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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTMH TEOPETUUYECKYIO OCHOBY s
OmpejieNieHuss TOAXOM0B K  (OPMHPOBAHUIO COJEp)KaHUA Y4yeOHOro TMpeaMera
«buonorus»  coctaBwiIM:  KOHUenTyaneHble  nonoxenus PI'OC  COO o
B3aMMOOOYCJIOBIIEHHOCTH IEJICH, COAepKaHUs, PE3yIbTaTOB 00yYeHUsI U TpeOOBaHUM K
YPOBHIO TOATOTOBKM BBIIIYCKHUKOB, MOJOKEHUA 00 OOIMX LensiX M NpUHIUNax,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro 00111ero o0pa3oBaHus B
Poccuiickoit @enepanuu, a TakkKe MOJIOKEHUS O cHelupuKe ONoIoruu, e€ 3Ha4UeHUH B
MO3HAHUU KXUBOM MPHUPOJABI U 00ECIIEUEHUU CYIIECTBOBAHMS YEJIOBEYECKOTO OOIIECTRA.
CornacHo Ha3BaHHBIM IOJIOKEHUSM, ONpPEIEIEHbl OCHOBHbIE ()YHKLIMU IPOrpaMMBbI 110
OUONOTHH U €€ CTPYKTYpa.

[IporpamMmma mo Ouosioruu Aa€T MpECTaBICHHE O IENsIX, 00 oOIIel cTpaTeruu
oOy4eHHsI, BOCIIMTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro MpeaMera
«buonorus», ompenenser o0sA3aTeNbHOE MPEAMETHOE COJIEPKAHHUE, €ro CTPYKTYpY,
pacmpe/enieHe o pasjesiaM U TeMaM, PeKOMEHIyeMYI0 MOCIIeIOBATEIbHOCTh U3YUYEHUS
y4eOHOro Marepuana ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3€H, JOTUKU
00pa3oBaTEIBHOIO MPoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaromuxcs.

B nporpamMme mo OHOJIOTMM TaK)XKe€ YUWUTBHIBAIOTCA TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalpeAMETHBIM U  TMPEIMETHBIM  pe3yjbTaTamM oOydeHHus B
GbOpMHUPOBAaHMU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOM JEATEIbHOCTH/YUEOHBIX
JEHCTBUIM 00y4YarOmUXCs IO OCBOCHHIO COJIEPIKaHUS OMOIOTUYECKOTO 00pa30BaHUsI.

B mporpamme mo Oumonoruu (10-11 kmaccel, 0a30BbIli YpOBEHB) peaqn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B U3Yy4YeHHH Ouonoruu, Ojarogaps uyeMy B Hel
IIPOCMAaTPHUBAETCS HAMPABIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBA3aHHBIX C (DOPMHUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHUs, IICHHOCTHBIX  OpPUEHTAlMil  JUYHOCTH,
HKOJIOTMYECKOI0 MBIIIJICHUS, MPEACTaBIEHUN O 3J0pOBOM 00pasze *U3HU U Oepe’KHbIM
OTHOLIEHUEM K OKpYyXarwlled NpupogHon cpexne. lloatomy Hapsny ¢ U3ydeHUEM
001IeOMOIOTHYECKUX TEOPH, a Tak)Ke 3HAaHUW O CTPOCHHUM JKHUBBIX CHCTEM Pa3HOIO
paHra ¥ CYUIHOCTHM OCHOBHBIX MPOTEKAIOLIMX B HHUX MPOLECCOB B MPOrpamMme IO
OMOJIOTUM yJIeJIeHO BHUMAaHHUE HCIOJb30BAHMIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOMN
JKU3HU JIJISl PEIICHUS TPUKIIATHBIX 3a/1a4, B TOM YHUCIIe: TPOQUIAKTUKHA HACIICICTBEHHBIX
3a00yIeBaHUIl 4YeJIOBEeKa, MEAMKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEACHUS B OKPY>KaIOIIEH MPUPOIHOHN Cpee, aHaIu3a
BIUSHUSL XO3SIICTBEHHOM JESTENBHOCTH YENOBEKa Ha COCTOSHUE TPUPOJHBIX U
UCKYCCTBEHHBIX HKOCUCTEM. YCHJICHHME BHUMAHUS K MPUKIAAHONW HANPaBICHHOCTH
yuebHoro mpeamera «buomorus» NPOAMKTOBAaHO HEOOXOAUMOCTHIO O00€CIeYeHUs
YCIOBUW [UIsl pElIeHUsT OAHOW M3 aKTyalbHBIX 3aJad IIKOJbHOTO OMOJOTHYECKOTO
o0Opa3oBaHus, KOTOpas mpeamnojaraeT (OpMUPOBAHUE y OOYYArOMIMXCS CHOCOOHOCTH
aJanTHPOBATHCS K M3BMEHEHHSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHEe cpenHero oomero oOpa3oBaHHMsS 3aHUMAeT Ba)KHOE MECTO.
Omna oGecrnieunBaeT (OpMHUpPOBAHUE y O0YUAIOIIMXCS PEICTABICHUI 0 HAYYHON KapTUHE



MUpa, paciiupseT U 0000IIaeT 3HAHUS O )KUBOU MPUPO/JIE, €€ OTIIMUYUTENIbHBIX TPU3HAKAX
— YpPOBHEBOW OpraHu3allid U 3BOJIIOIUHU, CO3MaET YCIOBUS JJIsl: MO3HAHUS 3aKOHOB
KUBOUM TpUpoabl, (GopMHUpOBaHUS (PYHKIIMOHATIBHOW TPAMOTHOCTH, HaBBIKOB 3I0POBOTO
u Oe3omacHOro o0pasa KU3HH, IKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K
YKUBOU MPUPOJIE U YETIOBEKY.

bonpioe 3HaueHue OWONOTHS UMEET TaKXKe IS PEHICHUS BOCHUTATEIBHBIX M
pa3BUBAIOLIUX 3a7a4 CPEJHEro oOIIero oOpa3oBaHMs, COLMATU3ALUUA O0YYAIOUTUXCS.
N3yuenue Ouonoruu odecmeynBaeT YCIOBUS ISl (GOPMUPOBAHUSI WHTEIIEKTYyaIbHBIX,
KOMMYHHUKAlIMOHHBIX Y  HMH(POPMAIMOHHBIX HABBIKOB, OJCTETUYECKOW KYJIbTYPHI,
CIOCOOCTBYET MHTETpAllUd OWOJOTUYECKHX 3HAHUU C MPEJCTaBICHUSAMH U3 JPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUU U reorpaduu. HazpanuHbie
MOJIOKEHHUS O TIPEeIHa3HAYEeHUN YueOHOTO npeaMera « buoiorus» cocTaBUIN OCHOBY IS
OTpeJIeNICHUsT TOJXO0JOB K OTOOpY U  CTPYKTYpPUPOBAaHHUIO €ro  COJIepKaHus,
MPEACTaBICHHOTO B MPOTPaMMe 1O OHMOJIOTHH.

