
SMOpPUOHAILHOTO PA3BUTUS Y TIO3BOHOYHBIX JKMBOTHBIX: JApoOJNE€HHE, TacTPYJALMs, OPraHOIeHE3.
[TocTamOpuonansHOE pa3BuTHe. TUIBI TOCTAIMOPHUOHAIBHOTO PA3BUTHUSA: MIPSAMOE, HENMPSIMOE (JINYUHOYHOE).
Brnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTaIUN PA3BUTHS.

JdemoHcTpanmu:
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Tabmuupr u cxembl: «DOpMBI Pa3MHOXKEHHS OPIraHU3MOBY», «JIBOHHOE OIJIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHMil», «BererarnBHoe pa3MHOKEHUE pacTeHuil», «JleneHue KiIeTku OaxkTepuii»,
«CTpoeHne TONOBBIX KIETOK», «CTpoeHue xpoMocombl», «Kierounslii mukin», «Permmumkanus JTHK»,
«Mwuto3z», «Menos», «lIpsamoe u HenpsiMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOMHMTAIOMINX U YEJIOBEKa,
«OCHOBHBIE CTaJIUN OHTOT€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHUKpompemnaparel  «CriepMaro30ubl  MIIEKOIIUTAOIIETOY,
«Siiueknerka  miuekonuTaromero», «KapumoknHes B KJIeTKax — KOpeIIKa  JyKa», MarHuTHas
MoJenb-antunkanus «Jlenenue xkietku», moaens JJTHK, mogens meTadazHOl XpOMOCOMBI.

JlabopaTopHble M NpaKTHYeCKHe PadOTHhI:

JlaGoparopnas paborta Ne 3. «HabmroneHune MuTo3a B KJI€TKaX KOHYHMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

Jlabopatopnass pabdora Ne 4. «U3yyeHue CTpOeHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

Tema 6. HacjiencTBEeHHOCTb M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHku. Vcropus pa3BuTus TeHETUKH. Poib IUTONOrMH U SMOPUONIOTUU B
CTaHOBJICHMHM TE€HETUKU. BKian poccHilcKuX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TCHETUKH. MeTOIbl
TeHEeTHKH  (TUOPUAOIIOTUYECKHH,  IIMTOTEHETUYECKHH,  MOJIEKYJIsIpHO-TeHeTHueckui).  OCHOBHBIE
IeHETUYECKHE NOHATHA. | eHeTn4YecKas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICJIOBaHUS MPHU3HAKOB, ycTaHOBiIeHHbIe [. Mennenem. MoHoruOpumgHoe
CKpelIBaHue. 3aKOH eInHO00pa3usi rHOpHIOB MEpBOro MOKoJeHWs. [IpaBuio HOMHHHUPOBaHHS. 3aKOH
pacuieIuIeHUs IPU3HAKOB. [’ unores3a 4ynucToTel raMert. I1oIHOe 1 HenoIHOe JOMUHHUPOBAHUE.

JlurnbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHMOI'O HaclieZloBaHUs Mpu3HaKoB. L{utorenetnueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHus. AHaIU3MpYollee CKpeluBanue. Vcnonp30Banre aHAIU3UPYOIIETO
CKpEIMBaHUs I OTNpeesIeHUs] TeHOTHUIIa 0COOU.

CuernieHHoe HacnenoBaHue mpu3HakoB. Pab6ora T. MopraHa mo CHEMJICHHOMY HaclleI0BaHHIO
reHoB. Hapyienue cuemieHns reHoB B pe3yabTare KpOCCHHIOBEPA.

XpOMOCOMHasi TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYEeCKUE KapThl.

I'eneruka mnona. XpOMOCOMHOE OIpeleieHHe IMoja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHsble U rereporameTHsle Opranusmel. HacienoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Buapl HM3MEHUYMBOCTH: HEHACJIEACTBEHHAass W HacieAcTBeHHas. Poib cpensl B
HEHACJIEACTBEHHON M3MEHUYMBOCTH. XapaKTEPUCTHKAa MOAM(PUKAIIMOHHON M3MEHYMBOCTH. BapuarmoHHbIH
psan 1 BapuanMoHHas kKpuas. Hopma peaknuu npusHaka. KonndecTBeHHbIE U KaU€CTBEHHBIE MPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOIU(MUKAIMOHHONW U3MEHYHBOCTH.

HacnenctBeHHas, niM reHOTUNUYECKast, U3MEHYUBOCTh. KoMOMHAaTHBHAS M3MEHUNBOCTh. Meio3 u
MOJIOBOM  MpOIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTalnMOHHAs HU3MEHYUBOCTD.
Knaccudukamuss myrtanuii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIC. YacToTa M TPUYMHBI MYTalUil.
MyTarenssie GpakTopbl. 3aKOH TOMOJIOTHYECKHX PSAZOB B HACIEeICTBeHHOM n3MeHunBocT H. 1. BaBuoga.

BresnepHas HacIeACTBEHHOCTh U N3MEHYHUBOCTD.

I'enetnka yenoBeka. Kapuortunm yenoBeka. OCHOBHBIE METOJIbl TE€HETHKM  YEJOBEKa:
TeHEAIOTUYECKUN, OJIM3HELOBbIM, IUTOreHETUYECKUN, OMOXMMHYECKHM, MOJEKYISIPHO-TeHETUYECKUN.
CoBpeMeHHOE OINpeeieHNe FeHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM YUCIIE
¢ nomompto [II[P-ananu3a. HacnencrBenHbsle 3a0oineBaHUsl ueloOBeKa: IeHHblE 00Je3HH, OOJE3HH C
HACJIC/ICTBEHHON IPeapacnoIoKeHHOCThIO, XpPOMOCOMHBIe Oone3Hu. Comaruueckue U TIeHepaTHBHBIC
myTanud. CTBONOBBIE KIETKH. [IpMHIMIBI 370pOBOTO 00pas3a >KW3HM, TUATHOCTUKHU, MPO(UIAKTUKUA H
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JIeYeHUs TeHETHYeCKHX Oone3Held. MeauKo-reHeTH4eckoe KOHCYJIbTUPOBAaHHE. 3HAYCHHWE MEIMIIMHCKON
TeHETHKH B MTPEJOTBPALICHUN U JICYUCHUN TeHETHYECKUX 3a00I€BaHUI YeIoBeKa.

JdemMoHcTpanuu:

[Moprpetsr: I Mennens, T. Mopran, I. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-PecoBckuid,
H. 1. BaBuinos.

Tabmuups! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAaHUE U €r0 LUTOI€HETHUYECKash OCHOBa», «3aKOH
paclIerIeHHs ¥ ero [IUTOTeHETHYeCKas OCHOBa, «3aKOH YMCTOThI raMeT», «IUruopuiHoe CKpeluBaHue»,
«luTonornyeckue OCHOBBI AMTHMOPHIHOTO CKpelluBaHUs», «Meio3», «B3auMmoneicTBue asienbHBIX
reHoB», «[eHeTnueckne KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «l eHeTnka nomna», «3aKOHOMEPHOCTU
HaCJIEJOBAaHMs, CLEIUIEHHOIO C IoJIoM», «KapnoTumsl yenoBeka M KUBOTHBIX», « Bubl n3MeHUMBOCTIY,
«Momudukanmonnas u3MeHYMBOCTHY», «HacnenoBanue pesyc-paktopa», «leHetmka Tpymm KpoBH»,
«MyTanoHHasi U3MEHUYUBOCTDY.

ObopynoBanue: Mojenu-anmuiukauuu  «MoHoruOpunHoe — ckpemuBaHue», — «Hemomnoe
JOMUHHMpOBaHUe»,  «JlurubpunHoe  ckpemuBaHue», «llepekpécr  XpomMocoM»,  MHKpPOCKON U
MuKponpenapar «/pozoduna» (Hopma, MyTanuu (GopMbl KpbLIbEB M OKpacku Tena), repOapuii «lopox
MIOCEBHO».

JlabopaTopHble 1 NpaKTHYeCKHe PadOTHI:

JlaGoparopnast pabGora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpELIMBAaHUSA Y APO30(UIIBI Ha TOTOBBIX MUKPOIIpEapaTaxy.

JlaGoparopuass pabora Ne 6. «M3ydeHue MOAM(PUKAITMOHHON HM3MEHUYMBOCTH, ITOCTPOCHUE
BApUALIMOHHOTO PsAJla ¥ BApUALMOHHOW KPUBOWD.

Jlaboparopnast pabota Ne 7. « AHaJIIM3 MyTaIuil y 1p0o30( Ikl Ha TOTOBBIX MUKpOIIpEriapaTaxy.

[TpakTuueckas padota Ne 2. «CocTaBieHUE U aHAIN3 POAOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpOLECC. 3apOXKIEHUE CENIEKIIMU U fomecTukanus. Yuenue H. M. BaBunosa
0 IIEHTpax MPOUCXOKICHHUS U MHOTO00pa3Hs KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOonCXoXKIeHHUs TOMAIIHUX
#&UBOTHBIX. COpT, OpoAa, TaMM.

