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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl O OHOJIOTUU TEOPETHUECKYIO OCHOBY IUIS ONPEIEICHUs
HOIX0/0B K (DOPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COIep)KaHus,
pe3yiabTaToB O0y4eHUs U TpPeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
o0UIMX LEesIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanuy, a Takke MOJ0XKEHUS 0 creunduke OMOJIOrHH,
¢€ 3HaUCHMH B ITO3HAHWH KHUBOU npupoansl H oOecrieueHuun CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCcTaBICHUE O 1eNsiX, 00 001el cTpaTernu 00y4eHuUs,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CpeAcTBaMU YydyeOHoro mnpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
pa3zenaM M TeMaM, PEKOMEHIYeMYIO IMOCIeOBAaTeIbHOCTh M3y4YeHHs y4eOHOro marepuaia ¢
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 0Opa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METallpeIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHOU JIEATEIIPHOCTH/y4eOHBIX JICUCTBUN O0YJIArOIIUXCS 110
OCBOGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIi ypOBEHb) peaii30BaH MPHUHIIUII
MPEEMCTBEHHOCTH B W3Y4YCHHH Owonormm, Onaromaps dYeMmMy B HEH IpocMaTpuBaeTcCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, I1IEHHOCTHBIX OPUEHTAIMM  JUYHOCTH, HKOJOTHYECKOTO  MBINIJICHUS,
MPEJICTAaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)KaroIen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUHM O CTPOCHUH KUBBIX CUCTEM PAa3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTHUH YACICHO BHUMAHUE HCIOJIb30BAHUIO TMOITYYEHHBIX
3HaHWM B TOBCEIHEBHOM KM3HU AJIS PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YKcIe: TPOGUIaKTUKA
HACJIEJACTBEHHBIX  3a00JICBaHU  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIBTHPOBaHUS,
000CHOBaHHUS PKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEJACHHS B OKPYXKAIOIIeH MPUPOIHOI cpele,
aHajn3a BIMSHUS XO3SMCTBEHHOW JESITEIPHOCTH YEJIOBEKa HAa COCTOSHUE TPUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeameta «bUONOTHs MPOAUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUCHUs YCIOBHM ISl pElIeHUS
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJBFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoiaraet
dbopmupoBaHHe y OOYYarONIUXCS CIIOCOOHOCTH aJanTHUPOBATHCA K M3MEHEHHSIM JTMHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHsS 3aHMMaeT BaxHoe mecTto. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIMIMXCS TPEACTABICHUNA O HAy4YHOW KapTHHE MHpA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPHUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpmioe 3HaueHue OWONOTHA UMEET TaKXKe [UIsl PEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHus, COIMANIM3auu oOy4Jaromuxcs. M3ydenne
O6uonorun obecrieynBaeT yCIIOBUA IS ¢dbopmupoBaHus UHTEIIEKTYaJIbHBIX,
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KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpBHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C NMPEICTaBICHUSAMM U3 JPYTUX Y4eOHBIX NPEIMETOB, B
4acTHOCTH, (pU3MKH, XUMHUU U Teorpaduu. HazBaHHbIE MONOXKEHHUS O MpeIHa3HAYCHUH Y4eOHOTrO
npeamera  «buonorus» COCTaBWIM OCHOBY JUIS OIpENeNeHHs IOJIXOAO0B K O0TOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT10op coxmepkanust yuebHoro npeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIOUIHeCs TOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUS OOIIECH KYIbTYpHI, ONpEACISIOIne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpeie, BOCTpEeOOBAaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYeCKOro 00pa3oBaHusl.

CtpykTypupoBaHHe COJEp>KaHUs y4eOHOro MaTepuana B MHporpaMme IO OHOJOTHUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSX
JKUBOM TPUPOIBI, O €€ YpOBHEBO OpraHM3alMid U HBOJIONHMU. B COOTBETCTBUM C ATHUM B
CTPYKType ydeOHoro npeamera «buosnorus» BBIIEIEHbI CIENYIOUINE COJIEp/KaTeIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUsY, «KieTka kak OMoIorHuyYecKas CUCTEMay,
«OpranusMm Kak Omosnoruyeckas cuctema», «CucremMa U MHOroodpasue OpraHm4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS Pa3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Z[OCTI/I)KGHI/IG HeJIn U3YUYCHUA yqe6H0ro npeamMeTa «buonorus» Ha 06a30BOM YpPOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOINX 3aaa4:

OCBOEHHE O0YyYarolMMHCS CUCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiIaxX, CIY)KaIIMX OCHOBOHM i (opMHpOBaHHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJAaX Hay4yHOTO IO3HaHUS,
CTPOEHUHU, MHOT000pa3sMM M OCOOEHHOCTSX >KMBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

(dbopMupoBaHHue y OOydaroluxcs MO3HABaTENbHBIX, MHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISOB,
UJEN U MOJIXOI0B K U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOmei KyiabTypbl, (DYHKIMOHAIBHOW I'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATh SBIEHHUS OKPY)KAIOIIEr0 MHUpa >KUBON MPHUPOJBI Ha
OCHOBAHMU 3HAHUM U OMBITA, MOJYYSHHBIX IPU U3yYECHUN OMOJIOTUH;

dbopMupoBaHHue y O0y4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYCHHE OHMOIOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBbHOCTH 4YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIHUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH MO3HAHMS 4YEJIOBEKOM >XHMBOH IPUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHUS K HEH, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrNYECKUX HCCIIEJOBAHUM;



OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUHU ISl TIOBBILICHUS] YPOBHS HKOJIOTHUECKOMN
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUI M YMEHWH B IOBCETHEBHOW JKMU3HU JIJISI OICHKH
NOCJIEICTBUIA CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOI0ICHHE Mep TPODHUIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero obmero oopazoBanus «buonorusy, uzyyaemas Ha 6a30BOM ypOBHE,
SBIISICTCSA 00SI3aTEIbHBIM yYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu

((ECTGCTBGHHO'HayLIHBIG IMPEAMETED.

Jlnist u3yueHusi Onosoruu Ha 6a30BOM YPOBHE CpPEIHETo 00IIero o0pa3oBaHusl OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosorusi kKak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIICCTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTECTBEHHBIMH HaykaMu, (uiocodueit, 3THUKOH, 3CTeTUKOH u mnpaBoM. Poib Ouonoruu B

(bopMHUpPOBaHUH COBPEMEHHON HAy4YHOM KapTUHBI Mupa. CucTtemMa OMOJOTUYECKUX HAYK.

MeTo/1b1 T03HaHUS )KMBOW IPUPOIbI (HAOJII0IEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHUE,
KJaccu(uKalus, MOIEIMPOBAaHUE, CTATUCTHYECKAst 00paboTKa TaHHBIX ).

