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MHOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJIOTMH TEOPETUUYECKYI0 OCHOBY JJiA
ONpeJeNIeHUsd TNOAXO0J0B K (OPMHPOBAHUIO COJEp)KaHUA ydyeOHOro IpeaMera
«buomorusay COCTaBUJIU: KOHIIETNITYaJbHbIC MOJIOKEHUSI dIrocC COO 0
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COMAEpKaHMs, Pe3yIbTaTOB O0y4YeHHsI U TpeOOBaHUH K
YPOBHIO TOATOTOBKM BBIYCKHUKOB, TMOJOXKEHHUA 00 OOIMX MensxX M MpUHIUIAX,
XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO 00IIero 00pa3oBaHus B
Poccutickoit deaepariu, a TaKxke MOJOXKEHUs O criennduke 6uogoruu, e€ 3HaAUCHUH B
MO3HAHUU XKUBOU MPUPOABI U OOECIICUCHNUN CYIIECTBOBAHHS YEJIIOBEYECKOTO OOIIEeCTBa.
CornacHo Ha3BaHHBIM TOJIOKEHUSIM, OIpEAesIeHbl OCHOBHbIE ()YHKIIHUU MPOrpaMMbl MO
OMOJIOrUH U €€ CTPYKTYpa.

[Tporpamma mo Ouonoruu naéT MpeacTaBieHHEe O IeyiXx, o0 oOlmieil crpaTeruu
oOy4yeHHs, BOCIIMTAHHUS W PAa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOro MpeameTa
«buonorus», omnpezaenser o0sA3aTeNbHOE NPEIMETHOE COAEpKAHUE, €ro CTPYKTYpY,
pacrpezielieHHe 1o pasjesiaM U TeMaM, PEKOMEHIYEMYIO TTOCJIEI0BATEIbHOCTh N3yUEHHUS
y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTUKU
00pa30BaTeNIBHOIO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaroImuXxCsl.

B mporpamme mo OuOJIOTMH Takke YYUTHIBAIOTCS TPEeOOBAaHUS K IIIAHHUPYEMBIM
JUYHOCTHBIM,  METaNpeAMETHbIM M  TPEIMETHBIM  pe3yilbTaTaM OOy4YeHHs B
GbOopMHUPOBaHUHM OCHOBHBIX BHUOB YyUeOHO-IIO3HABATEIHLHOW JESITEIIEHOCTH/ydeOHBIX
JeHCTBUM 00y4YaOIIKUXCsl IO OCBOCHHIO COJIEp KaHMs OMOJIOrHUeCKOro 00pa3oBaHuUs.

B mporpamme mo Owmonormm (10—11 kmaccel, 0a30BBI ypOBEHB) peaIM30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B HW3Yy4YeHHH Ouonoruu, Ojarojgapss uYeMy B HeH
IPOCMATPHUBAECTCS HAMPABIECHHOCTh HA PAa3BUTHE 3HAHWM, CBA3aHHBIX C (DOPMHPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS, IIEHHOCTHBIX  OpHEHTalUUd  JIMYHOCTH,
SKOJIOTUYECKOTO MBIIIJIEHUS, TPEACTABICHUN O 3I0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOILLEHHEM K OKpyxarwuiel npupoaHoi cpexne. [lostomy Hapsgy ¢ H3ydeHUEM
00111e0MOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O CTPOCHHUM >KHUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTM OCHOBHBIX IIPOTEKAIOIIMX B HUX IPOLECCOB B IPOrpaMMe IO
OMOJIOTUM YJIENIEHO BHUMAHUE MCMOJIb30BAHUIO MOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM
YKU3HU JIJIS1 pelIeHUs MPUKIIAHBIX 3a/1a4, B TOM 4YHuciie: NpOopUIaKTUKU HACIIEICTBEHHBIX
3a00JICBaHUI YETIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTMYECKH 11eJIecO00pa3HOro MOBEACHHS B OKPYKAIOIIEH MPUPOIHOM cpelie, aHaIu3a
BIIUSHUSL XO3SIUCTBEHHOM JIEATEIIbBHOCTU YEJOBE€KAa Ha COCTOSHHE NPUPOAHBIX U
HUCKYCCTBEHHBIX JKOCUCTEM. YCHJIEHUE BHUMAaHUSA K NPUKIAJHON HAIpaBICHHOCTH
yueOHOoro mpeamera «buosorus» mNPOAMKTOBAHO HEOOXOJUMOCThIO OOECIeUeHUs
YCIIOBUM [UIsl pelIeHUs OJHOW M3 aKTyaJbHBIX 3a/lad HIKOJBHOIO OHOJIOrHYECKOro
oOpa3oBaHus, KOTOpasi TpenanoiaraeT (HOpMUPOBAHUE Yy OOYYarONIUXCS CHOCOOHOCTH
aJanTUPOBATHCSA K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpemaHero oOmero o0pa3oBaHUS 3aHUMAET BAXKHOE MECTO.
Omna oOecrnieunBaeT (opMHUpPOBAHUE y O0YUAIOIINXCS PEJICTABICHUI 0 HAYYHON KapTHUHE
MUpa, pacupsieT U 0000IIaeT 3HAHUS O JKUBOU MPUPOJIE, €€ OTIMUUTEIHHBIX TPU3HAKAX



— YPOBHEBOM OpPraHU3alM¥ M HBOJIIOLMM, CO3MAET YCIOBMS JIA: INO3HAHUS 3aKOHOB
XKUBOW NMPHUPOBI, GOPMUPOBAHUA (PYHKIHOHAIBHOW IPAMOTHOCTH, HABBIKOB 3JI0pPOBOTO
u Oe3omacHOro o0pasza KU3HHU, HYKOJIOTUIECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOIIEHHS K
KUBOH NPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TAKXKE JUIsl PEIICHUs BOCHMTATEIBHBIX U
pa3BUBAIOLIUX 3a/ad CpeJHEero oOIero oOpa3oBaHMs, COLMAIU3ALUU OOYYaOLIMXCS.
Wzydenne Oumonormu oOecrieunBaeT ycloBHs A (POPMHUPOBAHMS HHTEIIEKTYaJTbHBIX,
KOMMYHUKAllMOHHBIX Y HMH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpHI,
CIOCOOCTBYET HHTErpalyy OHOJOTMYECKUX 3HAHUN C NPEICTaBICHUSAMU M3 APYTHX
y4eOHbIX MpPEeAMETOB, B YaCTHOCTH, (GU3MKM, XUMHM U reorpaduu. HazpaHHble
MOJIO’KEHUS O MPEJHA3HauYeHUU yueOHOro npeamera « bruoiaorus» cocraBuiii OCHOBY AJIs
onpejiesieHus IMOAXOAOB K OTOOpY UM CTPYKTYpPUPOBAaHUIO €ro  CoOJeprKaHUs,
IPEICTaBIEHHOr0 B IPOrpaMMe 10 OMOJIOTHH.