CoBpeMeHHbBIE METOJIBI CeNIeKIMU. MacCOBBIN U MHIUBHIyaJIbHBIH OTOOPHI B CENEKIIUHN PACTEHUH 1
KHUBOTHBIX. OIEHKa OJKcTepbepa. BIM3KopoacTBEHHOE CKpelmuBaHWEe — HWHOpUAWHT. YucTas IHHUS.
CkpeuBanue 4YHCTBIX JUHHMHA. [erepo3uc, mnm rulOpuaHas cuia. HeponcTBeHHoe CKpelMBaHHE —
aytOpuguer. OtnanéHHas ruOpuamszanuss u €€ ycnexu. VICKycCTBEHHBI MyTareHe3 M HOJIydeHHe
MOJIUIUIONAOB. JIOCTHKEHMSI CEJIEKINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpaciab NPOM3BOACTBA. [€HHas WHXKEHepUsa. OTamnbl  CO3JaHUsA
pexomOunantHoi JIHK wu TpancrenHsix opranumsmoB. Kiietounas umxeHepus. KierouHele KymbTypbl.
MuKpoKIoHaIbHOE pa3MHOXEHHE pacTeHM. Knonuposanue BBICOKOTIPOJTyKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. ODKOJIOTMYECKHE W dTHYeckue mnpobnembl. MO — reHeTHuyecKn
MOJM(UIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. U. BaBusios, U. B. Muuypun, . JI. Kapneuenko, M. ®@. 1BaHOB.

Tabmuupbl 1 cxembl: kapra «LIeHTpBl NPOMCXOXKACHNUS U MHOT00Opa3usi KyJIbTYPHBIX PacTCHUI»,
«Ilopoasl JOMalIHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHHi», «OTaanéHHas TUOpUAN3ALULY,
«Pabotpl akanemuka M. @. HBanoBay, «llomumionnusy, «OO0bekThl OHOTEXHONOTUU», «KieTounsle
KyJBTYpPbI U KIIOHUpOBaHue», « KoHCTpyrpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.
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O6opynoBaHue: MyJISDKH TUIONOB M KOPHEIJIOAOB TUKHUX (OPM U KYIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX03SIIICTBEHHBIE PACTCHHUS.

JlaGopaTopHble U MpaKTHYeCKHe PA0OThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTHXKEHUS CEJEKIIMM PpACTeHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIN yYacTOK, B TEIUIMYHOE XO3SHCTBO,
1a00paTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JBosTonIMOHHASI OMOJIOTHS.

[IpennocelIky BO3HMKHOBEHMS 3BOJIOLMOHHON TEOpUH. DBOJIIOLMOHHAS Teopus M €€ MECTO B
Ouonoruy. BnusiHue 3BOMIOIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HayK.

CunerenbcTBa 3BoMOIMH. [laneoHTonornueckue: mMOCIENOBATENIbHOCTh TOSBICHUS BUIOB B
MaJeOHTOJIOTHYECKOH JIeTOnucH, nepexonnbie GopmMbl. buoreorpaduueckue: cXoncTso u pasnudue payH u
(y10p MaTeprUKOB U OCTPOBOB.

DOMOpHONOrHYecKHe: CXOACTBA W pazNuuusi HSMOPHOHOB pPAa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJOTUYHbBIE, AHAJIOTHYHBIC, PYAMMEHTApHbIE OPraHbl, AaTaBU3MBIL.
MonekyasipHO-OMOXUMHYECKHE: CXOJCTBO MEXaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX METa0OIMUECKUX
IIyTEN Y BCEX OPraHU3MOB.

OpomonronHas Teopust Y. [lapBuna. IIpeanochbulk BO3HUKHOBEHHUS JapBUHM3MA. J[Brxkyiue
CWJIBI D3BOJIIOIIMM BUJOB 1O JlapBuHY (M30BITOYHOE pPA3MHOKEHHE IPU OTPAHMUYEHHOCTH PECYpPCOB,
HeonpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus dBomtoiuu (CTD) u e€ 0CHOBHBIEC TOJIOKEHUS.

Muxkpososmonus. [Tomymsiiust kak eMHUIA BUAA U YBOJIOLUH.

JBwxkynme cuibl  ((akTopsl) SBOMIOLUMHM BHJIOB B Hpupoae. MyTalMOHHBIA Mpouecc Hu
KOMOMHATHBHAsA U3MEHUUBOCTD. [lonmynsainonHblie BOIHBI U apeii¢ reHoB. M3omsamms 1 Murpanus.

EctectBenHbIit 0TOOp — HampaBIsitoLIid (hakTop 3BOMOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocobIeHHOCTh OpPraHU3MOB KakK pe3yasrar sBomonuu. llpumepbl mpucnocobnenuit y
opraHu3MoB. ApoMop(h03bl U UAHOATANITAIIUH.

Buna u Bunoo6pazosanue. Kpurepun Buma. OcHoBHBIE (GOPMBI BUI000pa30BaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Maxkpospomorusi.  Dopmbl  dBonmonMH:  GUIETUYECKas, IUBEpPreHTHas, KOHBEpPreHTHas,
napasensHas. HeoOparuMocTh SBOMIOIHH.

IIpoucxoxkaeHne OT HecleUUaIu3upoOBaHHBIX MpeakoB. IIporpeccupyromas crenuanu3ans.
AJlanTUBHAS paualus.

JdemMoHcTpanuu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. ['ekkens, @.
Miromnep, A. H. CeBepiios.

Tabmumer 1 cxembl: «Pa3BuUTHE OpraHMYECcKOro Mupa Ha 3emiie», «3apOoJbIIH TMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DopMbl O0prObI 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0OTOODPY,
«MHoroo6pasue copToB pacTeHuit», «MHoOrooo6pasue nopoj KUBOTHBIXY, «[lomymsuuny, «MyTalonHas
W3MEHYUBOCTH», «ApoMopdosby, «Mnunoamantamum», «OOmas aereHepanusy, «JBrkymiue CUIbI
sBomonum», «Kapra-cxema wmapmpyrta nyrtemectBus Y. JlapBunan, «boppba 3a cymiecTBoBaHUE,
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«IIpucnocobneHHocTh  OpranusmoBy»,  «leorpadguueckoe  BuA00Opa3oBaHHE»,  «IKOJOTHUECKOE
BUZI000pa30BaHUEY.

OO6opynoBaHMe: KOJUIEKIINS HACEKOMBIX C PA3IMYHBIMH THIIAMH OKPACKH, HA0Op IUIOJOB M CEMSH,
kojutekus «lIpuMepsl 3alUTHBIX MPUCHIOCOONEHUHN Y JKUBOTHBIX», MOAEIb «OCHOBHBIE HANpaBICHUS
3BOJIIOLIUNY, 00BEMHAsS Mozeb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaguueckas kapra Mupa, KoyuieKnus «PopMbl COXpPaHHOCTH MCKONAEMBIX KMBOTHBIX U
pacTeHmii», Mozenb anmmkanus «llepekpéct xpomocom», BlIaxHble npenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3Butne narymkm», Mukponpenapar «Jlposoduna» (Hopma, MyTanun GopMbl KpbIIIbEB U OKPACKH TeEJa).

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGoparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopuast padora Ne 2. «OnucaHue MPUCTIOCOOIEHHOCTH OpraHU3Ma M €€ OTHOCHUTEIHHOTO
Xapakrepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHe KU3HU Ha 3emure.

JloHay4HbIE MPEICTABICHUS O 3apOXKICHUU XKW3HU. HaydHble rMIOTE3bl BOSHUKHOBEHUS JKU3HU Ha
3emiie: abuoreHe3 M maHcnepmus. XUMU4ecKas 3BOJIOLUSA. AOMOreHHBI CHHTE3 OPraHMYeCKUX BEILECTB
U3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE INOATBEPKACHHE XMMHUYECKOH 3Bomronuu. HavanpHele sTansl
O6uonornueckoir sBomouuu. lwunoresa PHK-mmpa. ®dopmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHUE MPOTOKJIETKU. IlepBble KileTku U ux 3Bononus. @opMUpOBaHHE OCHOBHBIX T'PYIII SKUBBIX
OpPraHHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuonam. Karapxeit. Apxelickas U MpOTEPO30MCKAs APBHI.
[Tameo3oiickass spa u €€ mepuonmbl: KEMOPUHCKHIA, OPIOBUKCKHW, CUIYPUUCKUH, JIEBOHCKHM,
KAMEHHOYTOJIHBIN, IEPMCKHUH.

Me3so30lickasi 3pa u €€ epruoibl: TPUACOBBIN, IOPCKUN, MEITOBOM.

Kaitno3zolickas spa u e€ rnepuopl: najacoreHOBbI, HEOTEHOBbBIN, AaHTPOIIOTE€HOBBIH.

XapakTepucTUKa KiIMMara M TeOJOTMYECKHUX IpoueccoB. (OCHOBHBIE 3Talbl  3BOJIIOLUU
PacTUTENILHOTO W XHBOTHOTO Mupa. ApoMop¢o3bl y pacTeHMH M XKMBOTHBIX. [losBIeHHe, pacuBeT H
BBIMUPAHUE TPYTII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpakeHue 3BOMOLNU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpPraHHU3MOB.

OBonmonys 4enoBeka. AHTPONOJIOTUSl Kak Hayka. Pa3BuTHe MpelncTaBiIeHH O MPOUCXOXKIACHUU
yenoBeka. Mertoabl HM3ydeHHMs aHTponoreHesa. CXOACTBA M pa3iavuds 4YEJIOBEKA M IKUBOTHBIX.
Cucremarnueckoe MoJIOKEHUE YETI0BEKa.