JdemMoHncTpanum:
IMoptpetsl: Y. JdapBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlaGopaTopHble U IPaKTHYeCKUEe padoThI:

[Ipaktuueckass pabota Ne 1. «lcmonmp3oBaHue pa3IUYHBIX METOJOB MPH HW3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XKussle cuctembl (OMocHCTEMBI) Kak NMpeaAMeT H3ydeHus Ouonorud. OTINYHE >KUBBIX
CUCTEM OT HEOPraHWYECKOW MPHUPO/IbI.

CpoiictBa OwocucTeM W UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMU OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM, OpPraHU3MEHHBIM,  IOMYJSIUUOHHO-BUIOBOM,

9KOCHCTEMHBIH (0MOTeo1eHOTHYECKU), ONOCEPHBII.

JdemoHcTpauuu:



Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OPTaHHU3AIUN KHBOM
MPUPOIBI».

ObopynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHUE KJIETKH.

XUMUYeCKUM COCTaB KIICTKH. Xumudgeckue OJICMCHTBI: MAaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. Boz[a U MUHCpAJIBbHBIC BCIICCTBA.

OyHKIMK BOJBI M MHUHEPAJIbHBIX BEHISCTB B KieTKe. [lopaepkaHue OCMOTHYECKOIO
OastaHca.

benku. CoctaB u crpoeHue 6eIKoB. AMHHOKHCIOTE — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMCHHMbIC AMHHOKHCIIOTHI. AMHHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYPbl O€IKOBOM
MOJICKYJIBI (TICpBUYHAs, BTOPUYHAS, TPCTHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYCCKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouonoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuust  QepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30KcHpubo03a), Aucaxapuibl
(caxaposa, JlaKTO3a) W MOJHMcaxapuabl (KpaxMal, TJIMKOTeH, LEeJUIoNo3a). buonorndeckue
(GyHKIUH YTIIEBO/IOB.

Jlununel: Tpuraunepuasl, Qochomununasl, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykneornisl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢ynkuun JJHK. Crpoenne um ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u

byHKLINN.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TEOpHUdA — NpUMEP B38.PIMO,Z[CI>’ICTBI/I$I H)Ieﬁ u
q)aKTOB B HAYYHOM IMO3HAHUH. MGTOI[BI HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmMe NpUu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cuCTeMa CUHTe3a Oenka.

Tunbl kiIeTOK: JykKapuoTHUecKas U mpokapuoruueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kinerounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOM KIETKH.
OcHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMUKC, UX (YHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluroruiazMa u e€ OpraHoHbI.
OnxnomemOpannbie opranouibl kietku: DI1C, anmapar ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOMAbl KIETKW: MWTOXOHJPHUH, IUIACTUIBL. IIpoucxXoxkaceHMEe MHUTOXOHAPUN U IUIACTHL.
Buner mnactun. HememOpaHHble OpraHoOuAbl KJIETKU: puOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKU. DyHKIMY OPraHOUI0B KIETKU. BritoueHus.



Anpo — perynsaTopHbId LeHTp KieTku. CTpoeHue sapa: siaepHas 000JI04YKa, Kapuoriazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.
JdemoHcTpauuu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.

[lnarpammbl:  «PacnpeneneHne XHMMHUYECKMX JJIEMEHTOB B HEXKHUBOW IIPHUPOAEY,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxemel: «l[lepuoanyeckas TabnMia XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHue 3ykapruoTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHOM KIETKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIeBOJbD, «JIUmuasn».

OO6opyoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE ISl MPOBEIACHUS HAOIIOACHUM,
H3MepeHHﬁ, SKCIICPUMCHTOB, MUKpPONPCIapaTbl paCTUTCIbHBIX, JXUBOTHLIX U 6aKT€pI/IaJIBHI)IX
KJICTOK.

JlaGopaTopHble H MpaKkTH4YecKHe padoThl:

Jlaboparopuas pabora Ne 1. «M3yueHue KaTalUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlabopatopHass pabGota Ne 2. «lM3ydyeHue CTpOEHHUS KJIETOK DPACTCHHH, >KMUBOTHBIX M
6aKT€pI/II\/'I o MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpEIIapaTax U UX OMMUCAHUC).

Tema 4. ’KuzHeaeaTeJbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AccuMWIIIMs  (TUIACTUYECKHM OOMEeH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Poib ¢pepmenToB B 0OMeHe
BEIIECTB M MPEBPAIICHNUH YHEPTHH B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm QotocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepun. 3HAYCHHE XEMOCHHTEe3a JJIsl KU3HH Ha
3emute.

DOHepreTudeckuii oOMEeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEPreTUUECKOro ooMeHa. [ nukonus. bpoxkenue u



€ro BU/BI. KI/ICJIOPOI[HOC OKHUCJICHUC, HIIN KJIECTOYHOC JAbIXaHHUC. OKHUCIUTEIHLHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakniun matpuunoro cunTe3a. ['enermueckas undopmamusa u JHK. Peamuzamms
TeHEeTUYECKON MH(popMaMu B KieTke. ['eHeTHUeCKUil KOoJ M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancisaiusa — 6uocunTe3 Oenka. Drtamnbl Tpancasanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Hexnerounsie ¢opmbl u3Hu — BHpychl. HMcropuss oTkpbiTus BupycoB (/.
. iBanoBckuii). OCOOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEIC BUpycamu. Bupyc nMMyHOaehUIIMTa
yenoBeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBepTa3a M HHTETpasa.
[TpodunakTrka pacnpocTpaHEHUs BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpaumuu:
Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuuelt  u  cxembl: «Tunbsl nuranus», «Metabonuzm»,  «MUTOXOHAPH,
«OHepreTuueckuii oomMen», «Xnoporact», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
¢yHkunoHUpoBaHUEe TeHa», «CuHre3 Oenka», «leHernyeckuii kon», «Bupyce,
«bakrepnotdarn», «Crpoenne wu >ku3HeHHBIH 1wmka Bupyca CIIMJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-ammukanuu «Y asoenne JJHK u tpanckpunuumsy», «bnocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii UK, WM KU3HEHHBIM MK KieTku. WHTepdasza um mmro3. Ilpoueccsl,
npoTekaromue B uHTEepdaze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMOcoM. XpOMOCOMHBIN Ha0Op — KapHOTHUIl. JIMIUIOMAHBIA M TalJIOUJIHBIM XpPOMOCOMHbBIE
HaOopel. XpoMaTuael. [luTtonornyeckue OCHOBBI pa3MHOXEHHS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. [Iporeccel, mpoucxonduiye Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITO3.

@opMbl pa3MHOKEHHUSI OpraHu3MOB: Oecrojioe u T1osioBoe. Buasl  Gecrosoro
pPasMHOXKEHUS: JIeNICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTHBHOE pa3MHOKeHue. MCKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHW3MOB, €0 3HAUE€HHE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €TI0 OTIINYUA OT Oecmooro.

Metiio3. Craguu wmeitosza. [lpomeccsl, npoucxondime Ha ctagusx Menosa. IloBenpenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc 1 3HaYeHUE Meo3a.