Ot6op conepxanust yueOHOro mnpeamera «buonmorus» Ha 06a30BOM ypOBHE
OCYILIECTBIIEH C MO3UIMKN KYJIBTYPOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecss JOMKHBI OCBOWUTh 3HAHUS W YMEHUS, 3HAUMMbIe s (HOPMUPOBAHUS
o01Iel KyJbTypbl, ONMPEICTAIONINE aJeKBATHOE TMOBEIACHUE YEIIOBEKAa B OKPY’KAIOIICH
OPUPOJHON Cpefie, BOCTPEOOBAHHBIE B TIOBCETHEBHOM JKH3HM U MPAKTUYECKON
nestenbHOCTH. (Ocoboe MecTo B 9OTOHM CHUCTEME 3HAaHMM 3aHUMAIOT dSJIEMEHTHI
collep>KaHMsI, KOTOpBIE CIy>)KaT OCHOBOM s (OpPMHpPOBAHUS TPEICTAaBICHUI O
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpa U I[IEHHOCTHBIX OPHUEHTAIUAX
JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3aIUU OMOJIOTHIECKOTO 00pa30oBaHUsl.

CTpyKTypHpOBaHHE COJEpKaHUsI YUeOHOTO MaTepuaia B MporpaMMe 1Mo OHOIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUK 00 OTIMYUTEIHHBIX
OCOOCHHOCTSIX >KUBOM TPHUPOIBI, O €€ YpPOBHEBOW OpraHuM3alud W HJBOJIOIUU. B
COOTBETCTBUU C OTHUM B CTPYKType ydeOHOTo mnpeameTa «bUOIOTHS» BBIIEICHBI
CIeAyIoIIne cojAepkaTtelnbHble JuHuM: «buomorus kak Hayka. MeTOJabl Hay4dHOTO
no3HaHus», «Knetka kak Ouonormueckas cucrema», «OpraHu3M Kak OHOJIOTHYEcKas
cucreMa», «CucrteMa M MHOrooOpa3ue OpPraHUYeCKOro MHpa», «IBOJIOIUS >KUBOM
MPUPOBD, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

[lens uzydenus yueOHoro npenmera «buosnorus» Ha 6a30BOM ypOBHE — OBJIaJCHUE
0OyYaOIMUMHCS 3HAHUSIMH O CTPYKTYPHO-(QDYHKIIMOHAIBHOW OPTaHU3AIMN KUBBIX
CHUCTEM pa3HOr0 paHra W NPUOOpPETEHHWE YMEHUM WCMOJb30BaTh OTH 3HAHUSA IS
IPaMOTHBIX JICUCTBUN B OTHOIICHHH OOBEKTOB JKMBOW MPUPOJBI U PEIICHUS Pa3TUIHBIX
YKU3HEHHBIX MPOOJIEM.

JocTmkeHue 1eny u3ydeHus yueonoro npeamera «buosorus» Ha 6a30BOM YpOBHE
o0ecrneunBaeTCsl pelIeHUEM CIeAYIOMIMNX 3a/1a4:

OCBOCHHE 00YYAIOIIUMHUCS CUCTEMBI 3HAHUI O OMOJIOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSIX, THIMOTe3aX, MpaBWIaAX, CIYKAalIUX OCHOBOM  JUIs
dbopMHUpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAyYHOW KApTUHE MHpa, O METOoJax
HAy4YHOT'0 MTO3HAHMUSI, CTPOCHHH, MHOTO0Opa3uu U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpraHU3aIlMH, BBLAAIOIMIUXCA OTKPBITHSAX M COBPEMEHHBIX HCCIEIOBAHUSIX B
OnoIoruy;

dopmupoBaHre y OOydYalOUIMXCS IO3HABATENbHBIX, WHTEIJICKTYyaIbHBIX MU
TBOPYECKUX CHOCOOHOCTEH B MpOIIECCe aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOIOTHH
HAy4YHBIX B3IVISIIOB, UJEM M MOAXOJOB K M3YYEHHUIO >KHUBBIX CHUCTEM DPa3HOIO YPOBHS
OpraHU3alNY;

CTaHOBJIEHHE y oOydaromuxcs oOmiel KylbTypbl, (PyHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSICHATh W OLEHUBATH SBICHUS OKPYXKAIOMIETO MHUpPA KUBOU
IPUPO/IbI HA OCHOBAHNHU 3HAHUH U OMBITA, OJYyUYEHHBIX IPH U3YYEHUU OHOJIOTHH;

dopmupoBaHre |y  OOy4alOMMXCS  YMEHHA  WUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTHYECKUX 3HAHMW B IPAKTHUYECKOM JIEATENbHOCTH YEJIOBEKa, Ppa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHHA U arpOOHOTEXHOIOTHIA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJIOBEKOM >KHUBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEpPEKHOT0 OTHOILIECHUS K HEH, COOIIOIEHUSI STHUECKUX HOPM
IpY IPOBEACHUN OMOJIOTMYECKUX UCCIIEJOBAHUM;

OCO3HAHWE IICHHOCTH OWOJNIOTMYECKHX 3HAHWW [UIS TIOBBIIICHUS  yPOBHS
HKOJIOTUYECKOHN KYJIBTYpPHI, sl (POPMHUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUN B IMOBCEAHEBHOM XU3HU IS
OLIEHKHM TIOCJEJCTBUI CBOEH JEesATeNbHOCTH 10 OTHOUIEHHIO K OKpY:)Kamolled cpere,
cOOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep MNPO(PHIAKTUKU
3a00JIeBaHUIA.