JBwxyume cuibl ((akropsl) aHTpornoreHeza. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
or60p. OOLIeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBJIECHUE OPYAUNA TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaIUU M BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek yMmenslil, YenoBek
npsaMoxosaui, Yenosek Heanaepranbckuii, HemoBek pasymHbld. HaxonKu HCKOITA€MBIX OCTATKOB, BPEMS
CYIIECTBOBAaHMUS, 00JIACTh PACIPOCTPaHEHHsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue  pacel.  OcHOBHbIe ~ OoJbpIIME€  pacel:  eBpomeougHas  (eBpasuiickas),
HErpO-aBCTPaJIOU THAS (3xBaTopuaIbHas), MOHTOJIOU THAS (a3zuarcko-aMepuKaHCKas). Uepthl
IIPUCIIOCOOJIEHHOCTH IIPEJCTaBUTENENH YEJIOBEYECKMX pac K YCJIOBUSAM CyllecTBOBaHMA. EauHCTBO
yesioBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

IToprpetsr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. ¥Opu, Y. lapBus.
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Tabmuupbr u cxembl: «Bo3HukHoBeHne CoMHEYHON cHCTeMbl», «Pa3BUTHE OPraHMYECKOTO MUPAY,
«PacturenbHas knetka», «XuBoTHas kiueTtka», «llpokapumornueckas kiertka», «CoBpeMeHHas cHUcTeMa
OpraHudeckoro mupa», «CpaBHEHHE aHAaTOMHUYECKHX YepT CTPOCHHUS YeNIOBEKa M YEeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJIEOHTOJIOIMYECKHX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«JlpeBHermue roan», «Jpesaue moan», «IlepBbie COBpEMEHHBIE JIIOINY, «HeToBeUEeCKrEe pach».

Ob6opynoBanue: Myasku «lIpoucxoxknenue uyenoBeka» (OIOCThI aBCTPAIONMUTEKA, MUTEKAHTPOIIA,
HeaHJiepTaiblla, KPOMAHbOHI[A), CIENKU WM HU300paKeHHs KaMEHHBIX OpYIHi MepBOOBITHOTO YelloBEKa
(xamMHU-yoMIIIephl, pyOuia, ckpebdia), reoxpoHoJorudeckas Tabmuia, KouieKus «DopMbl COXPaHHOCTH
HCKOMAEMBbIX KUBOTHBIX U PACTEHUID.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

[MpakTiaeckass pabora Ne 1. «M3ydeHne HCKOMAEMBIX OCTAaTKOB PACTEHUH M IKUBOTHBIX B
KOJUTEKIIUSIX».

OKcKypcHsi «OBONIOLMST OpraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIH WM
KpaeBeIueCcKuil My3ei).

Tema 3. Opranu3mbl ¥ OKpY KaloLIas cpeaa.

OKOJNOrusl KaK HayKa. 3ajJaud M pas3lieibl 3KOJIOruu. MeToabl 3KOJNOTMYECKHX HCCIIEIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAS!, HA3EMHO-BO3/yIIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs.

Oxonorndeckue  (aktopel. Kmaccudukamus  skonormdeckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOTIOTeHHBIE. JleiicTBHE SKOIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

AbOuoTtudeckre (QakToOpbl: CBET, TeMmIeparypa, BIaxHOCTh. dDoromepuoamsm. [IpucnocobneHus
OpPraHM3MOB K JIHCTBUIO abHOTHUEeCKUX (hakTopoB. bruonornyeckrue puTMsbl.

buornueckue ¢akropbl. Buasl OmMoTHUYECKHMX B3aMMOACHCTBHIA: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuos u ero ¢Gopmel. [lapasutusm, koomepamus, MyTyaldu3M, KOMMeHcanu3M (KBapTUPAHCTBO,
HaxJeOHUYeCTBO). AMEHCalIM3M, HEWTpamu3M. 3HaueHue OWOTHYECKMX B3aUMOJEMCTBUH  AJs
CYIIECTBOBaHUS OPTaHU3MOB B ITPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKNE XaPAKTEPUCTUKU MOMysuu. OCHOBHBIE MOKA3aTeNN MOIMYJSALUU: YUCIECHHOCTb,
IJIOTHOCTb, POXKIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JIMHAMHUKa YUCIEHHOCTH MOMYJISALUN U €€
peryasuus.

JdemoHcTpanmnm:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['exkens.

Tabmuupt u cxemsl: kapta «lIpupomnbie 30HBI 3emiu», «Cpeabl OOWTaHHS OPraHU3MOBY,
«Dortonepuoanzm, «Tomymsiim», «3aKOHOMEPHOCTH pocrta YHCIEHHOCTH MOMYIALUN
nH(py30pun-TyPenbkn», «[Iuiensie nenm.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopuast pabdora Ne 3. «Mopdonoruueckne OCOOSHHOCTH pPACTEHWH W3 Pa3HBIX MeECT
oOUTaHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISIIIMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa ¥ IKOJIOTHYeCKHE CHCTEMBI.

CooOmiectBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOIlEHO3a: BHUAOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Bunsl-nomuaantel. CBs3u B OHOLIEHO3E.

Okonoruyeckue cucremsl  (3xocucremsbl). Ilonstue 00 dKocucreMe U OUOreoLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJAYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
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BEIIECTB M MOTOK HEPTuu B 3KocucTteMe. Tpoduueckue (MUIIeBbIe) ypOBHU IKOCUCTEMBI. [IuiieBsIe rienu
u cerdu. OCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: OHMOMacca, NPOAYKIHMSA. OKOJOTHUECKHE MUPAMUJIbI:
MPONYKIMH, YACICHHOCTH, OnoMacchl. CBOWCTBA SKOCHCTEM: YCTOMUMBOCTD, CAMOPETYISIUS, PA3BUTHE.
Cyxkueccusi.

[IpupomHbIE  DKOCHCTEMBL. DKOCHCTEMBI 03€p W peK. DKOCHUCTeMa XBOWHOTO WU
LIMPOKOIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCUCTEMBI.  YpOoskocucTeMbl. buonornueckoe u
X034 CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpa3zue kak (akrop ycrtoitumBocTH 3KOocuUcTeM. CoxpaHeHHE OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panurpl, coctaB u cTpykrypa Ouocdeps. JKupoe
BemecTBO W ero ¢yHkmun. OcobeHHOCTH OMOCc(epsl Kak MI00aTbHOW SKOCHCTEMBI. J[MHaMU4eckoe
paBHOBecue 1 oOpaTHast CBsI3b B Ouocdepe.

KpyroBopoTs! BemiecTB U OMOreoXMMHYECKHE UKl AIEMEHTOB (yIiepona, a3oTa). 30HaJIbHOCTb
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3eminu. AHTpONOTeHHbIE H3MEHEHHs B Ouocdepe. [nobGanbHbIe
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymectBoBaHue MNpUPOAbl M yesnoBeyecTBa. (CoxpaHeHHe OHOpa3sHOOOpas3Hs KaK OCHOBa
ycroitunBoctd  Oumocdeprl. OcHOBa pPalMOHANBHOTO YNpPaBICHHUS MPUPOAHBIMH pecypcaMH M UX
ucnosip3oBanue. JloctuykeHus: OMOIOTUU U OXpaHa MPUPOABI.

JdemoHcTpaumnu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxemsl: «llumeBbie nenu», «buoueHo3: coctaB u cTpyKTypa», «lIpupomHsie
coobmiectBay, «llenmu mutaHusy, «OKonmoruueckas nupamunaa», «buocdepa u yenosek», «IKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOMHOro iseca», «buorneHo3 BomoéMay, «ArponeHO3»,
«IIprMepHBIEe aHTPONOT€HHbIE BO3ACHCTBUS HA NMPHUPOIY», « BakHel e HICTOYHUKH 3arps3HEHUs BO3LyXa
U TPYHTOBBIX BOn», «IlouBa — BakHeimas cocramisomas ouocdepsr», «DakTopsl Aerpagaluu MOYBY,
«[TapaukoBbiii 3 dexT», «DaKTOpel PATHMOAKTUBHOTO 3arps3HEeHus Ouocdepb», «OOmas cTpykrypa
ouocdeps», «Pacnpoctpanenne xu3HH B Omochepe», «O30HOBBIA dKkpaH Ouocdepsr», «Kpyrosopor
yriepoaa B buocdepe», «KpyroBopot azora B Ipupoze».

OOGopynoBaHue: MojeIb-aNIUIMKaNUg « TUMHYHBIE OWOLIEHO3BI», TepOapuii «PacTuTenbHbIC
coobmiecTBa», Koiulekiuu «buonenos», «Bpeautenn BaKHEHIIMX CENbCKOXO3SMCTBEHHBIX KYIBTYDPY,
repOapuy M KOJUIEKIIMM PACTEHHUN M JKUBOTHBIX, MPUHAJIEKAIIUE K Pa3HbIM SKOJOTHYECKUM TpyIIaM
ogHoro Buaa, Kpachas kuura Poccuiickoit @enepanuu, n300pakeHUs] OXpaHSEMBIX BHJIOB pacTeHUil U
KHUBOTHBIX.
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IUJDIAHUPYEMBIE PE3VIJIBTATbI OCBOEHUA IIPOI'PAMMBI 110 BUOJIOTUMUA HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIIEI'O OFPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBaroTCsl TPEOOBAHUS K pe3ysibTaraM OCBOEHUS 00y4aroIUMUCS
MpOrpamMM CPEIHETO 00IIEeT0 00pa30BaHUS: TUMIHOCTHBIM, METANIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType IMYHOCTHBIX pE3yJbTaTOB OCBOCHUSA IpeameTa «bHomorus» BBIICIEHBI CIEAYIOIINE
COCTaBJISIIOIIME: OCO3HAHUE OOYYArOIIMMUCS POCCHUICKOM TI'pa)kIaHCKOH HMIECHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEACICHUIO, HaJTHYUe MOTHBALUU K OOyYeHHIO OMOJIOTHH,
[[eJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH H
HCTOPUYECKUX TPAJAULUNA Pa3BUTUS OMOJOrMYECKOro 3HAHUS, TOTOBHOCTh U CIOCOOHOCTH OOYyYaroIIUXCs
PYKOBOJCTBOBATLCSL B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, IIPUCYILMMH CHCTEME
OMOIOrn4ecKoro o0pa3oBaHMs, HAIUYME SKOJOIMUECKOro MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIENU U
CTPOUTbH JKU3HECHHBIE TIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOEHMSI MpeaMmeTa «bHonorus» AoCTUraroTcsl B €IMHCTBE Y4eOHOH U
BOCIIUTATEIIbHON NEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, HPUHATHIMH B OOIIECTBE MpaBWIAMH U
HOpPMaMH IOBEIEHUS MU CIOCOOCTBYIOT IpOLlECCaM CaMOINO3HAHMS, CAaMOBOCIHUTAaHUS M CaMOpPa3BUTHS,
pa3BUTUS BHYTPEHHEW NO3WLHH JIUYHOCTH, IATPUOTU3MA, YBAKEHHUS K 3aKOHY W IIPABONOPSAJIKY, YEIOBEKY
TpyJla U CTaplUIeMy IOKOJEHHIO, B3aUMHOIO YBaXXCHMsI, OEPEKHOI0 OTHOIICHUS K KYJIbTYPHOMY HACIIEIUIO
Y TPaJUIMSAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit @eaeparuu, Ipupojie U OKpyKarolleu cpee.