I'ameTorenes — mporecc 00pa30BaHMs MOJIOBBIX KIETOK Y )KUBOTHBIX. [107I0BBIC JKele3bl:
CEMEHHUKU M simdHuKH. OOpa3oBaHWE M Pa3BUTHE MMOJOBBIX KJIETOK — rameT (CrepMaTo30ui,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHHUS SUIEKICTOK U
cnepmaro3onioB. OrmiogoTBopenue. [laprenorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHWE, TacTPYJISAIus,
opranoreres. [locTamMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAILHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiMsHHME cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIC YPOJICTBA.

Poct u pazsutne pactennii. OHTOreHe3 IBETKOBOI'O PACTCHMSI: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuukl u cxembl: «POpPMbI pa3MHOKEHHsI OPraHU3MOBY, «J{BOITHOE OIJI00TBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTeHU», «JleleHne KIEeTKU
Oaktepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIN LUK,
«Penmukanus ITHK», «Muto3», «Menos», «IIpsamoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKONIUTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBanue: MUKPOCKOI, MUKporpenaparbl «CriepMaTo30uIbl MIICKOITHTAIOIIETO,
«SlinexiieTka MiEKonuTarlmero», «KapuoknHe3 B KJIETKaX KOpEIIKa JyKa», MarHUTHAs
MoaeNb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens meradaszHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JIaGopatopHass pabora Ne4. «l3yyeHHe CTpOEHHs IIOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaunm reHetuku. HMceropus pasButvs TeHETHKU. Ponb muToioruu u
HMOpHOJIOTHH B CTAHOBJICHUU I'eHETHKHU. BKitas poccuiickux 1 3apyOeKHbIX yUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPUAONOTHYECKUH, LUTOTeHETHUYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTndyeckass CMUMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpeIlMBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB,  yCTaHOBJIEHHblE . MeHnenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEepBOro nokojaeHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacUleluieHuss npu3HakoB. [mnore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JJOMUHUPOBAHMUE.

JlurubpumHoe CKpemmMBaHHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{luToreHeTHYeCKUEe OCHOBBI JUTHOPUAHOTO CKPENIMBAaHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsI ONIPEICIICHHUSI TEHOTUTIA OCOOU.



CueruieHHOE HacleqoBaHWe mpu3HakoB. Pabora T. Moprana 1o cHEIUIEHHOMY
HacJIeI0BaHMIO TeHOB. HapylieHue criierieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHaﬂ TEOpH HACIECACTBEHHOCTH. I'eneTnueckue KapThlI.

I'enernka moia. XpOMOCOMHOC OIIpeCACIICHUE I10J1a. AYTOCOMBI " I1OJIOBBIC XPOMOCOMBI.
I'omorameTHbie U TeTCpOraMCeTHbBIC OPraHU3MBbI. HaCHCHOBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
IIOJIOM.

W3meHunBOCTb. BuIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAas M HAcIEACTBEHHas. Poip
cpeibl B HEHACJEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKa  MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapuanMOHHBIA psii U BapuanMOHHAas KpuBas. Hopma peakumm Ipu3Haxa.
KonuuecTBeHHbIE M Ka4eCTBEHHBIE IIPU3HAaKM M UX HopMma peakuuu. CBolicTBa
MO (UKAITMIOHHONH H3MEHYHBOCTH.

HacnencrBenHnast, uiand reHOTUIIMYECKAsA, U3MEHUYUBOCTE. KoMOMHaTHBHAS H3MEHYUBOCTb.
Meiio3 u T1OJIOBOM mporecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTU. MyTalnnoHHas
W3MEHUYUBOCTh. Kimaccuukammsi MyTranuii: TeHHbIC, XPOMOCOMHBIC, T'¢HOMHBIE. YacToTa W
MPUYMHBL MyTaluil. MyTtarennbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
nm3menunBocty H. 1. BaBuiona.

BHG?I[[GpHaSI HaCJICACTBECHHOCTh U U3BMCHYHNBOCTD.

I'enetnka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTHUIIA: IOJHOINCHOMHOE CEKBEHUPOBAHMUE,
TEHOTHIUPOBaHKHE, B ToM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNe3HH, OONe3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaTudeckue © TeHepaTuBHbIe MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTHUeCKoe KOHCYJIbTHPOBaHME. 3HAYCHHE MEAUIMHCKOW T'€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNUE U €r0 IIUTOT€HETUYECKas OCHOBA,
«3aKOH pAaCIUEIUIEHUS M €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHCTOTBI TIaMeT»,
«durnbpunHoe ckpeuBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meio3», «B3auMoaecTBrEe auIeNbHBIX T€HOBY», «I €eHeTHYecKne KapThl PaCTEHHUH, )KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusMenunBoctu», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

OO6opynoBanue: Mozenu-anmIukanuu «MoHoruOpuaHoe ckpemuBanue», «Hemonnoe
JOMUHUpOBaHue», «JuruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, mytanuu GopMbl KPbUILEB U OKpAacKu Telna), repbapuit
«I"opox moceBHOW».




JlaGoparopHble U MpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO ¥ TUTHOPUIHOTO
CKpEIIMBaHKS y APO30(QHIIbI Ha TOTOBBIX MUKPOITpErapaTax».

JlaGopaTtopHas padota Ne 6. «3yyeHne MoauuKaIMOHHONW H3MEHYHUBOCTH, TTIOCTPOEHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM».

JlaboparopHass pabora Ne7. «AHamuM3 wMyTauuid Yy JApo30QHIIBI HAa TOTOBBIX
MUKpOIperaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIM3 POIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IpoLecc. 3ap0oKJIEeHUE CEIEKUUU U AoMecTuKauusa. Yuenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXAEHHS W MHOrooOpasus KylbTYPHBIX pacTeHHil. LleHTpbl
HPOMCXOXKAECHUS TOMALIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBbIi M MHAMBUAYAIbHBIN OTOOPHI B CEICKIIUU
pacrenuii U KUBOTHBIX. O1ieHKa dKCTEphepa. bIM3KopoCTBEHHOE CKpENIMBAaHUE — WHOPHIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wnm ruOpugHas CuIa.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. Otman€éHHas TuOpuau3amus U e€ yCIeXH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHUE IMONUIIOUIOB. J[OCTHIKEHHUS CeNeKIUU PAacTEeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib Npou3BoAcTBa. ['eHHas MH)KeHepHs. OTanbl CO3/aHUA
pexomOunantHoit JIHK um Tpancrensnnix opranumsmoB. Kiierounas wunxenepus. Kiierounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHMi. KiloHMpoBaHKME BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiemsl. MO -
TFeHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalllu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabnuiel U cxembl: kapra «LleHTpBI MPOUCXOXKIACHUS M MHOTO000pa3usi KYJIbTYypPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmsamnus», «Pabotrel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI
onorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opyoBaHKe: MYISDKU IUIOJOB U KOPHEIUIONOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX035ICTBEHHbIE PACTEHUS».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JTOCTHXKEHHS CEJIEKIMU PAacTeHUH M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIA YYaCTOK, B TEIJTUYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».
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I[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI TI0 BHMOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHUS Ipeamera «buoJIorus» BbIIEIEHBI
CIEyIOIINE COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA POCCHHCKON  Tpa)JaHCKON
WUJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOrHM, IEJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYy4aroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIMMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIHYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIC IIJIAHBI.