Ot0op conepxkanust yueOHoro unpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYULIECTBJIEH C MO3MUIMI KyJIbTypOCOOOPa3HOro IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyuaroniyecss JOJDKHbI OCBOMTH 3HAaHUS M yMEHHUS, 3HAuuMble A1 (OPMHUpPOBAHHUSA
oOlIell KyJabTypbl, ONpPENEISAIOUIUE a/IEKBAaTHOE IOBEACHHE YEJIOBEKAa B OKpY’KaoIEH
OPUPOJHON cpele, BOCTPeOOBaHHbIE B IIOBCEJHEBHOW HKU3HU M INPAKTUYECKOU
nesrenpHOCTH. Oco0oe MecTo B O3TOW CHCTEME 3HAaHWH 3aHUMAIOT SJIEMEHTHI
COJepKaHMsI, KOTOpbIE CIyKaT OCHOBOH Juisi (OpMUPOBAaHUS MPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-Hay4YHOM KAapTUHE MHpa M LEHHOCTHBIX OPHEHTALUAX
JUYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aUU ONOJIOTHYECKOro 00pa3oBaHuUs.

CTpyKTypupOBaHHE COJIEpKaHMs yueOHOTr0 MaTrepuaia B IporpaMMe 1o OMoJoruu
OCYILECTBJICHO C Y4YETOM MPHOPUTETHOIO 3HAUEHUs 3HAHUM 00 OTIMYUTENIBHBIX
OCOOEHHOCTSAX MKUBOM NpPHUpPOABI, O €€ YpPOBHEBOMl OpraHu3aluud W 3BoloLuU. B
COOTBETCTBUHM C 3TUM B CTPYKType yuyeOHoro mnpenmera «buosiorus» BblaeleHb
ClIelyIOUIMe coJepKaTelibHble JUHMM: «buosoruss kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Kierka kak Ouosormyeckass cucrema», «OpraHuzM Kak Ouojoruyeckas
cuctema», «CucremMa M MHOrooOpazue OpPraHMYECKOro MHUpa», «IBOJIOLUS KUBOU
IPUPOABI», « IKOCUCTEMBI U ITPUCYIUE UM 3aKOHOMEPHOCTH.

Henp nzyuenust yuebHoro npeamMera «buosorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE
oOyyaromMMHcs 3HAaHUSMH O CTPYKTYPHO-(DYHKIMOHAJIBHOW OpraHU3alMi >KHUBBIX
CUCTEM pa3HOr0 paHra M MNpUOOpPETEHHE YMEHUU HCIOJIb30BaTh 3TU 3HAHUS s
I'PaMOTHBIX JIEHCTBUI B OTHOIIEHUU OOBEKTOB KMBOW HPUPOJBI U PEIICHUS Pa3IUYHbIX
KHU3HEHHBIX [TPOOIIEM.

JlocTrxkenue e u3ydeHus yueoHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelIeHneM CIeAYIOUX 3a1au:

OCBOEHHE 00YYarOIIMMKCS CUCTEMbl 3HaHUN O OMOJIOTMUECKHX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBWIAX, CIYXallMX OCHOBOM A
(dopMHUpOBaHMS TMPEICTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOAax
HAy4YHOI'O [TO3HaHMsI, CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTSAX KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpPraHU3alli{, BBIAAIOIINXCA OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOTHH;



dbopMupoBaHre y OOydYarloIIMXCS [O3HABATENbHBIX, WHTEUIEKTYaJbHBIX U
TBOPUYECKHUX CHOCOOHOCTEN B MpOILECCe aHallh3a JIAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU
HAy4HBIX B3IJISJI0B, MACH M MOAXOJOB K M3YYEHUIO >KMBBIX CHCTEM Pa3HOrO0 YPOBHS
OpraHu3aluu;

CTaHOBJICHHE y O0YyYaromuXcsi 00MIel KyJIbTyphl, (PYHKIIMOHATBLHOW IPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH W OLICHUBATh SIBJICHHUS OKPYKAIOIIETO MHpa KUBOMU
MPUPOJIBI HA OCHOBAHUY 3HAHUU U OIIBITA, MMOJYYSHHBIX TIPU U3YICHUHU OUOJIOTHH,

dbopMupoBaHue y OOydarlolIUXcsi YMEHHH  WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUUECKON JIESITENIbHOCTU 4YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM KUBOU
IPUPO/IbI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K HEel, COOIOIEHUS] STUYECKUX HOPM
[IPU NPOBEJACHUHN OMOJOTUUECKUX UCCIICIOBAHU;

OCO3HAHME IIEHHOCTH OMOJOTMYECKUX 3HAHUW Ui TOBBIIICHUS  YPOBHSA
3KOJIOTUYECKOU KYJIbTYpPHI, 17151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHUH B IOBCEJHEBHOM KU3HU MJIA
OLICHKHU ITOCIEICTBUM CBOEN MAEATEIIBHOCTH II0 OTHOIIEHUIO K OKPYKAIOLIEH cpere,
cOOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME€ M COOJIIOJIEHWE Mep MNPOPHIAKTHKU
3a00J1eBaHUIA.

B cucreme cpennero obuiero obpazoBanusi «buonorusi», nsyyaemas Ha 0a30BOM
YpOBHE, SIBISIETCS OOSI3aTENBbHBIM Y4EOHBIM TIPEIMETOM, BXOJISIIMM B COCTaB
npeaMeTHo obsactu «EcTecTBeHHO-HayYHBIE IPEAMEThD.