JIMuHOCTHBIE pe3ynbTaTbl OCBOEHHUS ydeOHoro mnpeamera «buonorus» AOIKHBI OTpaxarb
TOTOBHOCTh U CHOCOOHOCTH OOyYaroIIMXcs PYKOBOJICTBOBAThCS COPMUPOBAHHON BHYTpPEHHEH MO3MLIMEH
JIMYHOCTHU, CUCTEMO LIEHHOCTHBIX OpPUEHTAIUMN, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPaJMLIUOHHBIM IIEHHOCTSIM pPOCCUHCKOrOo OOIIECTBA, paCIIUPEHHE JKU3HEHHOIO OIbITa M OIbITa
JEATEIbHOCTH B IPOLIECCE pPealu3alMi OCHOBHBIX HAIPABICHUN BOCIIUTATEIIBHON JIEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKJAHCKOM MO3UIMU OOYyYaromerocsi Kak akTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 0OLIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX NPaB U 00s13aHHOCTEH, yBaXKeHHE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AEATENHHOCTH HPU CO3AaHUH YUEOHBIX TPOEKTOB, PEIICHUU
yueOHBIX M IMO3HABATENIbHBIX 33/1a4, BHIITOJTHEHUU OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OTpPENeNATh COOCTBEHHYIO TO3MILMIO IO OTHOIICHUIO K SIBICHUSM COBPEMEHHOU
’KM3HH U OOBACHSITE €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOAECHCTBUS JOIEN
C pa3HbIMU YOEXKAECHUSAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMHU U COLIUAJIBHBIM MOJI0)KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJHEHUS YUEOHBIX, 1I03HABATEJIBHBIX U
HCCIIIOBATENbCKUX 3aJlad, YBa)KUTEJBHOTO OTHOIIEHUS K MHEHHMIO OIIIOHEHTOB IIpU OOCYKICHUHU
CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOr0 COlEPKaHMS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOU AECATENBHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHHUS:
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c(OpMHPOBAHHOCTh POCCUICKOIN Tpa’kAaHCKOW HWACHTUYHOCTH, MAaTPUOTU3MA, YBAXKECHUS K CBOEMY
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepesl POOMHON, roploCcTH 3a CBOW Kpaid, CBOXO PonHHY, CBOM S3BIK U
KYJIBTYpPY, IPOIIJIOE ¥ HACTOALIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACIIECIUIO U TaMSITHUKAM IIPUPOJIbI, TOCTHREHUAM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHAX, TPY/IE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHMOJIOTHH,
MOHMMAaHUS 3HAa4Y€HUs OWOJOrMHM B TO3HAHMM 3aKOHOB MPUPOJBI, B JKU3HU 4YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

ueiHast yoe:xxI€HHOCTh, TOTOBHOCTh K CIIy)XK€HHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 32 €T0
cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKCKOIO HApOAa;

c(hOpMUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTH OILICHMBATh CHUTyallMI0 U NPUHUMATh OCO3HAHHBIE DELIEHUS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JUYHOTO BKJIaJla B TOCTPOCHHE YCTOWYHBOTO OydyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM pPOIOUTENSAM, CO3JAAHMI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTENW CEMENHOM )KU3HU B COOTBETCTBHUM C TpaAULMAMHU HapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAst 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTRA,
CHopTa, TpyZa, OOIIECTBEHHbIX OTHOIEHHUIA;

MOHUMaHUE SMOIUOHAIBHOTO BO3JICHCTBUSA JKUBOU MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHHIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHE IPOSABIATH KayecTBa
TBOPUYECKON JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUS, (POPMHMPOBAHUS KYJBTYPbl 3A0POBbSI M 3MOIHMOHAJIBHOIO
0J1aronmoJIyyus:

NMOHMMaHWE W peanu3alys 37A0poBOro W Oe3omacHoro oOpas3a JKUM3HU (340pPOBOE IHTAHHE,
COOJTFOZICHHE TUTUEHUIECKUX TIPABIII M HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHSATHUH U OTABIXA, PETYISIPHAS
¢u3nyeckass aKTUBHOCTH), OCpPEKHOTO, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIINEHHUS K COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHUE LIEHHOCTH MpaBWJ HHIWBUIYaJbHOTO M KOJUIEKTMBHOTO O€30MacHOrO MOBEICHHS B
CUTYaLMSIX, YTPOKAIOIINX 300POBBIO U JKU3HU JIFOJIEH;

OCO3HAHME TIOCITEACTBUIA U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypEHHs);

6) TPy10BOIro BOCIMTAHUSL:

TOTOBHOCTbB K TPY/Y, OCO3HAHHUE LIEHHOCTH MacTEPCTBA, TPYAOII00HE;

TOTOBHOCTb K QaKTMBHOW JEATEIIBHOCTH TEXHOJOTHMYECKOM M COLMAJIbHON HANpaBJICHHOCTH,
CrOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSATEILHO BBITIOIHATH TAKYIO IEATEIbHOCTD;

UHTEpEC K pa3IMyHbiM cdepaM NpoPecCHOHAIbHOW NeATENbHOCTH, YMEHHE COBEpILaTh
OCO3HaHHBIN BBIOOp OyaylIel npodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSHKEHUN BCEH )KU3HMU;

7) 3KOJIOTHY€eCKOI0 BOCIIUTAHMS

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOUICHHE K MPUPOE KaK UCTOUHHUKY KM3HU Ha 3emile, OCHOBE €&
CYILLIECTBOBAHMS;
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TIOBBIIIEHUE YPOBHS 3KOJIOTUYECKON KYJIBTYpPbI: IPUOOPETEHUE OMbITA TNIAHUPOBAHUS TTOCTYIKOB H
OLICHKU X BO3MOKHBIX IIOCIIEACTBUN IS OKPYKAIOIIEH Cpebl;

OCO3HAHHE ITI00aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIEM U IyTeH UX pelIeHHUs;

CIIOCOOHOCTH MCIIOJIB30BAaTh IMPHOOpETaeMble NpPHU H3YyYEHUH OHMOJIOrMM 3HAHUS W YMEHHUS NpuU
pelieHnr npobiem, CBA3aHHbIX C pallMOHAIbHBIM IPUPOOII0Ib30BaHNEM (COOIIONEHNE TIPaBUIT TIOBEICHUS
B IIPUPOZE, HANpPABICHHBIX HAa COXPAHCHHE PABHOBECUS B DKOCHUCTEMAX, OXPaHy BHIIOB, DKOCHCTEM,
ouocdepsi);

aKTUBHOE HENpUATUE NECUCTBUH, NMPUHOCSAIIUX BpEl OKpYXaroUled NPUPOAHON cpene, yMEHHE
MIPOTHO3UPOBATh HEONAroNnpHATHBIE 3KOJOTHYECKHE TOCIEACTBHS MNpPEANPUHUMAEMBIX JeHCTBUH U
IIpeI0TBpaLIaTh UX;

HaJU4ue Pa3BUTOIO 3KOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTUYECKOW KYJBTYpPBI, ONBITA AESTEIbHOCTH
9KOJIOTMYECKOIN HAIPaBIEHHOCTH, YMEHUSI PyKOBOJICTBOBATHCS UMM B [T03HABATENIbHOM, KOMMYHUKAaTUBHON
U COLMAJIbHOM MpakTHUKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKOH JEeATEIbHOCTU SKOJIOTMYECKOM
HaIpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU
U OOILIECTBEHHOM MPAKTUKHU, OCHOBAHHOIO Ha JUAJIOTEe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B [IOJUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKON KYJIBTYpbl KaK CPEACTBA B3aUMOJEHCTBUS MEXIY
JIIOIbMU U TIO3HAHMSI MUPA;

MOHMMaHUEe creuupuky OWOJIOTMM KAaK HayKM, OCO3HaHus €€ poinu B (QOPMHPOBAHHUU
PalMOHAIBLHOTO HAyYHOTO MBIIIJIEHUS, CO3/1aHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIeM MHUpE Kak
O €IMHCTBE NPUPOJIbl, YeJOBEKa M OOILIECTBA, B MO3HAHUU IMPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUU
po0ieM CoXpaHEeHHUs IPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHMH JUIsl COBPEMEHHOM LMBMIIM3ALMU: 0OECIeYeHHUsT HOBOTO
YPOBHSI pa3BUTHUSI MEAULIMHBI, CO3/IaHNE NEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIaTh PECYPCHBIE
npoOiIeMbl pa3BUTHSA YEIOBEUECTBA, MOUCKA IyTeH BbIXOa M3 TIOOATBHBIX IKOJIOTHYECKHX MpOoOIieM U
obecriedeHUs1 Tepexola K YCTOMYMBOMY pPAa3BUTHIO, PALMOHAIHLHOMY HCIOJNB30BAaHUIO TMPHPOTHBIX
pecypcoB 1 (pOpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJIOTUYECKUX 3HAHUH B LIEJISAX MMOBBIIIEHUS OOIIEH KyJIbTypBhl,
€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTM  (YHKLUHMOHAJIbHOH TI'PaMOTHOCTH
oOyuarouuxcsi, GopMUpyeMoi IpU U3yYeHUH OUOJIOTHUH;