JImuHOCTHEBIE pE3yiabTaTbl OCBOCHUA MPEAMETA «bnomorus» JOCTUTaKOTCA B €AUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHOHHBIMU pOCCHfICKHMPI
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
0011ecTBE TpaBWIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA M CaMOPa3BUTHsI, PA3BUTHUsSI BHYTPEHHEH MO3ULMM JUYHOCTHU, MATPUOTU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pPE3yIbTaThl OCBOEHUS yueOHOTrOo npeaMeTa «bruosorus» A0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
paciIMpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEeATM3allid OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TIO3WIMKA OOYyYaromerocss Kak akTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUC CBOHUX KOHCTUTYLIMOHHBIX IIpaB U O6$I32[HH0CTCI\/JI, YBAXKCHUC 3aKOHA H
IMpaBoOIIOPAAKA,

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
peLIeHUH y4eOHBIX U ITO3HABATENIbHBIX 33124, BBINOJIHEHUN OMOJIOrMYECKUX KCIIEPUMEHTOB;
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CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO IMO3ULHI0O IO OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYMUThIBaTh B CBOUX JIGUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIECHUAMH, KYJIbTYPHBIMU HIEHHOCTSIMU U COLIMAJIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX W MCCIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUHUCKOHN TPaKIAHCKOW WACHTUYHOCTH, MATPHOTU3MA, YBAXKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHOM, ropaoctu 3a cBOW Kpaid, CBOIO

Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

LICHHOCTHOE OTHOLIEHWE K MPHUPOJAHOMY HACIECAHI0 UM IaMATHUKAM IPUPOJBI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHUE M pa3BUTHE
Ouosiornu, MOHUMaHUs 3HaYCHHsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOTO 00IIeCTBa;

unerHas  yOeXIEHHOCTh, TOTOBHOCTh K CilyXeHHro © 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OLIEHUBATh CUTYAILIUIO U PUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HApOJOB
Poccuwn;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHHE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;
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TOTOBHOCTb K CaMOBBIPAXXCHHIO B Ppa3HbIX BHJAX HCKYCCTBA, CTPECMJICHUC IIPOABIIATH
KadyeCcTBa TBOpquKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHMSI  KYJbTYpPbl  310POBbSl M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peau3aiys 3J0pOBOro 1 6€301nacHoro oopasa *KHU3HH (310pOBOE MUTAHNE,
COOJIFOJICHHE TUTHEHUYECKUX TPaBWI M HOPM, COAIAHCHPOBAHHBIA PEXUM 3aHATHH U OTIHIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IIOHMMaHHWEC I[IEHHOCTU IIpaBUJI HWHIAUBUAYAJIBHOI'0O W KOJIJICKTHUBHOI'O 0e30IacHoro
IMMOBEACHMS B CUTyallUAX, YTPOXKAIOIINUX 310POBbIO U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (YNOTPEOICHMS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIMTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTepPCTBa, TPYAOIIO0HE;

T'OTOBHOCTB K aKTHUBHOM ACATCIIBHOCTH TEXHOJIOTHYECKON nu COHHaHLHOﬁ
HaIpaBJICHHOCTH, CII0OCOOHOCTH WHULUHUPOBATh, IJIAHUPOBATD U CAMOCTOATCIBbHO BLIIIOJIHATH
TAaKYHO OCATCIIbHOCTD,

MHTEpEC K pa3nu4HbIM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OymyIei mpodeccuu u peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITIOCOOHOCTh K O00pa30BaHHIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHMS;

IMOBBIIICHUEC YPOBHA 9KOJIOTHYECKOM KYJIbTYPBI: HpI/I06peTeHI/IC OIlbITa TINIAHUPOBAHUA
IMOCTYIIKOB U OLICHKHU UX BO3MOXKHBIX MOCIEACTBUI JJIst 0pr>1<arome171 CpCabl;

OCO3HAHHE TJI00ATHLHOIO XapaKkTepa 3KOJIOTHICCKUX HpO6J’I€M )51 HYTCf/'I HX PpCIICHUA,

CIOCOOHOCTH UCIONIBL30BATh MPUOOPETaeMble TPU U3yYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACHCTBUMN, MPHUHOCAIIMX BpEI OKpPYXKArOLEed NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIAroNpHUsATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIMYHUC Pa3BUTOr0 SKOJOTHMYCCKOI'O MBIIIJICHU, 3KOJIOTUYECKOM KYJbTYpPhbI, OIIbITA
JCATCIIBHOCTH 9KOJIOrHYECKOM HAlpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMH B
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[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJOTMYECKOW HAMPABIECHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO HA JHaJoOre KYyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YHUTATENbCKOM KYJIbTYPbIL Kak cpeacTBa
B3aHMOHeﬁCTBHH MCXKAY JIOAbMU U IIO3HAHWA MHPA,

MOHUMaHHUE clenu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MUpPE Kak O €IWHCTBE MPHUPOAbI, dYelOoBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJIsl COBPEMEHHON IMBUIM3AIMU: 00ECTICYCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUILMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II100aIbHbBIX
9KOJIOTHYECKUX MPOoOJieM 1 o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSX MOBBIIMICHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAJIbHON
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3y4eHUn OUOJIOTHH;

IIOHUMAHHUEC CYHIHOCTU MCETOJAOB IIO3HAHUSA, HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HaAYyKax,
CIIOCOOHOCTH HCITOJIE30BaTh ImoJiyda€MbIC 3HAaHWA [Jid aHaliu3a | OOBSACHCHHS SBJICHHI
OKpYKarmero Mupa " IIPOUCXOAAINNX B HEM HSMeHCHHﬁ, YMCHHE [ICJIaTh 000CHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOIIMUXCA OAaHHBIX C LOCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CITOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYECKUE 3HAHUS AJi1 PCIICHUA
np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

OCO3HaHUEC II€CHHOCTHU Hay‘IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATE MMPOCKTHYIO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU IO OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIE pe3ylbTaThl OCBOCHHUSI YYeOHOTO mpeaMeTa «BHONorHs» BKIIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, YHEPTHS,
SIBIICHHE, TPOIeCC, CHCTeMa, HAay4HbId (DaKT, MPHUHIUN, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAaOMI0IeHNe, U3MEPEHHe, HKCIEPUMEHT M IPYTuX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
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dbopmupoBaHre (QPyHKIMOHAIBHON TPAMOTHOCTH U COIHMAIBLHOW KOMIIETCHIIMH OOYYaroIIuXCs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro 00Iero odpa3oBaHUS
JIOJKHBI OTpaXaTh:

OBJjajleHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:
1) 6a30BbI€e JJOTHYECKHE TEHCTBUS:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh M aKTyaJIU3UpPOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh IIPU OCBOECHUU 3HAHUN MNPUEMBI JIOTMYECKOIO MBILUIEHUS (aHalIu3a,
CHUHTE3a, CpaBHEHHUs, KiIacCUPHUKAIMM, OOOOLIEHHs), PpacKpbIBaThb CMBICI OHOJIOTHMYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIMBATh CBSI3U C APYTUMU MOHATUSAMU);

OIpCACIAThL LCIU ACATCIbHOCTH, 3aJaBas IIapaMCTPbl M KPUTCPHUHU HX HOOCTHUKCHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUA JUIsl OOBSICHEHMS] (PAKTOB U SIBJICHUH >KUBOU
HIPUPOIbI;

CTPOUTL JIOTUYCCKHUEC PACCYKACHUA (I/IH,HYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOl"I/II/I),
BBIABJIATH 3aKOHOMCPHOCTHU U MMPOTHBOPCUYHA B paCCMAaTPUBACMBIX SABJICHUAX, q)OpMYHI/IpOBaTI)
BBIBOJbI N 3aKJIIFOUYCHMUS

MNPUMCHATH CXEMHO-MOJCJIIbHBIC CPCACTBA AJIA NMPCACTABICHUA CYIICCTBCHHBIX CBS3EH U
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX 06LeKTaX, a TaKXcC HpOTI/IBOpe‘{I/Iﬁ pa3HoOro poJa,

BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

paspabaTeiBaTh IUIAH pEIICHHUS MPOOJIeMBl ¢ Y4€TOM aHauu3a HMMEIONIUXCS
MaTepUAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHSX pEAIbHOrO, BUPTYAIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
2) 6a30BbIe HCCIEI0BATENBCKHE TEHCTBUS:
BIIQ/IETh HABBIKAMHU Y4€OHO-HCCIIEIOBATENILCKON U MPOSKTHON JESITeTbHOCTH, HABBIKAMH

pazpeiieHusi mpo0aeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOI0B TO3HAHUS;
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UCIOJIb30BaTh Pa3IMYHbIE BHUJIbI ACSATEIBHOCTH IO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIIpETallNY, MPEoOpa3OBaHUI0 U NMPUMEHEHHUIO B Y4EOHBIX CHUTYalUsX, B TOM 4YHCJE MpU
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOSKTOB;

(bOpMI/IpOBaTB Hay‘IHBIﬁ THUII MBIIIIJICHUS, BJIIaACTh HaquOfI TepMHHOHOFHCﬁ, KIIIOYCBBIMH
INOHATHUAMU U METOJaMHU,

CTaBUTh U (bOpMy.]'IPIpOBaTB COOCTBEHHEIE 3aJa4u B 06p330BaTCJIBHOI>'I JACATCIIBHOCTU H
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBA3M U aKTyaJUM3UpOBaTh 3aJayy, BbIABUIATh
TUIIOTE3y €€ pEIICHMs, HaXOAUTb apryMEHThl 1 JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUH,
3a[aBaTh [IapaMEeTPbl U KPUTEPUH PEILCHUS;

AHAJIM3UPOBATH TIOJYYCHHBIC B XOAC PCHICHUA 3aJdadd PpE3YyJIbTaTbl, KPUTHUYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCJIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB NICHCTBHS B
PO ECCHOHAIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHHWS B [O3HABATCIBHYIO U  MPAKTUYECKYI0  001acTu
KU3ZHEJEATENIbHOCTH;

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX MIPCAMCETHBIX O6HaCTeﬁ;

BBIIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBLHBIC IMOAXOJAbl W PCHICHUA, CTABHUTb
HpO6HCMBI " 3a71a4i, JOIMYyCKAarIHE AJIbTCPHATUBHBIC PCIICHUA.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(popMaIuu (Tekcre yuyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3IMYHBIX BUAOB U (opm
IPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopmMynupoBaTh 3ampoChl M MPUMEHSATH PA3JIUYHBIE METOJbI TPU TOWUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

HpI/IO6peTaTI) OIIBIT HMCIIOJIb30BAaHUS I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTHBHBIX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIeHUS OUOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTrOe);

WCIIOIb30BaTh HAYYHBIA SI3IK B KA4e€CTBE CpPENCTBA MpU paboTe ¢ OMOJIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYeCcKue, GU3NYeCKue M MaTeMaTH4eCKHe 3HaKh U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEIICTBA HATIISITHOCTH;
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BJIQJICTh HAaBBIKAMH pAclO3HABaHHWS W 3allUThl HHpOpMamwu, WHOOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJ1ajleHne YHHBEPCAILHBIMH KOMMYHHKATHBHBIMH I€CTBHSIME:

1) oomenne:

OCYIIECTBIIATH KOMMYHHUKAIIMK BO BCEX Cepax XKHM3HU, aKTUBHO YUaCTBOBATH B JHAJIOTE
WM JUCKYCCUH IO CYIIECTBY 0OCYKIaeMoi TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BBHICKAa3bIBATh
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJIHCHHUS HpeﬂﬂaraeMoﬁ 3aJga4du, y‘-H/ITBIBaTB I/IHTepeCBI nu
COIJIaCOBAHHOCTH MMO3MLUMI JPYIMX YYACTHUKOB JUAJIOTa MM JUCKYCCHH);

pacno3HaBaTh HeBepOallbHBIE CPEINCTBA OOLICHMs, MMOHMMATh 3HAYEHHE COLUAILHBIX
3HAaKOB, HpeI[HOCBIHOK BO3HUKHOBCHUA KOH(bHHKTHBIX CHTyaHHﬁ, yMeTB cMATYaTh KOH(bHHKTBI )41
BECTU IIEPErOBOPHI;

BJIAJE€Th PA3IMYHBIMU CrIoco0aMu OOLIEHUS M B3aMMOJAEHCTBUS, IOHUMATh HAMEPEHUS
JIPYTHX JFOACH, MPOSBIIATh YBOKUTEIHHOE OTHONICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme

bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BépHyTo H JIOTUYHO H3JjiaraTb CBOK TOYKY 3pCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CpCaCTB.