Jlnst m3ydenuss Owojoruu Ha 0a30BOM YPOBHE CpEIHEro OOIIeTo 00pa30BaHUS
otBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34 yaca (1
4yac B HEJCIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKONW U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHIE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JAHHBIX ).

JdemoHncTpauuu:

[Toptpersr: Y. apsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET U3ydeHus: ouonaorun. Otiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpPraHU3alUU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE DBIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeElIeCTB B KieTke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMHUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe U 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBOHcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmeHTsl — Oumosormueckue Katanm3aTtopel. CtpoenHue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHnTsl. BuTamuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JaKTO3a) W TMoJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HeJuT0103a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hykneunossie xkucinotrsl: JHK u PHK. Hykneoruast — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyiasl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opranounbl. OnHoMmeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
au30coMbl.  [oyaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILTACTHJIBI.
[Tpoucxoxnenne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. QYyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguveckas TabiauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbl», «brocunTes 0enka», « CTpoeHue MOJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpoeHue >KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue saqpa KIeTKu», « Y rIeBOAb, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAOJNIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BemiecTB, WK MeTab0au3M. AccuMUIALUS (TIAaCTUYECKU OOMEH) U
JTUCCUMUJISIIIUS  (SHEPTeTHUECKHiT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUM B IMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Poibs dhepMeHTOB
B 0OMEHe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTe3. XEMOCUHTE3UPYIoNIe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BellecTB, BbIJEICHUE U
aKKyMYJMpPOBaHHE DSHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopogHoe OKHCIEHHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renetndeckod wHbOpManMu B KieTKe. ['€HETHYECKUM KOJ W €ro
cBoiictBa. Tpanckpunius — matpuusblii cunte3 PHK. Tpancnsauus — 6uocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. Mctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHMS M KU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuid, >XKUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpWmIHMs, peBepraza u  uHTerpaza. lIpodunakruka
pacmnpoCcTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Koy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CIIM/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOoeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KietouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Permkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOXKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUTO34.

[Iporpammupyemasi rTuGesb KJIETKA — arlonTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl 6ecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOkeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJIEKLUU.

[TosioBOE pa3MHOKEHHE, €ETO OTIIMYHS OT OECHOIIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. BHOJIOTMYECKHMHA CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH W SUYHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisiius, opraHorese3. [loctamOpuonanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO Pa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (HaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku Oaktepuiy, «CTpOeHHE TOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knertounsiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n Henpsmoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «CniepmMaTo301/1bI
MJIEKOIIUTAIOLIErO», «SIHIEeKIeTKa MIIEKONUTAIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha FOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOEHHUS NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUku. Victopus pasBuTus reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKilaJ poCCHHCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosienus. IIpaBwio JOMHHMpPOBaHMs. 3aKOH pAaCUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTel rameTt. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  LluToreHeTueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHam3upyolee cKkpeluBanye. Mcnonp30BaHne aHaIUM3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapyleHne cuemieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['enetuka mosna. XpoOMOCOMHOE OMpEeeHUEe moja. AyTOCOMbl U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BapHallMoHHbIN psif ¥ BapHallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KojiMueCTBEHHbIE M KAYECTBEHHBIC IMPU3HAKUA U UX
HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYHUBOCTH.

HacneactBenHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHasi N3MeHYMBOCTh. Knaccudukanys MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKAa: TI'€HHBIE OOJIC3HH,
OO0JIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOro 00pa3a >KU3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUEHUS] TeHETHUECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUYECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemouncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHE UM €ro
[UTOIE€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUS W €ro IHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnonom», «Kapuotumbel 4enoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKkanruoHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpELUBAHUE,
«HenonHoe noMuHHMpoBaHuEe», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompenapaT «Jlpo3zodpuna» (HOpMma, MyTaluu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢uibl Ha TOTOBBIX
MHUKpOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEJEKUUH W JTOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS H MHOIroo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHUE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHOoNOTMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbsie KynabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKkoyioruueckue WM dthyeckue  npobiembl. MO  —  reHeTuyecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBwios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIACHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,
«Ilomunnounus», «OO0bekThl OuoTexHonorum», «Kierounsle KynbTypel U
KJIOHHpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU TUIOJ0OB U KOPHEIIJIOA0B JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHble M IpaKTHYECKUE PA0OThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJIEKIMM PACTEHUH U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[IpennochulkKn BO3HUKHOBEHUS SBOJIOLUOHHON TEOPHUU. ODBOJIIOLUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHHST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoAcTBO U pazinnune payH u Gpaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3MbIL. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIIMYECKUX MyTeH y Bcex
OpraHu3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BHUAOB Mo JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYNBOCTB,
O0opb0a 3a CylleCTBOBAaHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckas Teopus 3Bostoruu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxymiue cuibl ((hakTopbl) SBONIONMHM BHIOB B MpUpoje. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAs WM3MEHUYMBOCTH. llOMynsannoHHBIE BOJIHBI U Apeid
reHoB. M301us 1 MATpanus.

EcrectBennbiii oTOOp — HampaBiswoonui dakrtop sBosronud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U WIANO-adaNTallu.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOTIONUY.

[IpoucxoxieHne OT HeclelHalu3upOBAHHBIX MpeaKoB. I[Iporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmups! u cxembl: «Pa3BuTre OpraHMYEeCKOro Mupa Ha 3emiie», «3apoAbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo0Opa3ue COpTOB pacTeHHID»,
«MHorooOpazue  mopon  KuBOTHbIX»,  «[lomymsauum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnuoananramum», «OOmas aereHepaus»,
«/IBmkymue cuibl 3Bosronum», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsiH, Koiuiekuusa «lIpumepbl 3alMTHBIX MPHUCTIOCOOICHHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAINpaBIEHUS IBOJIIOIUN», 00BEMHAST MOJEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMbl COXPAHHOCTH
VCKOMAEMbIX JKMBOTHBIX W pacTeHun», wmognenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYUIKA», MUKponpenapat «/lpo3zoduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas pabdota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pPa3BUTHE KU3HH Ha 3em.Jie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHble runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYECKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOMU. HavanbHble 3Tansl
ouonoruueckoi spomouuu. I'nnoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHME IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUHM.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas »pa ®W €€ mepuoAbl: MaJCOrCHOBbIA, HEOICHOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMara M TeoJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl
DBOJIFOIIUU PACTUTEIBHOTO WM >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe »3Botouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPTaHU3MOB.