B cucreme cpennero obuiero obpasoBanusi «buonorusy, nzyyaemas Ha 0a30BOM
YpOBHE, SIBISETCSI O00s3aTeNbHBIM yUYeOHBIM TPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHO# obnacTi « EcTrecTBeHHO-HAYYHBIE TIPEIMETEI.

Jnst m3ydenust Owojoruu Ha 0a30BOM YPOBHE cCpenHero obmiero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1
4ac B HEJICJIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMH HayKaMHu, puIocopueil, STUKOH, I3CTETUKON U mpaBoM. Poib
Oouonorun B (GOPMUPOBAHUU COBPEMEHHOW Hay4yHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeToapl TO3HAHUS KUBOW MpUPOABl (HAOTIOJEHUE, SKCIIEPUMEHT, OIMCaHUE,
U3MEpeHue, KiaccuuKanus, MoJeIMpOBaHNe, CTAaTUCTUUYECKast 00paboTKa TaHHBIX).

JdeMoHcTpauum:

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

Tabnuiel u cxembl: « MeTOIbI TO3HAHUS KUBOW TPUPOJIBI.

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

[Tpaktudeckas padora Ne 1. «Mcnonb3oBaHue pa3IuYHBIX METOJOB MPU U3YYCHUU
OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBble CHCTEMBbI M UX OPraHU3al M.

KuBwie cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Oumosioruu. OTauyme
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM U HMX pa3HOOOpa3ue. YPOBHU OpTraHU3alUN OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), OnochepHBbIil.

JleMoHCTpaunm:

Tabnuupe! 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «Y POBHU OpraHU3alUU KUBOU
PUPOJIBD.

O6opynoBanue: Mmojeas Mosiekyibl JIHK.

Tema 3. XuMu4ecKknii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB  KJIETKM. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BELIECTBA.

@OyHKIMY BOJIbI 1 MUHEPATIBHBIX BEIIECTB B KieTke. [logaepxanue 0oCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
HezameHuMble ¥ 3aMEHHMMbIE AMUHOKHUCIOTHL. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OEIKOBOW MOJIEKYJIbl (TIepBUYHAS, BTOpPUYHAS, TPETUYHAS W YEeTBEpTUYHAS
CTpYyKTypa). XuMHUECKue cBoicTBa OenkoB. bronornueckue pyHKkunn 6EIKOB.

®epMeHThl — Ouosiornueckue kartanuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyocrparHas cnenuduuHocts. Kopepmentsl. Butamunpl. Otnuunst GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJlnu3aTOpOB.

VYrneBoapl: MOHOcaxapuabl (IJI0OK03a, pubo3a U Jae30Kcupubo03a), aucaxapuibl
(caxapo3a, 1aKT03a) ¥ NoJaucaxapuisl (Kpaxmail, INIMKOreH, ejuono3a). buonornyeckue
(GyHKIIUU YTIEBOIOB.



Jlumuaer: Tpuraunepuabl, Gochonunuasl, crepounsl. ['napopunsHO-THAPODOOHBIE
cBoiictBa. buonornyeckune ¢yHkuuum nunuaoB. CpaBHEHHME YIJIIEBOAOB, OEJIKOB U
JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie xucnorel: JJHK n PHK. Hykneornasr — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenune u ¢ynkuun JHK. Ctpoenne u ¢pynknuu PHK. Bunsr PHK. ATO:
CTpOEHUE U (PYHKIIHUH.

[TuTosorus — Hayka o kierke. Kilerounas teopust — npuMep B3aUMOJIEHCTBHS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3yUYEHHUS KIIETKH.

Knerka xak wnenoctHast xuBas cuctema. OOmue NpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi MeMmOpana, monekynsl JIHK kak renernueckmii anmapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHuecKass M mpokapuorudeckas. OCOOEHHOCTH CTPOEHUs
npokaproTHueckoil kietku. Kierounas crenka Oakrepuil. CTpoeHne 3yKapuoTHYEeCKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTE€HKAa, TIIMKOKAJIUKC, HX
¢yukuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa M ¢GyHKUuHU. [{uTomnmasma u eé
opranounsl. OnpHomeMmOpanHble opraHouasl kierku: OIIC, anmapar [onbmxy,
an3ocoMbl.  [lomyaBTOHOMHBIE  OpPraHOWIbl  KJIETKM: MHUTOXOHAPUHU, IUIACTUIBI.
[Tpoucxoxxaenre MUTOXOHApHUH U Tutactua. Bunel miactua. HememOpaHnHbie opraHou/bl
KJIETKA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LUEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OpraHOMJOB KJIETKU. BKiltoueHusl.

SAnpo — perynsaropHblid UeHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapuoIlia3Ma, XpOMaTHH, SIIPBIILKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KIIETKE.

JleMoHCTpaunm:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOW MPHUPOJICH,
«Pacnpenenenne XuMHYECKUX dJIEMEHTOB B )KUBOU MPUPOLIE».

Tabmuupt u cxembl: «llepmonuyeckas TabauUIa XWMHUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbD», «buocunTe3 Oenka», «CTpoeHHEe MOJEKYJbl Oenkay,
«Ctpoenne dhepmenta», «Hyknennossie kuciotel. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHue 3yKapuoTHUECKOW KIeTKn», «CTpoeHHne KUBOTHOM KIeTKn», «CTpoeHue
pacTUTENbHON KIeTKn», «CTpoeHHe MNPOKapHOTHYECKON KieTkn», «CTpoeHue siapa
KJIETKWY», « YTIIEBOABD», «JIUMHIBI».

OOopynoBaHue: CBETOBOM  MHMKPOCKOI, 0OOpyJOBaHME s IPOBEICHUS
HaOJII0IEHN A, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIpEenapaThl pAaCTUTENbHBIX, 3KUBOTHBIX
U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble M IpaKTHYECKHEe PadoThI:

JlaGopatopnast pabota Ne 1. «M3y4yeHne katanuTUIeCKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMUIa3bl WK KaTaiasbl)y.