2) COBMeCTHAs /IeSITeIbHOCTh:
IIOHMMAaTh U HMCIIOJb30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHON paboThl pU
pelieHny OMOoJ0THYecKOr MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX

¢dbopM B3aMMOAEUCTBUS MPH PeLLICHUH yueOHOM 3a1auu;

BBI6I/IpaTB TEMATUKY U MCETOJAbl COBMCCTHBIX JIENCTBUI C y‘IéTOM O6IJ_II/IX HHTCPCCOB U
BO3MOXKHOCTEM Ka)KJI0ro 4JIeHa KOJIJICKTHUBA,

IPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBHUH, PaCIpeleNiaTh PO C Yy4ETOM

MHEHHMH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIAa/1a U KAXJIOTO YYaCTHUKA KOMaH/bl B OOIINUN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATE MO3UTHBHOC CTPATECrM4€CKOC IMOBCACHHUEC B Pa3JIMYHBIX CHTYyalluAX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH WHHUIIUATHUBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J1€ifiCTBUAMU:
1) camoopranmn3anus:

HCIIOIL30BaTh OMOJIOTHUECKHE 3HAHUS JJIs1  BBIABJIICHHUA HpO6J’I€M N UX PCIICHHA B
JKHN3HCHHBIX U y‘IGGHLIX CUTyalusIX,
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BBIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 1IeJIeBbIe U CMBICIIOBbIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHUIO K >KUBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIHO OCYILECTBIISATh MO3HABATEIbHYIO AEATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeNbHOM NEATENbHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELIEHUs IPOOIEMBI ¢ yIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIIOYTECHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsM;

pacimpsATh paMK1 y4eOHOTO IIPeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;
OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO OBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLBI B ACATCIIBHOCTb, OLICHHBATH
COOTBCTCTBUC PC3YJIbTATOB LECIISAM;

BJIa/IETh HAaBbIKAMU O3HABATENbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX JAEUCTBUN
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedaeKchu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsITHE CeOsl M APYIHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJAOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTH CIIOCOOHOCTH MMOHUMATh MUD C MMO3UIUHN APYroro 4€jIoBCKa.
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ITPEAMETHBIE PE3YJ/IbTATDBI

[IpenmerHbie pe3ynbTaThl 0cBoeHUs porpammbl COO 1o Ouosoruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crierupudeckue s yaeOHoro npeamera «bronorusy HaydHbIE 3HAHUS, YMCHUS H
CHOCOOBI JecTBUI o OCBOCHHIO, UHTEPIPETANU
¥ TIpeoOpa3oBaHUIO 3HAHUIA, BUJBI JEATEIILHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUH B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TAaKXKE B PEATbHBIX JKU3HCHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX ¢ Owojorueil. B mporpamme mpenaMeTHbIe pe3yabTaThl MPEICTABICHBI 1O TOJaM
00yJeHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpPhIBATh COJIEPKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATUN: )KU3Hb, KJICTKA,
opranu3M, MeTabomu3m (0OMEH BellecTB W MpeBpalleHHe JHEPruH), TOMEeocTa3
(camoperymsiuusi), YpOBHEBas  OpraHU3alMs  KUBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuusi), HaCIeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OUOJIOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHas, MYyTallMOHHasi,
LEHTpaJlbHas JOrMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpax MHOrooOpa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaessaTh IPaHULIbl X TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMCHHC BJIAJACTh METOJAMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OIMHCAHUC
JKHUBBIX CHCTEM, IIPOLHECCOB U 5[BJ'I€HI/II\/'I, opranusanvss MW IIPOBCACHUC OHOJIOTUYECKOTO
9KCIICPUMCHTA, BBIABHXXCHUC THUIIOTE3bI, BbIABICHUC 3aBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCIIMYNHAMU, O0OBSICHCHHE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeOpI/Iﬁ H 3aKOHOB, YMCHHC [1€JIaTh BBIBOJAbI HA OCHOBAHUH ITOJYUCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYHIECTBEHHBIC NMPHU3HAKU BHPYCOB, KJIETOK MPOKAPHOT M DYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIESCTB U
NpeBpalleHsT SHEPTUU B KJIETKE, (POTOCUHTE3a, IJIACTHYECKOTO M JHEPreTH4ecKoro oOMeHa,
XE€MOCHHTE3a, MUT03a, MEH03a, OIUIOJOTBOPEHUSA, PAa3MHOKEHHS, WHIUBUIAYAIHBHOTO Pa3BUTHS
opraHusma (OHTOTeHe3);

yMEHHUE MPUMEHSTh MOJyYCHHbIC 3HAHUS IS O0OBSICHEHUSI OMOJIOTMUYECKUX TPOIIECCOB U
SIBJICHUM, JIJISl IPUHATHS IPAKTUYCCKUX PEIICHUI B MTOBCEIHEBHOM XKHU3HH C TENIbI0 00CCTICUCHHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbSl OKPYKAIOIIUX JIFOACH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAWIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
HUCIIOJIB30BAHUA )IOCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ Ononorn M OMOTEXHOJIOTUH AJid paiuoOHaJIbHOI' O
MIPUPOIOTIOIB30BAHHUS;

YMEHHUE pelIaTh >JIEMEHTapHble TCHETUYECKHE 3aJaud Ha MOHO- W JAUTHOpHIHOE
CKpELIMBaHKE, CLEIUIEHHOE Hacle0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIPEJICKa3aHMsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;
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YMEHHUE BBITIONHATH JJAOOPATOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATh MpaBHUia MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIIEHHWBATh U WHTEPIPETHPOBATH WH(OOpPMAINIO OHOJIOTMYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOM MH(OpMaNUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKHUE aCTIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 0000mas
Ouonormyeckyro HMH(GOPMALUI0 M3 HECKOJIbKMX HMCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buomnorus» 6 11 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONU OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COACpP)KaHUE OWOJIIOTUYECKUX TEPMHHOB U TIOHSTHIA: BHII,
NOMYJISIKs,  TeHOMOHI,  DBOJNIONUS,  JABWKYIIHE  CHIbl  ((aKTOpbl)  3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHUE, JKOJIOTMYECKHE (DAKTOPBI, IKOCHCTEMA,
MPOIYIEHThI, KOHCYMEHTBI, pEAYIEHTB, IIENH TMUTAHWs, OKOJOTHMYeCKas IHpaMHJIa,
ouoreoreHo03, brocdepa;

yMEHHE Wu3jiaraTb OuoJOruueckue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoplmeBoro cxozactsa K.
M. bapa, yepenoBaHus IMaBHbIX HampasieHuil u nyrei somonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpeaensTb rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAACTb METOJAaMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OIMHCAHUC
JKHUBBIX CHCTEM, IIPOLHCCCOB U SIBJ'IGHI/II\/JI, opranuzanvsa W IMPOBCACHUC OHOJIOTHYECKOTO
9KCIICPUMCHTA, BBIABHXXCHUC THUIIOTE3bI, BbIABICHUC 3aBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCIIMYUHAMU, O0OBSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeOpI/Iﬁ H 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIJCNATh CYIIECTBEHHbIE TMPU3HAKH CTPOCHHS OHOJOTHYECKHX OOBEKTOB:
BHJIOB, TIOMYJISAIHNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B M IKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHI000pa30BaHMs, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTHYECKUX (aKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEU MCCTHOCTH, KPYTOBOpOTa BCIICCTB U OMOreOXUMHUUECKUX OUKJIIOB B
o6uocdepe;

yYMEHHE TIPUMEHSTH MOTyYCHHBIC 3HAHUS [T O0BSCHEHUS] OMOIOTHYSCKUX MPOIIECCOB U
SIBJICHUM, JIJISI IPUHATHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOM KU3HHU C II€TbI0 00CCIICUCHUS
0€30IMTaCHOCTH CBOETO 37I0POBbS W 3JIOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IpPaMOTHOTO TOBEACHUS B OKpYXalolled NPUPOTHON cpene, MOHMMaHHEe HEoOXOIMMOCTH
UCIIOJTb30BAHUSI JOCTHXKEHUI COBPEMEHHOMU ouosoruu TSt PalMOHAEHOTO
IPUPOJIOTIONIL30BAHMYS,
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YMEHHE pemarh 3JIeMEHTapHbIe OMOJIOTMYECKHE 3a/la4M, COCTaBISATh CXEMBI IepeHoca
BEIIIECTB U SHEPTUH B IKOCHCTEMax (I[eMy MUTaHUA);