DBOJIOLHNA YeOBEKAa. AHTPONOJIOTHs KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJICHUH 4YeroBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyMs YeJI0OBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomorene3a.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy, MBIIIUICHUE, PEUb.

OCHOBHbBIE CTaIMM U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenmoBek mnpsMmoxonasummii, YenoBek HeaHIepTaNbCKuM, YemoBek
pasyMHbIi. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMIHAA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUajbHAas),  MOHTOJOUIHAs
(a3naTcko-amepukaHnckasi).  UYepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHWA. EJMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoJNIHEUHOM cucTeMbl», «Pa3BuTue
opraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIETKay,
«IIpokapuotnueckasi kietka», «COBpEMEHHAsi CHUCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pach».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBekay  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalIblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YesOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpoHOJOTHYecKas Tabmura, KoJuieKuus «Dopmer
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

[Tpaktuueckast padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKIIUSX).



OKCKypcHsl «IBOMIOLUSA OPraHUYECKOrO0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBEAUECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zelibl SKOJIOTUU. MeTo bl IKOJIOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukanus -skonornyeckux (HakTopos:
abuoTHYecKre, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (hakTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTopHI. Bunrnl OMOTHYECKUX B3aUMOJIECVCTBUMN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOACHCTBUN ISl CYIIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasuuu. OCHOBHBIE IOKa3aTelnu
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, MPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdeMmoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, D. I'ekkensb.

Tabnuusl u cxembl: kapta «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusmoB», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISIUKU UHDY30pun-TyPenbku», «[luieBsie nenm».

JlaGopaTopHble U MpakTHYECKHE PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM U3
pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEYCa».

ITpakTrueckas pabora Ne 2. «Iloacuér ma0THOCTH MOMYJSALUI pa3HbIX BUAOB
pacTEeHUI.

Tema 4. CooOmecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opranm3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHaHTel. CBsA3M B
OHUOILIEHO3E.

Okosnorudeckue cucrteMel (dkocucteMsl). IlonstTe 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peIyLeHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luWimieBble IemM U CETH.
OCHOBHBIE TIOKA3aTeM DSKOCHUCTEMBI: OuMOMacca, MPOIYKIHA. DKOJOTHYECKUE
nupamMuibl: MPOIYKUHUH, YHUCJIEHHOCTH, OuomMacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOpPETYJIALMS, pazBuTHe. CyKieccus.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WY IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroiunBocTH 3KocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoThI BemecTB 1 OMOTEOXMMHUYECKHE ITUKIIBI DJIEMEHTOB (yTieposa,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.

CocymiecTBOBaHUE IIPUPOIBI 51 YeJIOBEYECTBA. CoxpaHeHue
Onopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA PallMOHAIBHOTO
yIPaBJIICHUsT NPUPOAHBIMU pecypcaMd M UX HCHOJIb30BaHuE. JlocTuxKeHUs
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. W. BepHaackuid.

Tabmuupl u cxemsl: «[IumeBbie wnenu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«I[Ipuponnsie coobmecTBay, «Llenu nutaHus», «Konorudeckas nupamuaa», «buocgepa
U 4eJIOBEK», «DKOCUCTEMA LIMPOKOIMCTBEHHOIO JIeca», « DKOCUCTEMA XBOMHOIO JIECay,
«buonenos Bomoéma», «ArpoueHo3», «lIpuMmepHbIE aHTPONOre€HHBbIE BO3ICHCTBUS Ha
Ipupoay», «BaskHele UICTOYHNUKY 3arpsi3HEHUS BO3/yXa M IT'PYHTOBBIX BOI», «IlouBa
— BaxHeWmas cocTaBisAoomas  ouocdepb», «DakTopbl Aerpajaldyd  [IOYBY,
«[TapaukoBbIi 2P derT», «DaKkTopbl pagHOaKTUBHOTO 3arpsi3HeHUs ouocdepbl», «Oomas
CTpykTypa Ounocdepsnl», «PacnpocTpaHeHue >xu3Hu B Ouocdepe», «O30HOBBI 3KpaH
ouocdeprr», «Kpyrosopor yriepoaa B Ouochepe», «KpyroBopor azorta B mpupoie».

O6opynoBanue: Mojaenb-anminkanuss — «Tunmyeele  OMOLIEHO3BI», TepOapuii
«PacturenpHbie cooOiiecTBay, Koiekuuu «buoneHos», «Bpeautenu BakHEUIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», repOapuM U KOJUIEKLIMH DPACTEHUM U >KUBOTHBIX,
IPHUHAUIEKAIIME K Pa3sHbIM 3KOJOTMYECKMM TpyIIaM oJHoro Buaa, KpacHas kHura
Poccutickoit denepannn, U300pakKeHUsI OXPaHIEMbIX BUIOB PACTCHUHN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IPaKJAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOINPEICNICHUI0, HajJu4yhe MOTUBAIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IpeameTa «bUonoTUs JOCTUTAIOTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJULMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, ICTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOILlECCAaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBaKEHUS K 3aKOHY U MPABOMOPAJIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBaXKEHHUsI, OCEPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCIEeIUI0 U
TpaguUMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, npupoae H
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IEHHOCTSM POCCHUHUCKOro OOIIECTBAa, PAaCHIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3alli OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)kKCHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TNPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aJ1a4, BHIMOIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOeKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBbCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOILUEHUSI K MHEHHIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnuou, ropmoctu 3a cBOM KpaW, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEEe MHOTOHALIMOHAJIBLHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aummute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEM CEMEWHOW >KU3HHU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHHUE YMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:

NOHMMaHHWE U pealu3alus 3740pOoBOro M 0e3omacHoro oopasza KU3HU
(3m0poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHHYECKUX TPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHBIXA, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

IIOHMMAaHWE LEHHOCTH NPABWI HHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HaHHE TOCHEACTBUIM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYpEHHUS1);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESTEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHAIBHON NesATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHMIO HA
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMA

HKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHMSI;

NOBBILIEHUE YPOBHS OSKOJOTUYECKOW KyJBTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS TIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IOCIEACTBUM A
OKPYXaroUEen Cpebl;