Jlaboparopnast pabota Ne 2. «/3ydeHnue CTpOeHUs KIETOK PAaCTCHHM, )KUBOTHBIX U
OakTepHii o1 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENnapaTax U uX OMUCAHUE».



Tema 4. ZKuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa00MM3M. AcCUMWIAIUSA (TUIaCTUYECKUM OOMEH) u
TUCCUMIIISALMS  (3HEpreTHUeckuii oOMeH) — JIBe€ CTOpPOHBI €IWHOTO IIpoliecca
MeTabonu3zMa. Poib 3aKOHOB COXpaHEHMs] BEUIECTB W SHEPIMM B I[OHUMaHUU
MeTaboIn3Ma.

Tunbel obmeHa BemiecTB: aBTOTPOdHBIN U rerepoTpodubiid. Ponb ¢GepmeHTOB B
oOMeHe BeIIECTB U MPEeBpAIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMHOBasi (a3l (oTocuHTe3a. Peakuuu (orocunTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a VIS KU3HU Ha 3emie. BiausHue
yCIOBUHM cpenbl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIICHUS €r0 MPOIYKTUBHOCTH Y
KYJBTYpPHBIX PACTCHUII.

XeMocHuHTe3. XeMOCUHTE3UpYIolne OakTepun. 3HAUCHHE XEMOCUHTE3a IS KU3HU
Ha 3emuie.

OHepreTudyeckuii OOMEH B KJETKe. PaciiensieHue BeIIEeCTB, BBIJICICHUE W
aKKyMYJIMPDOBaHUE SHEPIHMM B KIIETKE. OTambl >HEPreThueckoro obmeHa. [ mukomnms.
bpoxenne wu ero Buapl. KucnopomHoe OkuciaeHHE, WIH KIETOYHOE JbIXaHUE.
OxucnutenbHoe pochopunupoBanue. IPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. ['enernueckass undopmanus u JAHK. Peanuzanms
reHeTuyeckod wuHpopmamuum B KieTke. [‘eHeTWyecKkuid KOJ H €ro CBOMCTBa.
Tpanckpunuust — matpuunbii cuaTe3 PHK. Tpancnsuus — Ouocunre3 Oenka. DTambl
tpancisanuu. KogupoBanne aMuHOKUCIOT. Poiib pubocom B OnocuHTE3€e Oelka.

Heknerounsie (opmbl ku3HM — BHUpychl. Mcropust oTkpsiTus BupycoB (/1. W.
NBanoBckwmii). OCOOCHHOCTH CTPOCHUS M JKU3HEHHOT'O ITMKJIa BUPYcOB. bakrepuodarmu.
bosiesHn pacteHui, KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBbIE BHUpycamH. Bupyc
ummyHo epunurta yenoseka (BUY) — BozOyaurens CITM[la. OGpaTHast TpaHCKpPUIIIIUS,
peBepTasza u uHTerpasa. [lpodunaktuka pacnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /I. 1. UBanosckui, K. A. Tumupsses.

Tabmumpel w  cxembl: «Tunbl nuTaHus», «Merabomm3am», «MHTOXOHAPHUIY,
«JHepreTuueckuit  oomeH», «Xmoporact», «®PotocunTe3d», «Ctpoenne JIHK»,
«Ctpoenne u (QyHkumoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHyecKuUd KOIY,
«Bupyce», «bakrepuodarn», «Crtpoenune u sku3HeHHBIM 1uKa Bupyca CIIN]a,
Oakrepuodara», «Permxarms JTHK».

O6GopynoBanue: wMoaenu-anminkamuun «Yasoenue JIHK wu  tpanckpunimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypsl JJTHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Krnetounslii 1iuki1, Wiv )KM3HEHHBINA UK KieTku. UHTepdaza u mutos. [Ipomeccs,
npoTekaromue B uHTepdaze. Permmkamus — peakuus wmarpuuHoro cunrteza JHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIA HaOOp — KapuOTHI. JIMIUIOWIHBIN U TaruIOUIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatunbl. l[luToNOrHmYeckre OCHOBBI PA3MHOXKEHUS U
WMHJIUBUyaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Jenenne knetkn — muto3. Craauu muto3a. [Ipoueccsl, mpoucxoasiye Ha pa3HbIX
CTagusX MUTO3a. BHOJOrMYEeCKUil CMBICII MUTO3a.



[Iporpammupyemas ruGenb KJIeTKH — aronTo3.

@®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecmojioe W mojioBoe. Buubl 0Oecrnosioro
Pa3MHOXKEHMS:  JICJICHHME  HaJBO€, IIOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIIOHUPOBaHUE
OpPraHM3MOB, €r0 3HAYECHUE JJIs1 CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguum wmeioza. Ilporecchl, mnpoucxoisuMe Ha CTaausIX Meio3sa.
[ToBenenne xpomocoMm B Meno3ze. KpoccuHrosep. buosiornueckuii CMBICT W 3HAYEHUE
Meuno3a.

["ameTorene3 — mporecc oOpa30BaHMS TMOJOBBIX KIETOK Yy >KHUBOTHBIX. [lojoBbIE
JKeJe3bl: CEMEHHUKU M sSMYHUKU. OOpa3oBaHuE W Pa3BUTHE TOJIOBBIX KIIETOK — TaMeT
(cmepmaro3ou, sIMIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3ouoB. OmiogoTBopenue. [laprenorenes.

NunuBuyansHOE pa3BHUTHE (oHTOTEHE3). OMOpHOHaTBHOE pa3BHUTHE
(oMOpuoreHe3). Jranbl AMOPUOHAIBHOTO PA3BUTHSL Y TO3BOHOYHBIX IKUBOTHBIX:
IpoOJieHue, TracTpyJsiusi, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBLHOTO Pa3BUTHS: MpsIMoe, HenpsiMoe (InunHOYHOe). BiusHue cpeapl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKACHHBIC YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 LIBETKOBOI'O PACTEHMS: CTPOECHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuupl u  cxeMbl: «®OpMbl  pa3MHOXKEHHS OpPraHu3MoBy», «JlBoitHoe
OIUIOIOTBOPEHUE Yy LIBETKOBBIX PACTECHHI», «BeretaTuBHOE pa3sMHOKEHUE PACTEHUI,
«/lenenue knerku 6akrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBI»,
«Knerounsi nukin», «Pemmukauus JJHK», «Muto3y», «Meio3», «lIpsmoe n Henpsimoe
pa3ButHe», «l'aMeToreHe3 y MICKONMUTAIOIIMX M 4eloBeKa», «OCHOBHBIE CTaJIUU
OHTOTE€HE3a.