MOHUMaHME CYITHOCTU METOJIOB TMO3HAHUs, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH
UCIONB30BaTh IOJlydyaeMble 3HAHUS JJIs aHaJIW3a U OOBACHEHMs SBICHUI OKpYKAIOIIEro MHpa |
MPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHHE JielaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
(haKTOB M MMEIOIIMXCS JAHHBIX C LENbIO MOJYyYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl pElleHus NpoOieM B
peanbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IICHHOCTU HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATh IPOCKTHYIO U
HCCIIEI0BATENbCKYIO IEATENBHOCTD HHANBUYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUM MO0 OMOJIOTUU B COOTBETCTBUHU C )KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METAINIPEMETHBIE PE3YJIBTATBI
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MertanpeaMeTHbIE pe3yabTaThl OCBOSHUS yueOHOro mnpenMera «bHuomorusy» BKIIOYAIOT: 3HAYUMBIC
it (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXAWCIHUIUIMHAPHBIE  (MEXKIIPEIMETHEIC)
OOIIeHAYyYHBbIC TIOHATHS, OTPAXKAIOMIME IICJIOCTHOCTh HAYYHOW KAapPTUHBI MHUpPAa M CHCHH(PHUKY METOIOB
MO3HAHUS, UCIOJIh3yeMbIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CUCTEMA,
Hay4YHbIH (akT, NPUHIMI, THUIIOTe3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIelIOoBaHUE, HAONIOACHHE,
U3MEepeHHe, OJKCIEepUMEHT U JPYTuX), YHUBEpcalbHble Yy4eOHble JeicTBUS (IO3HABaTeNbHBIE,
KOMMYHUKATHBHbBIC, PETYISTHUBHBIC), oOecnednBaromne GopmMupoBaHie GyHKIIMOHATLHOM TPAMOTHOCTH U
COLIMATIbHOM KOMIIETEHIIMM OOyYalOIINXCsA, CHOCOOHOCTh OOy4YalolIUXCsS HCIIONB30BaTh OCBOCHHBIE
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHWS W YHUBEpPCAJIbHBIE Y4YeOHbIC JICHCTBUS B
II0O3HABATEJILHON ¥ COLMAIIBHON IIPAKTHUKE.

MetanpeaMeTHBIE PE3yJIBTaThl OCBOCHHS MPOTPaMMBI CPETHET0 OOIIero O0pa30BaHUsS JOJDKHBI
OTpaXkaTh:

Osgi1aieHHe YHHBEPCAJbHBIMH YUeOHbIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOrHYecKHe JeiCTBUA:

CaMOCTOSITENILHO (JOPMYIIUPOBATH U aKTyaIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh NPU OCBOCHMM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHUS, KiIacCH(PHUKAIMKM, 0000IIEHNs), PaCKPBIBATH CMBICT OMOJIOTMYECKUX MOHATUN (BBIICIATH HX
XapakTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHUMHU IMOHSATHSIMHN ),

OTIPENICTIATE 1SN ACSITEILHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH WX JTOCTHXKCHHUS, COOTHOCHUTH
PE3YABTATHI JEATCIIEHOCTH C ITOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OMOJIOTHIECKUE TIOHATHS I OOBSICHCHHS (DAKTOB U SIBJICHUW KHUBOU TTPHPO/IBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHAYKTUBHbBIC, ACAyKTHUBHBIC, [0 AaHAJIOTUU), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTPUBAEMBIX SBIEHUSX, (OPMYIHPOBATH BBIBOABI H
3aKJTIOYEHUS;

MPUMEHSITh CXeMHO-MOJIETIbHBIC CPEICTBA JIJISl TIPEACTABICHUS CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHIA
B U3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHIA PA3HOTO POJA, BEISIBICHHBIX B Pa3IMUHBIX
WH(OPMAITMOHHBIX UCTOYHHKAX;

pa3pabareiBaTh IUIAH pEIICHHs] MPoOIeMbl C Y4YETOM aHaIM3a HWMCIOIIUXCS MAaTePHAIBLHBIX U
HEeMaTepHaTbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B AESITENBbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJILTATOB LENSIM, OLEHUBATDH
PHUCKU TIOCIIEACTBUM e TEIbHOCTH;

KOOPIMHUPOBAaTh U  BBIMONHATH PabOTy B  YCJIOBUAX pPEANbHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS,

pa3BHUBATh KPEATUBHOE MBIIUICHHUE MIPH PEIICHUN KU3HEHHBIX MPOOIEeM.

2) 6a3oBbIe MCCJIeI0BATEIbCKUE eiiCTBUS:

BJIQJICTh HABBIKAMHU  YYCOHO-HCCIICOBATEILCKOW W TPOSKTHOW JIEATEIBHOCTH, HABBIKAMU
paspenieHus mpoodiieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOMCKY METOJIOB PEIICHHS
MPAKTUYECKHUX 3a]a4, MIPUMEHEHHUIO PAa3JINYHBIX METO/IOB MIO3HAHUS;

WCIIOJIb30BaTh Pa3jINyuHbIe BUJIbI IEATEIHHOCTH IO MOJYyUYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX CHUTyallUsX, B TOM YHCIE IMPH CO3IaHUU YYEOHBIX WU
COLIMATIbHBIX MPOEKTOB;

dbopMupOBaTh HAy4YHBIA THI MBIIICHUS, BIaJA€Th HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHSTHSIMHA U METOAMH;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 33]]a4u B 00pa30BaTeIbHON JAEATEILHOCTH U KU3HEHHBIX
CUTYyaIusX;

BBISIBJISITH  TIPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJU3WPOBaTh 3a/1avy, BBIIBUTATH TUIOTE3y €€
pelIeHrs, HAXOAWTh ApPTyMEHTHI JUIS JIOKA3aTelIbCTBA CBOWMX YTBEP)KJICHWH, 3a7aBaTh MapamMeTphl H
KPUTEPHUHN PEIICHUS;

aHAJIM3UPOBATh TMOTYYEHHbIE B XOJE pELICHUS 3a/laud pe3yJbTaTbl, KpUTHUYECKH OILEHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh II€JICHAMPABICHHBI TOMCK TIEpeHOCa CPEeICTB U CIOCOOOB JEHCTBUS B
npodeccCHOHANBHYIO CPELy;

YMETh MMEPEHOCHUTH 3HAHUS B MTO3HABATEILHYIO M MPAKTUICCKYIO OOJIACTH KU3HECATCIIEHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJICH, TpeJiaraTb OPUTHHAIBHBIC IOAXOABI U PEIICHUsS, CTAaBUTh MPOOIIEMbI 1
3aJlauu, I0MYyCKAaoIlKe albTePHATUBHBIEC PEIICHUS.

3) paGora ¢ nndopmanueii:

OPUEHTHPOBATbCSI B Pa3NUYHBIX HMCTOUYHUKAX UHPopMalmu (TekcTe ydeOHOro mocoous,
HAy4YHO-TIOMYJSIPHON JHUTEeparype, OMOJOrMYECKHX CJIOBapsX U CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax
NaHHBIX, B MHTepHeTe), aHaNM3UpOBaTh HHMOPMAIMIO PA3NMUYHBIX BUAOB U (HOpPM MpECTaBICHHUS,
KPUTHUYECKU OLIEHUBATh €€ JJOCTOBEPHOCTh M HETIPOTUBOPECUHBOCTD;

(hopMyIHPOBATh 3aMPOCHl U MPUMEHSATH Pa3IUIHBIC METOJIbI TIPU TIOUCKE M 0TOOpEe OMOIOTHYIESCKON
nHpopmaiuu, HeoOXOIUMOM 11 BBITOJTHEHUS yUeOHBIX 3a/1a4;

pHOOpeTaTh  OMBIT  HWCIOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBATh KYJIBTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MHpPEICTaBICHUS OMOJIOTHYECKON HH(pOpMAINH
(cxeMbl, TpaMKH, TUarpaMMBbl, TAOJIUIbI, PUCYHKU U IPYTOE);

WCIIONB30BaTh HAay4YHBIN S3BIK B KaYECTBE CPEACTBA MpU paboTe ¢ OMOIOrHUYECcKOr MH(pOpMAIIHE:
MPUMEHSITh XUMUYECKUE, (PU3NIECKUE U MaTeMaTHYeCKHe 3HAKU M CHMBOJBI, (opMynbl, abOpeBHarypy,
HOMEHKJIATYPY, HCIIOJIB30BaTh U MPeoOpPa30BbIBaTh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMH PACIO3HABAHWS W 3alIUThl WHQOpMamuu, WHOOPMAIMOHHONW OE30MaCHOCTH
JTUIHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1) oOmieHue:

OCYIIECTBIATh KOMMYHHKAIIUK BO BceX cdepax >KU3HM, aKTUBHO Y4YacCTBOBATh B JUAJOTe WIIH
JTUCKYCCUU TI0 CYIIECTBY OOCy»KAaemMoW Tembl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCUTEIILHO BBITIONHEHUS TpeaaraeMoil 3aJa4yu, y4YUThIBATh WHTEPECHl M COIIACOBAHHOCTH MO3UIIUN
JPYTUX YYACTHUKOB JIMAJIOTA WU JUCKYCCHN);

pacrmo3HaBaTh HEBEpOAIBHBIC CpPEICTBA OOMICHHS, MOHWMATh 3HAUYCHUE COIUAIBHBIX 3HAKOB,
MPEIIOCHIIIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyaIlMif, YMETh CMsr4arb KOH(IMKTBI M BECTH
MIEPETOBOPHL;

BJIQJIETh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS W B3aUMOJCHCTBUS, IMOHMMATh HaMEpPEHUs APYTUX
JOfIed, TPOSIBIATh YBAXHUTEIHLHOE OTHOIIEHHE K COOECeHUKY M B KOPPEKTHOH (opme dopMynnpoBarh
CBOM BO3PAKCHUS;

Pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeIbHOCTD:
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MOHUMAaTh U WCIOJIb30BaTh NMPEHMYIIECTBA KOMaHIHOW W WHAMBUIYAIbHOM pabOThI MPH PELICHUN
Oouomoruueckoii  mpoOsemMbl, 00OCHOBBIBATH  HEOOXOIAMMOCTH  NPUMEHEHHUS  TPYIMIOBBIX  (GOpM
B3aMMOJICHCTBUS TIPU PEIICHNH Y4eOHOH 3a/1a9u;

BBIOMpaTh TEMaTHMKy UM METO/Ibl COBMECTHBIX JEWCTBUH C Y4€TOM OOLIMX HHTEPECOB H
BO3MOXHOCTEHN Ka)J0T0 WIeHa KOJUIEKTHBA,;

IIPUHUMATh LIEJIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTH)KEHUIO: COCTABIIATH IUIaH JIeHCTBUMH, paclpelesaTh poiu ¢ y4ETOM MHEHMH YYaCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaueCTBO CBOETr0 BKJIaJa M KaXKJOT0 yYaCTHMKAa KOMaHAbI B OOLIMH pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npepiaraTb HOBBIE IIPOEKTHI, OLEHUBaTb UAEM C I[O3ULIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IIOBEICHHWE B PAa3IMUYHBIX CUTyalUsX, IMPOSBIAThH
TBOPUYECTBO U BOOOpaKECHHE, ObITh MHUIIMATUBHBIM.

Ogi1aieHHe YHHBEPCAJIbHBIMH PeryIsTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JJs BBIABICHUS NPOOJIEM M UX pEIleHUs B KU3HEHHBIX U
y4eOHBIX CHUTYAIHsIX;

BBIOMPaTh HAa OCHOBE OWOJOTHMYECKHUX 3HAHUU LEJNEeBbIe M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBHSAX U IIOCTYIKAaX I10 OTHOUIEHUIO K JKMBOU IIPUPOLE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOLIHUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IT03HABATENIBbHYIO JIEATEIbHOCTD, BBISBIATH IMPOOJIEMbI, CTABUThH U
(dhopMynrpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON AESITEIbHOCTH U dKU3HEHHBIX CUTYaIHIX;

CaMOCTOSITEJIBHO COCTaBJIATh IJIAH pPELIeHHs] MNpoOjaeMbl C YYETOM MMEIOLIUXCS PeCcypcoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEeANOYTeHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPEOUYTEHUIH;

JienaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIH OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM APYAUIMH B pa3HbIX 001ACTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalWsIM, BHOCUTb KOPPEKTHUBBI B AEATEILHOCTD, OLICHUBATH COOTBETCTBUE
pe3yabTaToB LETAM;

BJIAJICTh HaBbIKAMHU I103HABATEJbHOM pediaekcun Kak OCO3HAHUS COBEpIIAEMBIX JEHCTBUH H
MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTAaTOB U OCHOBAHMM, HCIIOIb30BATh MPUEMBI PEQICKCHU IJIsi OLEHKU
CHUTYalluH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

MIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MIPHU aHAJIN3€ PE3YJIbTAaTOB AESITEIbHOCTH;

3) npuHsATHE Ceds1 U APYrux:

IIPUHUMATh ce0s1, TIOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;

IIPUHMMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIU3€ PE3YJIBTAaTOB AEATEIbHOCTH;

NpU3HABaTh CBOE MIPABO M MIPABO JIPYTUX HA OLUIMOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIMH JAPYTOro YeIOBeKa.
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INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTarhl ocBoeHUs nporpammbl COO o Ouosoruu Ha 0a30BOM ypOBHE BKIIIOHAIOT
cnenuduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHMIO, MHTEpPIpPETAlUd U NpeoOpa3oBaHUIO 3HAHUN, BHJIbI JESATENBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHHUA U TIPUMEHEHHUIO 3HAaHUI B PAa3IMYHBIX YYEOHBIX CHUTYallUMsX, a TAaKK€ B PEaIbHBIX KU3HEHHBIX
CUTyallUsiX, CBSI3aHHBIX ¢ Ouonoruei. B mporpammMe mpenMeTHbie pe3ynbTaThl MPEICTaBICHBI MO TrojiaM
oOyueHwus.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buornorus» ¢ 10 knacce HOMKHBI
OTpaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HayYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (POPMUPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpA U HAYYHOTO MHPOBO33PEHUS,
0 BKJAQJ€ POCCHUUCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIHOHATHHOU
IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS] )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJAEpKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSTUIA: dKU3Hb, KJIETKa, OpraHu3M,
MeTabonu3M (oOMEH BELIECTB M TMpPEBpalleHHe HHEPruH), TOMEOcCTa3 (camMoperymnsius), ypoBHEBas
OpraHM3aIlysl KUBBIX CUCTEM, CAMOBOCIIPOU3BeIeHUE (PETPOAYKIIHSI), HACIEACTBEHHOCTh, N3MEHYNBOCTbD,
POCT U pa3BUTHE;

YMEHHUE u3jararb OMOJIOTHYECKUE TEOpPHHU (KJIETOUHAs, XpPOMOCOMHAs, MyTallHOHHAS, IEHTPaJIbHAS
norMa MoJekyispHoi Ouonoruu), 3akoHbl (I. Mennens, T. Moprana, H. . BaBuioBa) u yuenus (o
LEHTPaX MHOrooOpa3usi U MPOUCXOXKIECHUS KylIbTypHBIX pacteHuil H. V. BaBuiioBa), onpeaenste rpaHulibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJaMU HayYHOTO MO3HAHUS B OWOJIOTMHU: HAOIIONEHHE M ONMHCAHUE >KUBBIX
CHUCTEM, TPOIIECCOB U SIBICHUHN, OPTaHU3alUs U IPOBEACHNE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bI, BBISBICHHE 3aBHUCHUMOCTH MEXKIY HCCIEAYEMBIMH BETUYMHAMU, OOBSICHEHHE IOIYYEHHBIX
pE3yJIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX TOHATHM, TEOPUM M 3aKOHOB, YMEHHE JeliaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KJIETOK MPOKApHUOT U 3YKapHOT,
OHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBPALIEHUS SHEPTUU B KIIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO ¥ SHEPTETUUYECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, Mel03a, OIJIOA0TBOPEHUS, PA3MHOXKEHUS, HHIMBUYyaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

yMEHHE MPUMEHSATH MOJyYeHHbIE 3HAHUS Ui OOBSICHEHHsI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHATHUA TPAKTHYECKHX PEHICHWH B TMOBCETHEBHOW KH3HU C IIeNbI0 oOecredeHusi 0e30macHOCTH
CBOETO 3JI0pOBbsI M 3JI0POBbsSI OKPYKAlOIIMX JIO[eH, COOMIONeHHs HOPM TPaMOTHOTO IOBEACHHS B
OKpY’KaroIlel MPUPOIHON cpene, MOHUMaHHe HEOOXOAMMOCTH MCIONIh30BAHUS JOCTHKCHHU COBPEMEHHOMN
OMOJIOTUH ¥ OMOTEXHOJIOTUH [T PallMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE pelllaTh JIEMEHTapHbIe T€HETHUUECKHE 3aJlaud Ha MOHO- U JUTHOPHUJIHOE CKpPELUMBaHUE,
CLIETUICHHOE HAacCJIeJJOBAHUE, COCTABIATh CXE€Mbl MOHOTMOPUAHOIO CKpPELIMBaHUS JUIsl TMpEACKa3aHHs
HACJIEe0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATE JIa0OpATOpHBIE M MpaKTUYECKue paboThl, coOIOnaTh MpaBuia mpu padbote c
y4eOHBIM U JIa0OpAaTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHUBATh U MHTEPIIPETUPOBATH MHPOPMAIIHIO OUOIOTUYECKOTO COMePIKAHUS,
BKJIFOYAIOIIYIO TICEBAOHAYYHBIE 3HAHHS W3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOWM WMH(OpMAIuHy,
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HAy4HO-TIOMYJISIPHBIE Marepuasbl), JTHUYECKHE AacleKThl COBPEMEHHBIX MCCIIEOBaHUM B OHOJIOTUH,
MeIUIHe, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS, 0000IIass OMOJIOTHIECKYIO
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHHUKOB, IPAMOTHO MCIOIb30BaTh MOHATUHHBIN anmnapar OMOJI0THH.