OCO3HaHHE TI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed HX
peLIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh IMpPHOOpETaeMble MpU H3YYEHUH OHOJIOIHU
3HaHWA M YMEHHUS IpU pEIIeHUH MpoOJIeM, CBS3aHHBIX C PALUOHAIBHBIM
IPUPOJIOTNIONB30BaHUEM  (COONIO/IEHHE  TpaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE pPABHOBECUS B SKOCHCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENPUATHE JEHCTBHUM, TNPHUHOCAILUMX Bpel  OKPYKAIOLIECH
IPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOIMYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMBIX JEHCTBUN U NTPENOTBpALIaTh UX;



HaJM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOMN JESITEIIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOILECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBI KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHUE crneunuKk OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHU 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUH MpodiieM
COXpaHEHUS IIPUPOIHOTO PABHOBECHSI;

yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIIMU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECYpCHblE  NPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoia K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMUYECKMX 3HAaHUUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHON IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
IpU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHIH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOIINXCS JAaHHBIX C LEJIBIO TIOJy4YE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOIMYECKHE 3HAHUS Ui
peleHust npobyieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE MOHATHUSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpPOoliecc,
cucTeMa, Hay4dHbIH (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleloBaHue,  HaOJMOJeHHe,  M3MEpPEHUe, OSKCHEPUMEHT U JIPYrux),
yHUBEpCaJIbHBbIC Yy4eOHBbIE JCUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), oOecrneunBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH U  COLIMAIBHOM KOMIIETEHIUMH OOydYaroluXcsi, CIOCOOHOCTD
o0yJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIMHAPHEIE,

MUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCaIbHbIE Yy4yeOHbIE JCHCTBUS B
IIO3HABATEJILHON U COLMAIIBHOW MTPAKTHUKE.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJIbLHBIMU yueOHbIMH NMo3HABaTeJIbHBIMH
JNeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIAEIATH UX XapaKTEPHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMU HOHSITUSAMM);

ONpEeNeNATh IEJIU JSATCIbHOCTU, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMHU IEIISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE TIOHSATHUS JIsl OOBSICHEHUS (PAKTOB M SBICHUMN
YKABOW MPUPOIBI;

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHST B paccMaTPUBAEMBIX
SBJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIIECTBEHHBIX CBSI3CH M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a
TaKkKe  MPOTUBOPEYUH  pPa3HOTO  pOJA,  BBISIBICHHBIX B Pa3WYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIICACTBUMN ACSTEIHHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

2) 6a3oBble HcCaeA0BATEIbCKIE NeiiCTBHSI:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIlIeHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

WCIIOJIB30BaTh PA3IMYHBIC BUIBI JACATEIBPHOCTA TO TIOJYYCHHUIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOpPa30BaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYaIHUSX, B TOM YHCIIEC IPU CO3AAHUH YUYEOHBIX M COLIUATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJAETh HAYYHONU TEPMHUHOJIOTUEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBJIAITh TPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUINOTE3y €€ peIleHUs, HAaXOJUTh apryMEHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUM, 3a1aBaTh TapaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallMsSM, OLIEHUBATH PUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEpEeHOca CPEJACTB M CIOCOOOB
JENUCTBUS B MPO(HECCHOHATBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHWS B MO3HABATEIbHYI0 U NPAKTUYECKYIO 00yacTu
KU3BHEIEITEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJEH, MpEJIaratb OPUTHHAIBHBIE TOJIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UH(POpMaALUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-IOMYJSAPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B HTEepHETE), aHATM3HpPOBATH
UH(OPMAIUIO Pa3IUYHbIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECKH OILICHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHATh PA3NUYHBIE METOJBI MPHU MOUCKE U
otrOope Ouosornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIOJHEHUS Y4eOHBIX
3a1a4;

npUOOpeTaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHHUS PA3IAYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpPEACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4HbIA SA3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uHGOpPMaLMEN: NPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyIbl, aO0peBHATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HATJISIHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpMAIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OByajieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JIeHCTBUSIMMU:

1) oOmenme:

OCYILIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHM MO CYIIECTBY O0OCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIBHO BBHITIOJHEHHS MpeiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JMasora Wik JTMCKYCCHUHN);

pacno3HaBaTh HeEBepOaJbHbIE CpEJCTBA OOIIECHMS, NOHMMAaTh 3HAYEHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJETh Pa3IUYHBIMU CHIOCOOaAMU OOIEHHS] U B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAS 1eATeJIbHOCTD:

MOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYATIbHON
paboThI IPH peIIEHUH OMOJIOTHYECKOUW MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOJICHCTBUS NIPU PEIIEHUU YU4eOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KAXKJOTO YJIEHA KOJUIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JINOCTHXKEHHIO: COCTAaBJISITh IUIAH JCWCTBHM,



pacnpeneniaTb poiad ¢ y4ETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAaJa M KaXIOTO YYaCTHHKA KOMAHJbI B
001K pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHHBATh MWJIEU C TMO3ULIHUH HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OgyaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEIIeHHS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpPAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 3[I0POBBIO U 3[JOPOBBIO OKPY KAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO ACSTENbHOCTb, BBISBIATDH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIlIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJE€Th HABBIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPILAEMbIX JIEUCTBUH M MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEIICHUS;

YMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToB
JeSITENIbHOCTH;



3) npuHsiTHE ce0s U APYIHX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NESITEIIbHOCTH;