OGopynoBaHue: MHKPOCKOT, MHKPOIpENnapaThbl «Cnepmaro3on bl
MJICKOIIUTAIOIIETO», «SIHIEeKIIeTKa MieKonuTarmero», «KapuokmHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHas Mojelb-anmukanus «Jlenenue knetkuw», moaens JHK,
MoJieTh MeTada3HONH XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYECKHEe PadoThI:

Jlaboparopnast pabora Ne 3. «HabmtoneHne MuTo3a B KIETKaX KOHYMKA KOpEITKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas padota Ne 4. «V3ydyeHHe CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIPENAapaTaxy.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTuku. Mctopus pa3BUTHS T€HETUKU. Poiib LHUTOJIOTMU H
AMOPHOJIOTUM B CTAHOBJICHUU TCHETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeTOoApl TeHETUKU (TUOPUIOJOTHYECKUN, UUTOTCHETHUYECKUN,
MOJICKYJISIpHO-TeHeTH4YeCKuii). OCHOBHBIE TEHETHYECKUE TOHATUA. | eHeTuyeckas
CHMBOJIMKA, HCIIOJIb3YEMas B CXEMaxX CKPEIIMBAHUM.



3aKOHOMEPHOCTH HACJIE/IOBaHMsI TPU3HAKOB, yCTaHOBIeHHble [. MeHnaenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3us TMOpPUIOB MEPBOTO MOKOJICHUS.
[IpaBuio qoMuHHpPOBaHUS. 3aKOH PacUICIJICHUS MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeET.
[TonHOE M HEMOJHOE TOMUHUPOBAHHUE.

JuruOpuHoe CKpenuBaHue. 3aKOH HE3aBHCHMOIO HACJEAOBaHUS IPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUS.  AHAIM3UPYIOIIEE
cKkpemuBanue. M crnosib30BaHUE aAHAIM3UPYIONIETO CKpEUIMBAHUSA ISl ONpEeAesICHUs
T€HOTHUITa OCOOH.

CuemieHHOe HacienoBaHue Mpu3HakoB. PaGota T. Moprana mo cCIrenjIeHHOMY
HACJIEIOBAHUIO TeHOB. HapylieHne CerieHust TEHOB B pE3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpUs HACIEACTBEHHOCTHU. [ eHeTuYeCcKe KapThl.

I'enetnka mnona. XpOMOCOMHOE ONPEACICHUE TM0Ja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMOTamMeTHbIE U reTeporaMeTHbIe opranu3Mbl. HacnenoBanue npu3HaKoB,
CIICTIJICHHBIX C TTOJIOM.

M3MmeHunBOCTh. BUIBI HI3MEHUMBOCTH: HEHACIICACTBEHHAS U HacjeAcTBeHHas. Poib
cpelbl B HEHACIEACTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTUKA MOJIU(DUKAIIMOHHON
W3MEHUMBOCTU. BapuwallMoHHBIM psia W BapuanvoHHas KkpuBas. Hopma peakiuu
npusHaka. KomuecTBeHHbIE M KAYECTBEHHBIC MPU3HAKKA U X HOpMa peakiuu. CBOKCTBa
MOAU(UKAITMOHHON H3MEHUUBOCTH.

HacnencrBennasi, wWiMm TEHOTHNHYECKas, M3MEHYMBOCTh. KoMOWMHATHBHAS
W3MEHYMBOCTh. Meio3 M T0JIOBOM TIpoIlecC — OCHOBAa KOMOWHATHUBHOW M3MEHUYHBOCTH.
MyTtarnmonHass W3MEHUMBOCTh. Krnaccudukanmss MyTaluid: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ TpUYMHBI MyTanuid. MyTareHHele  QakTophl. 3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HacieacTBeHHOM n3MeHunBoctu H. 1. BaBumnosa.

BHesnepHast HaCIeCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
ICHEAIOTHYCCKHUM, OJIM3HEIIOBBIN, ITUTOTCHETHICCKUM, OMOXUMUYECKUH, MOJICKYIISIPHO-
TCHETUYECKUIA. CoBpeMeHHOE ONpeeICHUE FeHOTHIA: MMOJTHOTEHOMHOE
CEKBEHHPOBAaHWE, TEHOTUNHMPOBAaHHWE, B TOM uywucie ¢ mnomomblo [II[P-ananu3za.
HacnencrBennble 3a001eBaHus YeI0BEKa: TeHHbIC 00JE3HHU, OOJIE3HHU C HACJIEICTBEHHOU
MIPEAPACIIONOKEHHOCThIO, XpPOMOCOMHBEIE Ooine3HH. CoMaThyeckue W TeHEpaTHUBHBIE
myTaruu. CTBOJIOBbIE KJIETKU. [IpUHIUIBI 370poBOTO 00pa3a >KU3HU, AUATHOCTHUKH,
npodMIaKTUKK U JICUYEHHs] TEeHeTHYeCKUX  Oone3Hedl.  Meauko-reHeTHndecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIMHCKOW M€HETHKH B MPEIOTBPAIICHUN U JICUCHUU
IFCHETHYCCKHUX 3a00JICBAHHUH YeIIOBEKA.

JleMoHCTpaLHu:

[Toprpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumogees-Pecosckwii, H. Y. BaBuios.