[IpeameTHBIe pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buomorusi» 6 11 kaacce NOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIKM OUOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (h)OpPMHUPOBAHUN COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHUHBI MHpPA U HAYYHOTO MHUPOBO33PEHUS,
O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (YHKIHMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUS KU3HEHHBIX 3a7ay;

YMEHHE pPACKPBIBaTh COJCP)KAaHUE OWOJOTHYECKUX TEPMHHOB W TOHATUH: BUMA, TMOMYISALUS,
TeHO(OH, HBOJIONMS, ABIKYIIHE CHJIBI ((aKTOPHI) SBOIIOLUH, TNPUCIIOCOOIEHHOCTh OpPTaHW3MOB,
BUJI000pa30BaHue, 3KOJIOTUYECKHUE (DAKTOpPbI, SKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEIYLEHTHI, LIEeNH
MUTaHMSI, SKOJIOTHYECKasl MupamMua, Ouoreorenos, onocdepa;

yMEHHE Hu3llarath Ouonoruyeckue Teopuu (dBoironuonHas Teopus Y. JlapBuHa, cuHTeTHYECKas
TEOpHUsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoabimieBoro cxoncta K. M. bapa, yepenoBanus
IJIaBHBIX HampaBieHuid u myteit sBomonuu A. H. CeBepuoBa, yuenus o 6uochepe B. U. Bepuanckoro),
OTIPE/ICTISATh TPAHUIIBI X TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOJaMU HAy4YHOTO MO3HAaHUS B OHONOTHU: HAONIOAEHUE M OMHUCAHUE JKUBBIX
CUCTEM, IPOLIECCOB U SIBIIEHUH, OPTaHU3alMs U IPOBEACHUE OMOIOrMUECKOT0 KCIIEPUMEHTA, BbIABH)KEHUE
TUIOTE3bl, BBISBJICHHE 3aBUCHUMOCTU MEXKJIYy HCCIEAYEMBbIMU BEJIUYMHAMU, OOBSICHEHHE IOJYyYEHHBIX
pe3yabTaToB, HUCIHOJIb30BAaHHBIX HAy4YHBIX TMOHSATUH, TEOPUM M 3aKOHOB, YMEHHE JejaTh BBIBOJbI Ha
OCHOBaHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTSATh CYHIECTBEHHbIE TPU3HAKK CTPOCHHSI OUOIIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILMNA, MPOTYLIEHTOB, KOHCYMEHTOB, DEIYLEHTOB, OHOT€OLEHO30B M HKOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACJIC/ICTBEHHON  M3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BUA000pa3oBaHMUS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJOTHUECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB
U TIOTOKA SHEPruu B HKOCHCTEMaX, AHTPOIOTEHHBIX H3MEHEHMIl B JKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U OMOTreOXMMHUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS Ul OOBSICHEHHSI OMOJIOTMYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHATHUA TPAKTHYECKUX PEHIeHW B TMOBCEIHEBHOM KHU3HU C IeNbl0 oOecredeHusi 0e30macHOCTH
CBOETO 3[I0OPOBBS M 3I0POBbS OKPYKAIOIIUX JIIOEH, COOMIONEHHS HOPM TPaMOTHOTO TMOBEIEHUS B
OKpY’Kalolllel MPUPOAHON cpene, MOHUMaHHe HEOOXOAMMOCTH HCTONIb30BAHUS JOCTHKECHHUM COBPEMEHHOM
OMOJIOTUH [T PALIMOHATIBHOTO IPUPOAONOIH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE OMOIOTUYECKHE 3a/1aul, COCTABIIATh CXEMBbI MEPEHOCA BEIIECTB U
SHEPTUHU B dKOCHUCTEMAX (IIEMU MUTAHUs);

YMEHHE BBIMIOJHATH J1a0OpaTopHbIe M MPAaKTHYECKUue padoThbl, coOM0AaTh MpaBmia Mpu padoTe C
y4eOHBIM U J1a00OpaTOpPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTHUECKHU OILICHUBATh U MHTEPIPETHUPOBATh MHPOPMAIHIO OUOIOTUYECKOTO COAePKAHUS,
BKJIIOYAIOIIYIO0 TICEBJAOHAYYHbIC 3HAHHS W3 Pa3IMYHBIX HCTOYHUKOB (CpeICTBa MaccoBOM HMHGOpManuwu,
HAay4YHO-TIOMYJSIPHBIE ~ Marepuaibl),  paccMarpuBarhb  [IOOANbHBIE  DKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO03/1aBaTb COOCTBEHHBIE MUCbMEHHBIE M YCTHbBIE COOOIEHHs, 000011as OHMOIOTHYECKyIO
MH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MOHATUHHBIN anmapar OuoJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosmmuecTBo yacos JIEKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM uugposBbie
Ne /it P Koutposibubie | IlpakTtuueckue (mupp )
NPorpamMmsblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6 OK
1 buonorus kak Hayka 2 0.5 hH ?H;Tem i 416290
2 JKuBble cUCTEMBI M X OpraHu3anus 1 bubnmorexa TIOK
P . https://m.edsoo.ru/7f41¢292
3 XVWMHUYECKUI COCTAB U CTPOCHUE 2 1 bubmuoreka [IOK
KJIETKU https://m.edsoo.ru/7f41¢292
bu6 OK
4 Ku3HenesaTenbHOCTh KIETKN 6 htPtI SJT/I//IEIT.:;;OE W/ TEA1e90
5 Pa3mHoeHne u uHAMBUYyalIbHOE 5 1 bubnuorexa LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M K3BMEHYMBOCTD g 15 bubaunoreka [IOK
OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmuotexa [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
8 PeszepBHoe Bpemst 1 bubmmorera TIOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOI'PAMME
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11 KUIACC

KosinvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/mm Konrtpoabneie | IIpakrnuyeckne
NMPOrpamMmbl Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypchl
bu6muoreka [IOK
1
! IBOTIOUHOHHAA GHONOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubmotexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpy>KaroIias cpea 5 1 bubmmorexa [IOK
P Py tas cpen https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 3KOJIOTHYCCKHE 9 bubaunoreka [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6muoreka [IOK
2
5 PesepBHOE Bpems httos://m f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5
I[TPOI'PAMME '
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INHOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacos JIEKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bcero U3yYeHUs o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Bbubmuoreka IIOK
1 buonorus B cucreme Hayk 1 05.09.2024 | https:/m 122
https://m 2
MeToap! ITI03HaHUS JKUBOM
npuponbl. [Tpakrnueckas
) pabota Ne 1 «Vcnonp3oBanue 1 0.5 12.09.2024 bubmuoreka [JOK
PA3JIMYHBIX METOJOB IIPU https://m.edsoo.ru/863e6122
M3yYEeHUU OMOJIOTMYECKHIX
00BEKTOBY»
3 buonorunyeckue cuctemsl, 1 19.09.2024 bubmmoreka [JOK
MPOLIECCHI U UX U3YUYECHUE https://m.edsoo.ru/863¢6564
4 XUMHAYECKHHA COCTaB KJICTKH. | 26.09.2024 bubaunoreka [IOK
Bona n MunepanbHbie coin https://m 4
benku. CoctaB u crpoeHue bubmuotexa [IOK
1 03.10.2024
> 0enKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOIOTHUYECKHE
Katanu3aropsl. JlaboparopHas
6 pabota Ne 1 «3yuenue | 0.5 10.10.2024 bubmuotexa [JOK

KaTaJIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTalla3bl)»

https://m.edsoo.ru/863e6b72
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bub6moreka [IOK
7 YmeBoapl. JInnuabl 1 17.10.2024 hitps://m.cdsoo. /86366870
bu6mmoreka [JOK
H . AT® 1 24.10.2024
8 YIICHHOBBIC KHCJOTRT 0.20 https://m.edsoo.ru/863e6d5¢
141
9 CTOpPHS U METO/IbI U3YUYEHHUS 1 07.11.2024 bubmuotexa [IOK
kietku. Kinerounas reopust https://m.edsoo.ru/863e6e88
10 KiteTka kak miejgocTHas >kuBast I 14.11.2024
cucreMa
CtpoeHnune syKapruoTHIECKOM
kieTku. JJaboparopHas pabora
No 2 «M3yuyenue crpoenus
KJIETOK PacTeHHH, )KUBOTHBIX bubmorexa [TOK
11 - 60Bi e 1 0.5 21.11.2024 | https:/m.edsoo.nu/863e6£f0
p P A https://m.edsoo.ru/863e716¢
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OICAHUE»
12 OOMeH BelecTB Win ) 78.11.2024 bubmamoreka [IOK
MeTaboIUu3M https://m.edsoo.1u/863e766¢
bub6muoreka [IOK
13 doTtocuHTE3. XEMOCUHTE3 1 05.12.2024 hitps://m.cdsoo.r/86367c98
bu6muoreka [JOK
14 i 1 12.12.2024
Onepremiieckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN ITUKIT KIETKH.
Jlenenue kieTku. MuUTO3.
JlaboparopHas pabora Ne 3 bubmoreka [JOK
15 1 0.5 19.12.2024
«Habmronerne MuTo3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOpEIIKa JTyKa
Ha TOTOBBIX MUKPOTIpEIapaTax»
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b .P
16 nocuHres Oenka. Peakiusa | 26.12.2024 bu6mmoreka [JOK
MaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796¢
Tpancnsnus — OGnocuHTe3 bubnuorexa LJOK
.01.202
17 Oenka ! 09.01.2025 https://m.edsoo.ru/863e796e
13 HexkneTtounbie popMbl KU3HU | 16.01.2025 bubmuotexa [IOK
— BHUPYCBI https://m.edsoo.ru/863e7540
DopMBbI PAa3MHOKEHUS Bubnrorexa OK
19 ) FI; Hmhpd . 1 23.01.2025 |  https:/m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubaunoreka [IOK
20 Meiios ! 30.01.2025 https://m.edsoo.ru/863¢74a
OO0pa3oBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
O11010TBOPEHHE.
bu6moreka [JOK
21 JlaGopatopHas pabora Ne 4 1 0.5 06.02.2025 hits://m.edsoo.r/863e81b6
«/3yueHne cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
” NunuBuayanbHOE pa3BUTHE 1 13.02.2025 bubmoreka [JOK
Opra’Hvu3MoOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
bubaunoreka [IOK
20.02.202
23 HACIGICTBEHHOCTI | I 0.02.2025 https://m.eds00.ru/863e86{2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTHU
24 HaCJIEJJOBAHUS [TPU3HAKOB. 1 27.02.2025 EH6HH;T6K3 LHOK
https://m.edsoo.ru/863¢8878
MoHorubpuaHoe cKkpeuBaHie
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JurnbpuaHoe CKpenrBaHue.
25 3aKOH HE3aBHCHMOTO 1 06.03.2025 | Dromorera HOK
o https://m.edsoo.ru/863e89a4
HACJIEIOBAHUS MTPU3HAKOB
CleruieHHO€e HacaeI0BaHueE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3yuenue Eubs OK
26 PE3yJIBTaTOB MOHOTHOPHTHOTO 1 0.5 13.03.2025 nomorexa I
https://m.cdsoo.ru/863e8¢60
U IUTHOPUIHOTO CKPEIIMBaHUS
y 1p0o30(HITBI HA TOTOBBIX
MUKpOTIpenapaTax»
I'eneruxa nona. HacnenoBanue BuG 10K
nbImoTeKa
27 1 20.03.2025
HPHIHAKOB, CHEIICHHBIX € https://m.edsoo.ru/863e8c60
MOJIOM
N3MeH4YnBOCTS.
Henacnencrsennas
n3MeH4YnBOCThb. JlabopaTopHas
abota Ne 6. Uzyuenue
28 P e 1 0.5 03.04.2025 | Dubmiorera LIOK
MOTU(PUKATMOHHON https://m.edsoo.ru/863e8efe
M3MEHYHMBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psa U
BapUaLlMOHHON KPUBOII»
Hacnencrsennas
U3MEHUUBOCTh. JlabopaTopHas Eus 10K
noIuoTeKa
2 0 7. «A 7 1 . 10.04.202
? padora Ne 7. «Anams MyTauuit 0.5 0.04.2025 https://m.edsoo.ru/863e8efe
y 1p030(UIIbl Ha TOTOBBIX
MHUKpOITpenaparax
Bbubmuoreka [JOK
I 1 17.04.202
30 cHeTiia geropeia 7:04.2025 https://m.edsoo.ru/863e8d78
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PesepBHbIil ypok. O6001eHIE
31 o teme «HacmencTBeHHOCTE U 1 24.04.2025
W3MEHYHMBOCTH OPTaHU3MOB)