IpHU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[Ipenmernbie pe3ynpTaThl ocBoeHusi nporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOHAIOT cnienupuyeckue ais yueoHoro npeamera «buonorus»
HAy4YHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUI B Pa3iMUYHBIX Y4E€OHBIX CUTYallUsiX, a TaKXKe B PeallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTaBICHBI 10 ToAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
IPAMOTHOCTH YEJIOBEKA ISl PELLICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COACpPKAHME OMOJIOrMYECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpraHuM3M, MeTaboau3M (OOMEH BeIIeCTB M TMpeBpallleHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PETPOAYKLHS ), HACAEACTBEHHOCTh, U3MEHUYNUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopud (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHas JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydyeHust (0 1IeHTpax MHOT0oOpa3usi u
MPOUCXOKJEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpeaensTe TpaHUIIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIJIETh METOJIAMH HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOAEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXAY HCCIECyEMbIMU BEIUYHMHAMU, OOBSICHEHHE IMOIyUYEeHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAyYHBIX NOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JIeTaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEISTH CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapuoOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB WM MPEBpAIEHUS SHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OIUTIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUIAYaJIbHOTO pa3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
NIPOIIECCOB U SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKPY>KaIOIIMNX JIFOJCH, COONIIOIEHUs HOPM TPaMOTHOTO TIOBE/ICHHUSI B OKPY KArOIIeH
IPUPOAHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIB30BAHUS JOCTHKEHUN
COBpPEMEHHOW  Owojormu ¥ OMOTEXHOJOTHMH  JJIi  PaAIlMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3a/Jadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHMUE, CIEIUICHHOE HACJIeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHusl HACJIEIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBITIOJHITH J1a0OpaTOpHBIE M TMPaKTHYECKHEe PaOOTHI, COOII0IATH
IpaBuiia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATh WHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAIMK, HAyYHO-TTOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBaHUNH B OHMOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH,

YMEHUE CO3/laBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh TIOHATUHHBIN anmapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOSHUSI ydeOHOro mpeamera «buomorus» 6 11
Kjlacce TOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHUCKUX H
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIHHOM
TPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS KU3HCHHBIX 3a]1a4;

YMEHHUE PACKpPHIBATh COJAEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHH:
BUJI, TIOMYJIALNS, TeHO(OH, SBOTIOIUS, ABIKYIIHE CHIBI ((PAKTOPBI) IBOIIOINH,
IIPUCTIOCOOICHHOCTh OPTaHM3MOB, BHIO00pa30BaHME, JKOJOTHUECKHE (PAKTOPHI,
IKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, pEIYyLEHThl, IeMH MHUTAHUSA,
AKOJIOTHYECKas MMpamMua, OMoreoeHos, onocdepa;



YMEHHE WH3JaraTb OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoxacrea K. M. bapa, depenoBaHusi IJIaBHBIX HANpaBICHUA U
nyTteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPENEIATh TPAHULBI X TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAMH HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOMIOICHNUE U
ONMCAaHHUE JKMUBBIX CHCTEM, INPOLECCOB U SIBJICHUM, OpraHM3auus M IPOBEICHUE
OMOJIOTMYECKOT0  HDKCIEPUMEHTA,  BBIABM)KEHHWE  THMIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMM, OOBSCHEHUE IOJYYECHHBIX
pe3yibTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX IOHATUN, TEOPUU M 3aKOHOB, YMECHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHHH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OHOJIOTUYECKUX
OOBEKTOB: BMJOB, NOMYJSALMHA, TMPOIYLEHTOB, KOHCYMEHTOB, PENYLEHTOB,
OMOreoLEHO30B U JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JEWUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIEHHBIX W3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJIyYE€HHBbIE 3HAHUS i1 OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHUM, IJIS NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C LeJdplo obOecrieyeHus: Oe30IaCHOCTU CBOETO 3A0POBbs U 3/10pPOBbS
OKpY’KaroIIMX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOTO IIOBE/ICHUS B OKpYKaroIlen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTMH JJIs1 PALMOHAIEHOTO TPUPOOIIOIb30BaHNUS;

YMEHHE PEelaTh 3JIEMEHTapHble OMOJIOTHYECKUE 3aJaud, COCTABIISATH CXEMBI
NEPEHOCa BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LI€TIH UTaHMS);

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M IpakTUYECKHE PAOOTHI, COOIOATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPNPETUPOBATH HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHBbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMy, HayYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  IJIOOAJbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTMUYECKY0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUIHBIN anmapar OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM ungpoBbie
Ne i/ P Konrtpoabnbie  IIpakTnueckue (ubp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJOTHA Kax Hayka 0.5 https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
2 XK 1 1
HBBIC CHCTCMBL H HX OpTaHHsatis https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOSHHE KICTKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
1
4 IKH3HENEATENEHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHUE 1 MTHANBUYAIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 1 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
Bbu6nunoreka [IOK
8 Peseproe pems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudponBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1
! IBOTOUKOHKAs OHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE W pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OPraHH3MEL i OKpYIKAIOWas Cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
4 Coo0riecTBa U HKOJIOTHYECKUE CHCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 2.5







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB D1eKTPOHHbIE
JarTa usyyeHus un@poBsIe
Ne n/m Tema ypoka Kontpoasubl  IlpakTudeck
Bcero oOpa3oBaTe/ibHbIE
e padoThI ue padboTsbl
pecypchbl
IJIAH akr
but6mmoreka [IOK
https://m.edsoo.ru/863¢
1 buosnorus B cucteme Hayk 1 04.09 6122
https://m.edsoo.ru/863e
632a
MeTo1bl TO3HAHUSA KUBOW TPUPOIBI.
[TpakTrueckast padorta Ne 1 bubnmoreka [JOK
2 «/Mcnonp30BaHue pa3IMIHBIX 1 0.5 11.09 https://m.edsoo.ru/863¢
METOA0B IIPU U3YUYECHUU 6122
OMOJIOTMYECKUX 00BEKTOBY
buonornueckue cucTemsbl, MPOIECCHI buomorexa HOK
3 > 1P 1 18.09 https://m.edsoo.ru/863e
U UX U3y4YCHUE 6564
CrapToBasi IMarHOCTHKA. bu6nunorexa [IOK
4 XuMUYeCcKui cocTaB KieTku. Bona u 1 1 25.09 https://m.edsoo.ru/863¢
MHHEpAIbHbIE COJIH 674¢
bubnunorexa [IOK
5 benku. CoctaB u cTpoeHne OSIKOB 1 02.10 https://m.edsoo.ru/863¢
6b72
but6moreka [IOK
depMeHTHI — OHUOJIOTHYECKHE
6 1 0.5 09.10 https://m.edsoo.ru/863¢
KaranuzaTtopsl. JJabopaTopHas 6b72




pabota Ne 1 «M3yuyenue
KaTaJIMTUIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»