YMEHHE BBIIOJNHATH Ja0OpaTOpHbIC W MpaKTHYeCKUue paboThl, COONIOAATH MpaBUiia IPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIepKAHU, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
HAYYHO-TIOMYJIAPHBIE MaTepUaibl), pPacCMaTpUBaTh TIJI0OATbHbIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO

MaccoBoil MH(poOpMaNuHy,

MMO3UIIUIO;

YMCHHUEC CO31aBaTb cOoOCTBEHHBIE NHUCHBMEHHBIE H YCTHBIC COO6H.[CHI/I$I,
Ouonornyeckyro UMHPOpPMALUIO U3

MOHSATUHHBIN anmapat OUOJIOTHH.

Temarnueckoe MIaHUPOBAHUE

HCCKOJBKHX HCTOYHHKOB,

00o0011as
TPaMOTHO  HCIIOJIb30BATh

10 KJIACC
KoanyecrBo yacos ‘ DIeKTPOHHBIE
HaumenoBanue
Ne a3/1eJIOB  TEM (undposrre)
/o Pnllor B Beero KonTpoabubie|[IpakTuyeckue 06pazoBaTeIbHbIE
porp padoThI padoThbI pecypeb
bu6mmoreka [JOK
1 ||buonorus kax Hayxa |2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U 1 bu6mmoreka [IOK
WX OpraHu3anus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUM COCTaB 8 1 1 bu6nroreka [JOK
U CTPOCHHE KICTKH https://m.edsoo.ru/7f41c292
4 JKu3zHeneaTenbHOCTD 6 1 bu6mmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PasMHoxeHue u
5 VHIUBUYAIBHOE 5 1 bu6mmoreka [JOK
pa3BUTHE https://m.edsoo0.ru/7f41¢c292
OpraHU3MOB
) ! s [pemestox
' https://m.edso00.ru/7f41c292
OpraHU3MOB
7 Oce::IfIfIIfI\TOB OcuoBslI||3 bubmorexa LIOK
p ) https://m.edso0.ru/7f41c292
OMOTEXHOJIOT MU
bu6mmorexa [IOK
8 |[PeepeHOE Bpems 1 1 https://m.edso0.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

I[TOYPOYHOE ITNTAHMPOBAHUWE

10 KJTACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Tema vDOKa uudposbie
/i yp Beero KonTpoabnbie | [IpakTudyeckue 0GpazoBaTebHbIe
padoThI padoThI pecypes
bu6nmorexa [IOK
https://m.edsoo.ru/863e61
buonorus B cucreme
1 HayK 1 22
https://m.edso0.ru/863e63
2a
MeTobl TO3HAHMS
PKUBOW ITPUPOJBI.
[IpakTuueckas
pabora Ne 1 bubmmoreka [JOK
2 |[«Hcnoap3oBanme 1 0.5 https://m.edsoo.ru/863e61
[Pa3IU4HBIX METOJI0B 22
IPU U3yYCHHUH
OMOJIOTMYECKHIX
00BEKTOBY
buonoruueckue bubnuoreka [{OK
3 ||cucTemsr, mporecesr |1 https://m.edso0.ru/863e65
¥ MX U3ydEHHE 64
XUMHUYECKUN COCTAB
KieTkH. Boxa n bubnmoreka [JOK
4 |MIHCPAILHBIC COMH. g https://m.edso0.ru/863e67
CraproBas le
TUarHOCTHYCCKAS —
pabota
benku. CocTaB u bubmorexa LIOK
5 ' 1 https://m.edsoo.ru/863e6b
CTpoeHHue OeIKoB 79
DepMeHTBI —
OMoJIOTHYECKIE
KaTaJan3aTOpHl.
JlaboparopHas
pabota Ne 1 bu6muorexa [JOK
6 |«M3yuenune 1 0.5 https://m.edsoo.ru/863e6b
KaTaJIUTHYECKOM 72
AKTUBHOCTH
bepmeHTOB (Ha
IpUMEpPE aMHJIA3hI
WJIH KaTajasbl)»
bubanoreka IJOK
7 ||YruneBogsl. Jlumuasr (|1 https://m.edso0o.ru/863e68

70
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

KosanyectBo yacos DJIEeKTPOHHBIE
Ne Tema vDOKa uudposbie
/i yp Beero Kontpoabnbie | [IpakTudyeckue 06pa3oBaTeILHbIe
padoThI padoThI pecypes
I but6mmoreka [IOK
8 YIICHHOBBIC 1 https://m.edsoo.ru/863e6d
KUcIoTel. ATD 5c
Uctopus u meToasbl but6mmoreka [IOK
9 |m3yduenus kiaetku. |1 https://m.edsoo.ru/863e6e
Krnerounas teopust 88
Knerka kak
10 |[uemocTHas KuBas 1
crucrema
Crpoenue
PYyKapUOTHYECKON
KJICTKH.
JlaGopaTopHas
g 12:163 ora Ne 2 bu6nmorexa LIOK
YHCHHIC https://m.edso0.ru/863e6f
11 |[CTPOCHHA KIIETOK 1 05 0
PACTCHHL, https://m.edsoo.ru/863e71
YKUBOTHBIX, TpUOOB 1 6e
OakTepuil o —
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
WX OIHCAHHEY
OOMeH BeIecTB WIN bubmorexa LIOK
12 1 https://m.edso0.ru/863e76
MeTaboJIn3M 6e
POTOCHHTES bubnuoreka [{OK
13 ‘ 1 https://m.edso0.ru/863e7c
XeMOCHHTE3 98
DHepreTU4ecKuit bubmmorexa HOK
14 1 https://m.edsoo.ru/863e7a
oOmeH 26
JKn3HeHHBIN ITHKIT
KJeTku. [lenenue
KJIETKU. MHUTO3.
JlaGopaTopHas bubaunoteka [IOK
15 pabora Ne 3 1 0.5 https://m.edsoo.ru/863e7d
«Habmonenne 4
MHTO3a B KJIETKaX —
KOHYHKA KOpEIKa
TyKa Ha TOTOBBIX
MUKpOTIpenaparax»
buocunres Oenka. bubnunorexa LIOK
16 ||Peaxriust 1 https://m.edsoo0.ru/863e79