Tabmumpl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHHUE U €Tr0 IMUTOTeHEeTHYecKas
OCHOBa», «3aKOH pacUICIUICHUS U €ro LUTOT€HETUYeCKass OCHOBa», «3aKOH YHCTOTHI
ramet», «JurubpuaHoe ckpemuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUIHOTO
CKpelMBaHus», «Meno3y, «BzauMoelcTBrE aJUIENbHBIX T€HOBY, «[ eHeTHUYeCKre KapThl
pacTeHui, SKUBOTHBIX U  4YeJoBeKka», «l'eHeTuka 1oja», «3aKOHOMEPHOCTH



HAaCJIEAO0BaHUs, CLECIUIEHHOIO ¢ MOJoM», «KapuoTumel 4emoBeka U KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudpukanvoHHas U3MEHUYUBOCThY», «HacnenoBanue pesyc-
dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-ammiaukauuun  «MOHOTMOpHUIHOE  CKpELIMBaHUEY,
«HemnonHoe nomuHupoBaHuey, «JIurndbpuaHoe ckpemuBanuey, «llepekpéct xpoMocom,
MUKpPOCKON M MukponpenapaT «lpo3zodpuna» (HopMa, myrauuud (OpMblI KPBLILEB U
OKpackH Tena), repoapuii «I'opox moCeBHOI.

JlabopaTopHble U NpaKTHYECKUE PadOThI:

Jlaboparopnast pabora No 5. «M3ydeHwe pe3ynbTaToB MOHOTHOPHAHOTO H
JUTHOPHUIHOTO CKPEIIUBAHUS y IPp030(HUIIbI Ha TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnast pabora Ne 6. «U3yueHue MoaAMPUKAIMOHHOW H3MEHYMBOCTH,
MTOCTPOEHNE BapUALIMOHHOTO PSAJIa U BAPUALIMOHHON KPHUBOM.

JlabopatopHast pabora Ne 7. «AHanu3 MyTanuii y JApo30QMIbI Ha TOTOBBIX
MUKPOIIpEnapaTax».

[TpakTudeckas padota Ne 2. «CocTaBieHHne U aHAIU3 POJOCIOBHBIX YETIOBEKa.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenek1usi Kak HayKa U MPOIECC. 3apOXKICHUE CEJIEKIUU U JTOMECTUKAIUs. Y YeHHE
H. 1. BaBwioBa o 1ieHTpax MPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PacTEHUHU.
LleHTpBI MPOUCXOXKICHUS TOMAIIHUX )XKUBOTHBIX. COpT, NOpOAa, IITAMM.

CoBpeMeHHbIE METOABI CeJeKIMH. MacCcoBbIM U HMHAMBUIAYAIbHBIM OTOOPHI B
CeJeKIMH pacTeHHi © JKUBOTHBIX. OIeHKa 3KcTepbepa. biaM3KopoACTBEHHOE
ckpemyBanue — UHOpuAMHT. Yucras auHus. CkpeluBaHue YUCThIX JUHUNA. ['eTepo3uc,
win rulOpunHas cuina. HepojcTBeHHOe ckpemuBaHue — ayTtOpuauHr. OtnanéHHas
rubpuanzanus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M MOJyYEHHUE TMOIHUILIONIOB.
JloCTHKEHUS CEIeKIIMU PaCTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHoorusa kak oTpacib NPpOU3BOACTBA. [ eHHAss MHXKEHepus. DTambl CO3AaHus
pexomOunantHoit JIHK wu TpaHcrenHsix opranusmoB. Kierounas uWHXEHepHSs.
Kierounsle KynbTypbl. MHKPOKJIOHAIBHOE pa3sMHOXKEHUE pacTeHuid. KinoHupoBanue
BBICOKOIIPOYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMUECKHE U
strueckue npodaemel. 'MO — reneTnyecku MOAUPUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypum, I'. /[. Kapnieuenko, M. @. I1BaHOB.

Tabauup! u cxemsl: KapTa «L{eHTpsl MPOUCXOXKICHHUS 1 MHOT000pa3us KyIbTyPHBIX
pacrenunit», «llopoasl nomamHUX JKHUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpacTCHHII»,
«Otnanénnas rubpunuzanus», «Paboter akagemuka M. @. UBanoBay, «Ilonmummonausy,
«O0bekTsl  OuorexHomorum»,  «Knerounele — KyJabTypel M KIOHHPOBAaHHUE,
«KoHCTpyrnpoBaHue U EpEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSKH TUIOOB M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYypHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX03sICTBECHHBIC PACTECHUSY.

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

Oxkckypeuss « OCHOBHBIE METOZIBI M JOCTHXKEHUST CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTAaHIHIO, TUIEMEHHYI0 (pepMy, COpPTOUCHBITATENBHBIA Y4YacTOK, B
TEIUIMYHOE XO0341CTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA UIIH HAYYHOT'O LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[IpeanochlIky BO3HUKHOBEHHUS 3BOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U
e€¢ Mecto B Ouosiornu. BiusHue SBONIOIMOHHON TEOpUM Ha pa3BUTHE OUOJOTHH U
JIPYTUX HayK.

CeuzperenbcTBa  3Bostouuu.  I[laneoHTonmornueckue: MIOCJIEI0BATEIIBHOCTD
NOSIBJIEHWSI BHJIOB B MAJEOHTOJIOTMYECKOW  JIETONUCH, IEpPEXOJHbIE  (DOPMBIL.
buoreorpaduueckue: cxoncTBo u paznuyue GpayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJICTBA W  pa3auuus 5SMOPHOHOB  pa3HbIX  BHUJOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTHYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACIJIEICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX TMyTell Yy Bcex
OpraHU3MOB.

OBomormonHas teopust Y. [JapBuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA.
JIBmKyiue cuiabl 3BOJIOUMU BHAOB 1O JlapBuHY (M30BITOUYHOE DPA3MHOKEHUE IPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAsI U3BMEHUYUBOCTh, O0ph0a 3a CyIIecCTBOBaHUE,
€CTECTBEHHBINU O0TOOD).

Cunrerndeckas Teopusi sBoonuu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [lomysnus Kak eMHULAa BUJA U SBOIIOLUH.

JBrxyiue cuiibl (pakTopbl) SBOIIOIUU BUJOB B pUpojie. MyTallMOHHBIH Mpoiiecce
¥ KOMOMHATUBHAs U3MEHYMBOCTb. [lomynsiiinonHbie BOIHBI U Apeid reHos. M3onduus u
MUTpALIUSL.

EctectBennslii  oTOOp — HampaBimsitomuii  ¢aktop  aBomouuu.  Dopmbl
€CTECTBEHHOT'O 0TOOpA.