bubnunorexa [IOK
7 Vraesoapl. JIumuas 16.10 https://m.edsoo.ru/863e
6870
bubnunorexa [IOK
8 Hykneunosbie kuciaorsl. ATD 23.10 https://m.edsoo.ru/863¢
6d5c
but6moreka [IOK
Hcropust u MeTOBI U3YUCHUS
9 06.11 https://m.edsoo.ru/863¢
knetku. Knerounas reopus
6e88
Krerka xak menocTHas xKuBas
10 13.11
cucreMa
CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 Bu6anoreka LIOK
«M3y4yeHue cTpoeHus KIETOK https://m.edsoo.ru/863¢
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 20.11 6f10
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢
TOTOBBIX MUKDPOIIpENapaTax u ux 716¢
OTIMCAHUE»
bubnunorexa [IOK
12 OOMeH BeleCTB WM METa00JIN3M 27.11 https://m.edsoo.ru/863¢
766¢
DoTOCUHTE3. XEMOCHUHTE3 bubmorexa LIOK
13 5 04.12 https://m.edsoo.ru/863¢
DHepreTUIeCKuii 0OMeH
7c98
14 KontposnbHas pabora 3a 1 momyroaue 11.12 bubmuorexa [{OK




https://m.edsoo.ru/863¢
Taae

JKu3HeHHBIN KT KICTKU. [leneHue
KJeTKku. Muto3. JlabopaTopHas

but6mmoreka [IOK

15 pabota Ne 3 «HaGmonenue MuTo3a B 0.5 18.12 https://m.edsoo.ru/863e
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha 7dc4
TOTOBBIX MUKpOIIpenapaTax»
buocunres 6enka. Peakuus bubmorexa OK
16 25.12 https://m.edsoo.ru/863e
MaTPUYHOTO CUHTE3a
796¢
but6moreka [IOK
17 Tpancnsanus — OnocuHTe3 Oenka 15.01 https://m.edsoo.ru/863¢
796¢
Hexnerounsie hopmbl )KU3HU — bubmorera [IOK
18 P 22.01 https://m.edsoo.ru/863¢
BUPYCHI 7540
bubnunorexa [IOK
https://m.edsoo.ru/863e
19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB 29.01 81b6
https://m.edsoo.ru/863¢
831e
bubnunorexa [IOK
20 Meiio3 05.02 https://m.edsoo.ru/863¢
7t4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
Jlaboparopnas pabota Ne 4 bubmorera [IOK
21 P i 0.5 12.02 https://m.edsoo.ru/863¢

«M3yyeHue cTpoeHus MOJIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

81b6




NuauBuyaibHOE pa3BUTHE

bubnunorexa [IOK

22 OPFAHIEMOB 19.02 https://m.edsoo.1u/863¢
p 8436
bubnunorexa [IOK
['eneTnka — Hayka o
23 26.02 https://m.edsoo.ru/863¢
HACJIEACTBEHHOCTH M U3MEHYHNBOCTH
8612
3aKOHOMEPHOCTH HACJICIOBAHUS bubmmoreka [JOK
24 pU3HAKOB. MOHOTHOpUIHOE 04.03 https://m.edsoo.ru/863e
CKpEIMBaHue 8878
JurubpuaHoe cKpemmBaHue. 3aKoH bubmmoreka [JOK
25 HE3aBHCHMOT'O HACJIeJOBAHMS 11.03 https://m.edsoo.ru/863¢
MIPU3HAKOB 89a4
CremnieHHOE HaclIeIOBaHUE
npu3HakoB. JlaboparopHas pabota Ne
bubnunorexa [IOK
5 «M3ydyeHue pe3yabTaToB
26 0.5 18.03 https://m.edsoo.ru/863e
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO 860
CKpeUTUBaHMs y IP030( bl Ha
TOTOBBIX MUKPOIIpENapaTax»
but6moreka [IOK
I'eneruka nona. HacinenoBanue
27 25.03 https://m.edso0.ru/863¢
MPU3HAKOB, CIETIJICHHBIX C TTOJIOM
8c60
M3menunBocTh. HenacneacTBeHHas
U3MEHUYUBOCTh. JIabopaTopHas
bubnunorexa [IOK
pabota Ne 6. 3yuenue
28 . 0.5 01.04 https://m.edsoo.ru/863¢
MOAU(PUKAITMOHHONW N3MEHUYHBOCTH, Sofe
MOCTPOEHNE BApUAIIMOHHOTO Psifa U
BApUAITMOHHON KPUBOW»
HacnencTBeHHas W3MEHYHNBOCTb. b K
29 )| 0.5 08.04 noanoreka L{O

JlaGopaTtopnast pabota Ne 7. «Ananu3

https://m.edsoo.ru/863¢




MyTaluii y Jpo30(HiIbl Ha TOTOBBIX

8efe

MHKpOTpenapaTax»
bubnunorexa [IOK
30 ['enernka yenoBeka 1 15.04 https://m.edsoo.ru/863¢
8d78
31 Cenexius Kak HayKa 1 TIPOIIece 1 22.04
ITpoMekyTouHas arTecTamusi( bubmorexa OK
32 P vt . 1 29.04 https://m.edsoo.ru/863¢
Konrtponsnas pabota)
9214
bubnunorexa [IOK
MeToibl U JOCTUAKEHUSI CEICKIIUT
33 N 1 06.05 https://m.edsoo.ru/863¢
pacTeHui 1 KUBOTHBIX
9214
but6mmoreka [IOK
buorexnonorus kak orpacip
34 OH3BORCTEA 1 13.05 https://m.edsoo.ru/863e
MIPOU3BOJACTB 9336
OBIIEE KOJIMYECTBO YACOB IT1O 14