bu6moreka [JOK

32 Cenekius Kak HayKa U Mpouecc 1 08.05.2025 httns://m edsoo ry/863e9214

MeToap!l 1 DOCTHXKECHUA

. bubmmoreka [IOK
33 CEJIEKIIUU PACTCHUH U 1 15.05.2025 httns://m edsoo r/863e92 14
SKUBOTHBIX k
14 buorexHonorus kak orpacib | 22.05.2025 bubnmorexa LIOK
MPOU3BOJICTBA https://m.edso00.ru/863e¢9336
OBIIEE KOJIMYECTBO HACOB 11O 34 0 4
ITPOT'PAMME
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11 KUIACC

KosnvecTBo yacoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bcero H3yYEeHUS o0pa3oBare/IbHbIEC
padoThI padoThI
pecypcsl
) DBOJIIOLIUS M METOJIBI €€ 1 05.09.2024 bubnumoreka [IOK
A3y4YEeHUS https://m.edsoo.ru/863ea20e
nu
) CTOpHUsI pa3BI/\I’TI/I${ 1 12.09.2024 bubnmoreka [IOK
MIPEICTABICHUH 00 IBOJIOIIMH https://m.edsoo.ru/863e¢9570
3 MuUKpOo3BOTIOIIUS 1 19.09.2024 bubmorexa HOK
https://m.edsoo.ru/863¢9¢le
[Tonmynsuus Kak 31eMeHTapHas
€IMHMIIA BUJA U 3BOJIOLIHH.
bubmuoreka [IOK
4 JlaGoparopHast pabota Ne 1 1 0.5 26.09.2024 httos://m edsoo ry/86369906
«CpaBHEHME BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHUIO»
JBrKy1me cuibl
bubmuoreka [IOK
5 (ameMeHTapHbIE (HAKTOPHI) 1 03.10.2024 hitps://m.edsoo ru/863c0dad
3BOJIIOIIUHU
E i oTO
6 CTECTBEHHBIN 0TOOp U €T0 1 10.10.2024 bubnmnoreka [IOK
bopmbI https://m.edso0.1u/863¢9ed0
Pe3ynpraThl 3BOMIOIIUN:
MPUCTIOCOOIEHHOCTh
. OpraHu3MOB U 1 0.5 17.10.2024 bubnmoreka [IOK

BU000pa30BaHMUE.
JlaGoparopHas pabota Ne 2
«Onucanue

https://m.edsoo.ru/863e9fde
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MPUCTIOCOOICHHOCTH OpraHn3Ma
U €€ OTHOCHUTEIIBHOTO
XapakTepa»
2 Hanpasnenus u mytu | 24.10.2024 Bubnuoreka [IOK
MAaKpO3BOIFOLNT https://m.edsoo.ru/863e9cle
9 HeoOparuMocTh 3BOTIOIIUN 1 07.11.2024
10 Uctopus ?(I/IBHI/I Ha 3emJie U 1 14.11.2004
METOBI €€ U3yUeHHS
['uroTe3pr MPOUCXOXKICHUSI bubmmoreka IJOK
H KM3HH Ha 3emiie 1 21.11.2024 https://m.edsoo.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3eMIie 110 1 78.11.2024 bubmuoreka [IOK
3paM M IeproIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl BOTIOLUN
PaCTHTENTHHOTO U JKUBOTHOTO
I 0
13 mupa. [Ipaktrueckas padora N 1 0.5 05.12.2004 bubnuoreka [IOK
1 «3yuenue ruckonaembIx https://m r
OCTAaTKOB PACTEHUN U KUBOTHBIX
B KOJUICKIUSIX)»
14 CoBpeMeHHas cuctema 1 12.12.2024 bubmuoteka [IOK
OPraHUYECKOTO MUPA https://m.edsoo.ru/863ea48e
15 DBOJIIOIMSA YeJIOBeKa 1 19.12.2024 bubnmoreka [IOK
(aHTpOMTOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxyrue cuiibl (pakTopbl) 1 26.12.2024 bubnmoreka [IOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUH DBOIIOLINHA | 09.01.2025
YeJI0BeKa
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UYenoBedeckue pacsl U Bu6 10K
noIMoTeKa
18 MIPUPOJIHBIC aJlalTaIl[u! 1 16.01.2025 httos//m.edsoo. r/86 3eaca?
YeloBeKa .
PesepBHbIil ypok. O60011eHIE
19 1o TeMe «Bo3HHKHOBEHUE U 1 16.01.2025
pa3BUTHE )KU3HU HA 3eMIIe»
20 DKOJIOTus KaK HaykKa 1 23.01.2025
)1 Cpenpl oOuTaHus U 1 30.01.2025 bubnuorexa HOK
HKOJIOTHYECKHE (DAaKTOPBHI https://m.edsoo.ru/863eafec
AbuoTtndeckne GpakTopsbl.
JlaGopatopnas pabora Ne 3.
«Mopdonoruueckue
2 0COOEHHOCTH PacTeHUU U3 1 0.5 06.02.2025 bubnuorexa HOK
pa3HBIX MECT OOUTAHUSY. https://m.edsoo.ru/863eb10e
JlaboparopHas pabora Ne 4.
«BnusHue cBera Ha POCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
23 buotnueckue paxTopsl 1 13.02.2025 bubmiorexa [IOK
https://m 4
DKOJIOTHYECKHE
XapaKTePUCTHKH TTOMYJISIIIHH.
[TpakTrueckas padota Ne 2
24 N 1 0.5 20.02.2025
«ITomcuéT moTHOCTH
MOMYJISALUUN pa3HbIX BHIOB
pacTeHun»
Coo0mecTBa OpraHu3MOB — Bbubmmoreka IJOK
25 1 27.02.2025
OMoIIEHO3 https://m.edsoo.ru/863eb46a
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DKOJIOTUYECKUE CUCTEMBI bubmuoreka [IOK

06.03.2025
26 (3KOCHCTEMBI) 1 https://m.edsoo0.ru/863eb46a
OcHOBHBIE TTOKA3aTEIN
7 9KOCHUCTEMBI. 9K?J'IOFI/I‘ICCKI/IC | 13.03.2025 bubmuoreka [IOK
nupamuiel. CBolicTBa https://m.edsoo.ru/863eb5fa
skocuctem. Cykieccust
28 [TpupoaHbIE SKOCUCTEMBI 1 20.03.2025
29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1 03.04.2025
buocdepa — rmobanpHas Bubnmuoreka [OK
30 IKOCHCTEMA 3eMITH 1 10.04.2025 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTHU bubnuoreka [IOK
1 1 17.04.2025
3 CyIIIeCTBOBaHMS Onochepsl https://m.edsoo.ru/863ebd 16
0 YenoseuecTBO B Onochepe | 24.04.2025
3emiu
1 CocyuiecTBOBaHHE PUPOBI U 1 08.05.2025 bubnmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001eHIe
34 TeMmbl «Coo01IecTBa 1 1
HKOJIOTHYECKUE CUCTEMBD)
BIIEE KOJIMYECTBO YACOB I1
OBl OJ1 CTBO YACOB IIO 34 0 )5

[NPOT'PAMME
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