[IprcniocoOMeHHOCTh ~ OpPraHMW3MOB  Kak  pe3ysabTar  dBoonuu. [Ipumepst
npucrnocobaeHuit y opranuzMoB. ApoMopdo3bl U UANOATATITAIIHH.

Bun u Bunoodpazosanue. Kpurepuu Buna. OcHoBHbIE (OpMBI BU1000pa30BaHUS:
reorpaduueckoe, IKOJIOTHYECKOE.

MakposBomtonus.  Popmbel  3BoMOLMU:  (QuUIETHYECKas,  JUBEPreHTHas,
KOHBEpPreHTHas, mapaienbHas. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxaeHne OT HeCHEeMaIU3UpOBaHHbIX TmpenkoB. [Iporpeccupytromas
crienuanu3anus. AJanTuBHas paauaius.

JdeMoHcTpauum:

[Toprpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabmuupel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJiblln
MO3BOHOYHBIX >KMBOTHBIX», «ApXeomnTepHukcy, «DopMbel GOprOBI 3a CYIIECTBOBAHHUEY,
«EctectBenHbIit 0T00p», «MHOTroOOpa3ue COpToB pacTeHui», «MHOroodpasue mopo
KUBOTHBIX», «llomynsimuuy, «MyTanMoHHasT W3MEHYHMBOCTH», «ApoMopdo3bD»,
«Mnunoananrauuny», «O0mas nerenepanusy, «JBrwxymue cuibl sBomonmuny, «Kapra-



cxema wMapuipyta nyrtemectBus Y. Jlapsuna», «bopnba 3a CylIeCTBOBaHHE),
«IIpucnocoOeHHOCTh OpraHU3MOBY, «I"eorpaguueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOe BUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3MYHbIMU THUIIAMHU OKpPACKH, HabOp
IUIOJIOB U ceMsH, Koyiekuus «[Ipumepbl 3alIUTHBIX MPUCIIOCOOTIEHUI y KHUBOTHBIXY,
Mozenb «OCHOBHBIE HampaBiCHUS JBOJIONUK», O00bEMHas wMojaenb «CtpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KomieKuus «PopMbl COXpaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX M pacTeHWil», Mozenb anmmkauus «llepekpéct xpomocom», BIaKHBIE
npenaparsl  «PazButne  Hacekomoro», «Pa3BuTme  JATYIIKW», MHKpPOIIpenapar
«JIpo3zoduna» (HopMa, MyTariuu (OpMbI KPBUIBEB U OKPACKH TeJa).

JlaGopaTopHble M paKTHYEeCKHe PadoThI:

Jlaboparopuast pabGora Ne 1. «CpaBHeHue BHIOB 1O MOPQPOIOTUYECKOMY
KPUTEPHUION.

Jlaboparopnast padora Ne 2. «Onucanue HpHUCIOCOOIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KM3HH Ha 3emuie.

JlonaydHble TIpeACTaBICHUS O 3apOXKIACHUM KW3HU. HaydHble TuUnoTe3bl
BO3HUKHOBEHHMsI JKU3HH Ha 3emuie: aOuoreHe3 W MaHcrepMmus. XUMHYecKas: dBOJIOIHS.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIbHOE
MOJITBEPIKICHUE XUMUYECKOM 3Botoninu. HauanbHble STanbl OMOIOTHYeCKON SBOITIOIUH.
['unoteza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
MpoTOKJIETKH. [IepBbie KIIeTKH U X 3BOJOLMS. POPMHUPOBAHUE OCHOBHBIX T'PYIII AKUBBIX
OpPraHNU3MOB.

Pazeutne xu3Hu Ha 3emisie mo spam u nepuogam. Kartapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameosolickas 3pa U e€ mepuojabl: KEeMOPUNCKUN, OPJOBUKCKHUN,
CUJIyPUHCKUI, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o3o0iickas 3pa u €€ IepHoIbl: TPHACOBBIN, FOPCKUIN, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ nepruo/pl: ajeoreHOBbI, HEOT€HOBBIN, aHTPONIOT€HOBBIN.

XapakTepuCTUKa KJIAMAaTa M TEOJIOTMYECKUX mpoueccoB. (OCHOBHBIE ITallbl
HBOJIIOLUN PACTUTEIBHOIO U )KUBOTHOTO MHpa. ApoMOp(}o3bl y pacTeHUN U KUBOTHBIX.
[TosiBneHue, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro MHupa Kak oOTpaxkeHue HBoionuu. OCHOBHbIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL 4Ye€IOBEKAa. AHTpPOIONOrusl Kak Hayka. PasButue mnpeacTtaBieHUN O
IPOUCXOXKIEHUHN 4YeIoBeKa. MeToapl u3yueHus: aHTpornorenesa. CXoAcTBa M pas3iinyus
YeJIOBEKA M KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YETTOBEKa.

JBmwxymue cuibl ((akTopbl) aHTpororeHe3a. HacnencTBeHHas M3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHbIN 00pa3 KU3HU, HU3TOTOBIIEHHWE OpYAUN Tpyna,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DBOJIOLMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YemoBek
yMmenblid, Yenoek npsamoxonsamui, YenoBexk HeaHAepTanbCKuil, UeoBEeK pa3yMHBIN.



Haxonku McKomaeMbIX OCTaTKOB, BPEMsI CYLIECTBOBaHMS, OOJIACTh PacHpOCTPAHEHUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, OPYIUS.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIEOHIHas (eBpasuiickas),
HErpo-aBcTpajonHas (3KBaTOpuajbHas), MOHIOJOMJIHAA (Aa3MaTCKO-aMEpPUKAHCKas).
UepThl MOpUCIIOCOOJICHHOCTH TMPEACTABUTENICH YEIOBEUECKHX pac K  YCIOBUSM
cymectBoBaHus. EnnHcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpauum:

[Toptpetsr: @. Pequ, JI. [Tactep, A. . Onapun, C. Musiep, I'. FOpu, Y. lapsuH.