I[TPOIT'PAMME




11 KITIACC

KoaunuecTBO 4acoB

DJIEKTPOHHbIE
JarTa usyyeHus un@poBsIe
Ne n/m Tema ypoka KonTpoabn  IIpaktuueck
Bceero oOpa3oBaTe/ibHbIE
ble padoTbl | Me padoThI
pecypcebl
IJIaH dakr
but6mmoreka [IOK
1 DBOJIIOLMS U METOJIbI €€ U3YyUEHUS 1 04.09 https://m.edsoo.ru/863¢
a20e
Hcrtopust pa3ButTHs npeacTaBieHuit 00 bubmorexa LOK
2 1 11.09 https://m.edsoo.ru/863e
ABOJIIOLIMU 9570
bubnunorexa [IOK
3 MHuUKpO3BOTIOLIHS 1 18.09 https://m.edsoo.ru/863¢
9cle
[Tomymsimus Kak IeMeHTapHast
€IMHNUIA BAIA U DBOJIOLNU. bubnunorexa [IOK
4 JlaGopaTopnas padora Ne 1 1 0.5 25.09 https://m.edsoo.ru/863e
«CpaBHEHHE BHJIOB I10 99¢6
MOP(}OITOTHUECKOMY KPUTEPHIO)
JIBroKyIme Cuitbl (3J1€eMEHTapHBIC bubmmoreka [JOK
5 (dakTophl) sBOMIONIMK BXomHas 1 1 02.10 https://m.edsoo.ru/863¢
KOHTpOJIbHast paboTa 9da4
but6mmoreka [IOK
6 EcrecTBenHsblIit 0T00p U ero (Gopmbl 1 09.10 https://m.edsoo.ru/863¢
9ed0
Pe3ynbTaThl 3BOMIOLMY: bubmorexa [OK
7 1 0.5 16.10 https://m.edsoo.ru/863¢
MPUCTIOCOOJICHHOCTh OPraHU3MOB U 9fde




BU000pa3oBanue. JlabopaTopHas
pabora Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpTaHu3Ma H e€
OTHOCHTEJIEHOTO XapaKTepay

(anTponorene3IBuxyIue CUIIbI

bubnunorexa [IOK
8 Hanpagsienust u myTy MakpO3BOJIIOIUN 23.10 https://m.edsoo.ru/863¢
9cle
9 HeoOpaTtumocTs 3BOMIONNN 06.11
Uctopus xu3Hu Ha 3emMiie U METOIbI €€
10 P A 13.11
W3y4YeHUS
bubnunorexa [IOK
['umoTe3sl MPOUCXOKIACHUS KU3HU Ha
11 20.11 https://m.edsoo.ru/863e
3emiie
asa6
bubnunorexa [IOK
PazBuTune xu3Hu Ha 3emiie 1o Hpam U
12 27.11 https://m.edsoo.ru/863e
TepuoIam
abbe
OCHOBHBIE 3TaIbl YBOJTIOIUN
PacTUTEIHHOTO ¥ )KUBOTHOT'O MHPA. bubmuorexa [{OK
13 [Tpaktuueckas padora Ne 1 «M3yuyenue 0.5 04.12 https://m.edsoo.ru/863¢
HCKOITAeMbIX OCTATKOB PAaCTEHUU U a8bc
JKHUBOTHBIX B KOJUICKIIHSIX)
but6mmoreka [IOK
CoBpeMeHHas cucTemMa OpraHu4eckoro
14 11.12 https://m.edsoo.ru/863e
Mupa
a48e
but6moreka [IOK
15 KonrponsHas padora 3a 1 nomyroaue 18.12 https://m.edsoo.ru/863¢
ac2c
DBOJTIOLIHS YEJIOBEKa
16 11 25 1 bubmuorexa [{OK

https://m.edsoo.ru/863¢




(axTopsr) aHTpOTIOTEHE3A

ad44

17 OCHOBHEIE CTagUH DBOJIOIUN YEJI0OBEKA 15.01
YeoBeueckue packl 1 IPUPOIHEIE Bubmrorexa [IOK
18 P pup 22.01 https://m.edso0.ru/863¢
aJIanTanyy 9eJI0BeKa
aca2
O60061menne o Teme «Bo3HUKHOBEHHE
19 » 29.01
Y pa3BUTHE KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa 05.02
bubnunorexa [IOK
Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE
21 12.02 https://m.edsoo.ru/863e
(baxTopsl
afec
AlGuotnueckue
¢axropsl.JlaboparopHas padora Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH bu6nunorexa [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5 19.02 https://m.edsoo.ru/863¢
obutanus».Jlaboparopras padora Ne 4. bl0e
«BrnusiHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KoJeycay
bubnunorexa [IOK
23 buotnyeckue hakTopsl 26.02 https://m.edsoo.ru/863¢
b348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomyssiiun. [Ipaktudeckas padora Ne 2
24 YT, ©P Pabo? 0.5 04.03
«[ToacuéT MIOTHOCTU MOMYISAIUN
pa3HbIX BUJOB PACTCHUI»
bubnunorexa [IOK
25 CoobmiecTBa OpraHu3MoB — OHOIIEHO3 11.03 https://m.eds00.1u/863¢
b46a
26 DKOJIOTHYECKHE CUCTEMBI(9KOCHCTEMBI) 18.03 bu6muoreka [IOK




https://m.edsoo.ru/863¢
b46a
OcCHOBHBIE TIOKa3aTeIn
but6mmoreka [IOK
3KOCUCTEMBI. DKOJIOTUUECKHE
27 . 1 25.03 https://m.edsoo.ru/863¢e
nupamMubel. CBOMCTBA b5fa
skocucteM.Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI 1 01.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 08.04
bubnunorexa [IOK
buocdepa — rinobanpHas skocucTemMa
30 1 15.04 https://m.edsoo.ru/863e
3emnn
bbSe
but6moreka [IOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS
31 Suocd 1 22.04 https://m.edsoo.ru/863¢
nocgepsl bdl6
32 YenoseuecTBo B Omochepe 3emau 1 29.04
ITpomesxyTouHast aTTecTalusg BH6HHOTeKa HOK
33 P Y B 1 06.05 https://m.edsoo.ru/863¢
(KontposabHas padoTa)
bale
34 Cocy1iecTBOBaHHE MPHUPOIBI U 1 13.05
YCJI0BCUCCTBaA
OBIIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosorus, 10,11 knaccsl [Taceunnk B.B., Cymaroxun C.B., Kanunosa I'.C. u
npyrue; non penakuueit [laceunnka B.B., AkiimonepHoe o01iecTBo
«M3natenbctBO «IIpocBemenney ¢ buonorus, 10,11 kmaccel/ [Toromapesa U.H.,
Kopnunosa O.A., Kyumenko B.C.; nox penakunueit [Tonomapesoi N.H.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI UIS YUUTEJIA
MeTtoauueckoe mocodue s yuurens: buonorus. 10,11 xknacest [lonomapesa

N.H., Kopaunosa O.A., Hukomaes 1.B. — Benrana-I"pad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