MaTpUIHOTO CUHTE3a

6e
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

KosanyectBo yacos DJIEeKTPOHHBIE
Ne Tema vDOKa uudposbie
/i yp Beero Kontpoabnbie | [IpakTudyeckue 06pa3oBaTeILHbIe
padoThI padoThI pecypes
Tpancisims — but6mmoreka [IOK
17 1 1 https://m.edsoo.ru/863e79
OmocuHTE3 OelKa 6e
Hexnerounsie but6mmoreka [IOK
18 ||popmbl xu3Hm — |1 https://m.edso0.ru/863e75
BHUPYCHI 40
but6mmoreka [IOK
dopmbl https://m.edso0.ru/863e81
19 ||pa3sMHOKEHHMS 1 b6
OpraHM3MOB https://m.edso0.ru/863e83
le
bubnunorexa LIOK
20 ||Meiio3 1 https://m.edsoo.ru/863e7f
4a
OG6pa3zoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
gggggﬁ;:ﬁﬁ:;ﬂe' bubnuoreka [{OK
21 1 0.5 https://m.edsoo.ru/863e81
pabota Ne 4 b6
«M3yuenue B
CTPOEHHUSI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
NunuBunyansHoe bubnmorexa LIOK
22 |pa3BuTHe 1 https://m.edso0.ru/863e84
OpraHU3MOB 36
['eneTnka — Hayka o bubmuoreka [JOK
23 |[HacmencTBeHHOCTH H ||1 https://m.eds00.ru/863e86
W3MEHYUBOCTH 2
3aKOHOMEPHOCTH
Hacjaeq0BaHUI bubnunorexa LIOK
24 |[npU3HAKOB. 1 https://m.edso0.ru/863e88
Mounorubpuanoe 78
CKpEITUBaHNE
Jurnbpunoe
CKpelIuBaHue. 3aKOH bubnmnorexa [JOK
25 ||He3aBUCHMOTO 1 https://m.edso0.ru/863e89
HacCJIEJOBAaHUS a4
MIPU3HAKOB
Cuennennoe
Hacjeg0BaHHe bubnunorexa LIOK
26 |[mpH3HAKOB. 1 0.5 https://m.edso0.ru/863e8c
JlaGopatopHas 60
pabota Ne 5
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

«3yuenue
pEe3ynbTaTOB
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEIIUBaHUS Y
030Ul HA
FOTOBBIX
MUKpOTIpenaparax»

27

['eneTuka moa.
Hacnenosanne
MPU3HAKOB,
CICIUICHHBIX C
IIOJIOM

bubnuoreka [{OK
https://m.edso0.ru/863e8c

60

28

13MEHYHUBOCTD.
Henacnencrsennas
M3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

MO TU(DUKAITHOHHOM
W3MEHYHBOCTH,
MIOCTPOECHUE
BApUALIUOHHOTO
psina u
BApUALMOHHOM
KpHBOW»

0.5

bubnuoreka [{OK
https://m.edso0.ru/863e8e

fe

29

Hacnencreennas
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MyTauun y
pO30(QUITHI HA
OTOBBIX
MUKpOIIpenaparax»

0.5

bu6anoreka LIOK
https://m.edso0.ru/863e8e

fe

30

['eHeTHKa YenoBeKa

but6mmorekxa [IOK
https://m.edsoo.ru/863e8d

78

31

Pe3epBHBIN ypOK.
O0o001IcHNE TT0 TEME
«HacnencrseHHOCTD
1 U3MEHYHUBOCTH
OpPTaHU3MOBY

32

Cenexkuus Kak Hayka
U Tpolecc

but6mmorexa [IOK
https://m.eds00.ru/863e92

14

25



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDOKa uudposbie
/i yp Beero Kontpoabnbie | [IpakTudyeckue 0GpazoBaTebHbIe
padoThI padoThI pecypes

hﬁiﬁ;ﬁ’égﬂﬁ bubnunorexa LIOK

33 " . |11 https://m.edsoo.ru/863e92
CEJIEKIIH PaCTeHHI 14
1 )KUBOTHBIX Bl
buorexnonorus kak bubnunorexa LIOK

34 |orpacin 1 1 https://m.edso0.ru/863e93
POM3BOJICTBA 36
| B4 I3 4 |

26



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

YYEBHO-METOJUYECKOE OBECIMEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

* buonorus, 10 knacce/ benses JI.K., dpmvmmui .M., Ky3nenosa JI.H. u apyrue; nox pegakuuei
bensera JI.K., Ipimmmma .M., Akiinoneproe obmiectBo «M3garensctBo «IIpocBenienuey

* buonorus, 11 xnacce/ benses JI.K., boponun I1.M., IpiMmun .M. u apyrue; noa peaakiuen
bensera JI.K., Ipimmmna .M., AkiinonepHoe obmiectBo «M3mparenscTBo «IIpocBemnienner
BBenure cBoil BapuaHT

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1.buonorus, 10 knace/benses [.K., Aevmun I'.M., Ky3uenosa JI.H. u npyrue; noa peaakiueit
bensea JI.K., Aeimmumna I'.M., Akunonepaoe oobmectso "M3natensctBo "[Ipocsemnienue";

2. buonorus. 11 knacc: yueOHUK 1715 00111€00pa30BaTENIbHBIX OpraHu3auii: 6a30BbIit
yposenw/[1.K.bemnsies, [1.M.bopoaus, I'.M. Ipimimw u ap.; nox penakuueii J[.K.bensesa n
I''M. dpmmmmna. — 6-e nuzganue —M.:IIpocsemenue, 2019.- 223 c¢: un

3. borpanosa T.JI., Cononosa E.A. buonorus: CripaBouHoe mocodue Jisi CTaplieKIaCCHUKOB U
noctynaromux B BY3s1. — M.; ACT — [IPECC, 2001.

4. buonorus B Tabnumax. 6-11 kmaccel: cipaBouHoe ocodue / aBT.-cocT. T.A. Kosnosa, B.C.
Kyumenko. — M.: JIpoda,2006.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DIeKTPOHHO-00pa30BaTENIbHbIE PECYPCHI:

1. ®EJIEPAJIBHBIN ITOPTAJI «Poccuiickoe o6pazoanuey» www.edu.ru

2. Enunoe okHO JtocTyma kK o0pa3oBaTenbHbIM pecypcam: http://window.edu.ru/window/library
3. Equnas komiexius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/collecti on/

4. denepanbHBIM UHCTUTYT TIEAArOTMUECKUX U3MepeHuit: http://www.fipi.ru/

5. Dunuknonenus «KPYI'OCBET» www.krugosvet.ru

6. DnekTpoHHas Oubnroreka www.gumfak.ru

7. Poccuiickuii O6meodpazoBarenbhbiii [Topran www.school.edu.ru

8. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tonbopka uaTEpHET-MaTEpUATIOB 15
yuuTeneil 6MoI0ruM Mo pa3HbIM OMOJOTHYECKUM TUCIUITIIMHAM.
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