Tabmuupt u  cxembl: «Bo3nukHoBenue ConHeuHOM cuctembl», «Pa3Butue
OpraHUYeCKOro  MHpay, «PacturenpHas  KIETKa», «KuBoTHass  KIIETKa»,
«IIpokapuotuueckass kieTka», «CoBpeMeHHasi CcHCTeEMa OpPraHMYecKOoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKA U YEOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTMYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEIOBEKAY,
«/peBHevimme mrogu», «/peBHme mrogm», «llepBele  COBpeMEHHBIE  TIOINY,
«HenoBedyeckue pachb».

O6opynoBanue: myisbku «lIpoucxoxaenue udemoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAHTPOIIa, HEeaHJIepTaliblla, KPOMAaHbOHIIA), CICTNKU WM H300paxKeHUs KaMEHHBIX
opyauid  TEpBOOBITHOIO  4YejloBeKa  (KaMHU-YOIIEpsl,  pyowsa,  ckpelia),
reoXpoHOJIOTUYECKass Tabnuma, KoJuleKiusi «®DopMbl COXPAaHHOCTH HMCKOMAeMBbIX
KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M NpaKkTHYEeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHuwe wHCKOMaeMbIX OCTaTKOB pacTeHUH U
YKUBOTHBIX B KOJUICKIIUSAX.

DKCcKypcus «DBOJIOLKS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN
WJIM KpaeBEIUECKUN My3ei).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

OKoJlorusi Kak Hayka. 3aJadd M pa3fesibl 3KOJOTrMu. MeToasl 3KOJIOrMYeCKHX
UCCIIeI0OBaHUM. DKOJIOTHY€CKOE€ MUPOBO33PEHIE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, [OYBEHHas,
BHYTPUOPTraHU3MEHHas!.

Oxonornyeckue  (axtopel.  Kmaccudukamuss  dKonormdeckux — GakToOpOB:
abuoTuyeckue, OMOTUYECKHE U aHTpONoreHHble. JleicTBUe 3KOIOTHYECKUX (PaKTOpPOB Ha
OpraHU3MBlI.

AlGuotnueckue (GakTOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobnenusi opraHu3MoB K JEHCTBUIO abuoTHueckux (axTtopoB. buonormueckue
PUTMBI.

buotnueckue ¢daxktoppl. Buapl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 u ero ¢opmbel. [lapasutusMm, koomepamusi, MyTyalHu3M,
KOMMEHCaIM3M  (KBapTUPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCANM3M, HEUTpaIu3M.
3HayeHne OHMOTHMYECKMX B3aUMOJCHCTBHMI Ui CYIIECTBOBAHHS OPraHU3MOB B
MPUPOJHBIX COOOLIECTBAX.



OKOJIOTUYECKNE XAPAKTEPUCTUKU NOMYIsIUU. OCHOBHBIE MMOKA3aTENH MOMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpauus. JuHamuka
YHCIIEHHOCTH MOMYJISALNU U €€ PeryJsiusl.

JleMoHCcTpaUHu:

[Toptpetsr: A. 'ym6ompar, K. @. Pynse, O. ['ekkens.

Tabmuuel u cxemsl: kapta «llpuponnbeie 30HBI 3emuu», «Cpeapl oOUTaHUSA
opranm3sMoB»,  «@ortonepuoauamy»,  «l[lomymsinum»,  «3aKOHOMEPHOCTH  poOCTa
YHUCJIEHHOCTH MONYJIALNH HHPY30pUU-Tyhenbku», «IIuiesbie nenm».

JlaGopaTopHble M MpaKTHYEeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdomornueckue OCOOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast pabora Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckass padora Ne 2. «lloacuér MIOTHOCTH TOMYJSALMM Pa3HBIX BHUIOB

pacTeHui.
Tema 4. CooduiecTBa M IK0JOrH4ecKHue CHCTEMBI.
CooOmiecTBO oOpranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

pOCTpaHCTBEHHas!, Tpopuueckas (nuiesas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

Dkonoruyeckue cuctembl  (9kocuctembl). [lomsitTue 00 dKOcHUCTEME U
ouoreoneHo3e.  DyHKIMOHAIbHbIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  IPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB M MOTOK SHEPTHUH B JKOCHCTEME.
Tpoduueckue (muuieBbie) ypoBHU 3kocucTeMbl. llumeBsie nenu u ceth. OCHOBHbBIE
noKa3aTeNu JKOCHUCTEMBI: Ouomacca, MPOAYKIMS. ODKOJOTHYECKHE MUPAMUIBL:
MPOIYKIIMK, YUCICHHOCTH, Ouomacchl. (CBOWCTBA OKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsnus, passutue. Cykueccus.

[IpupoHbIE SKOCHCTEMBI. DKOCHCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOIIOTr€HHbIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpO0IKOCUCTEMBI.
Bbuonornyeckoe u X035HCTBEHHOE 3HAUEHUE arpOdIKOCUCTEM B YPOOIKOCUCTEM.

buopazHooOpasue kak ¢akTop ycroHumBOoCcTH 3KocucteM. CoxpaHeHue
OMOIOTHYEeCcKOro pa3HooOpasus Ha 3emiie.

Yuenune B. W. Bepnaackoro o Owuocdepe. ['panuipl, coctaB U CTpyKTypa
ouocdepsl. J)Kupoe BemecTBo u ero GyHKIMU. OcOOEHHOCTH OMocdephl Kak TI00aTbHOM
sKOCHCTeMBl. JIMHaMU4YecKkoe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOreOXMMHYECKHE LHMKIBI 3JIEMEHTOB (yriiepoja,
a30t1a). 30HATBHOCTH Onocdeprl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuectBo B Ouochepe 3emiu. AHTPONMOTCHHBIE H3MEHEHHS B Oumocdepe.
['moGanbHBIE SKOJIOTUYECKUE TPOOIIEMBI.

CocyiecTBoBaHUE NPHUPOABI U YenoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3us Kak
OCHOBa ycToitunBoctu Omocdeprl. OcHOBA PALMOHATHLHOTO YHPABICHUS MPUPOTHBIMU
pecypcamMu U X ucrnolib3oBaHue. JlocTrkeHus OMOJOTHU U OXpaHa MPUPOIbIL.

JleMoHCcTpanHu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuid.



Tabmuupl u cxemsl: «[Iumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpupoansie coodmecTBay, «llenu nutanusy», «konoruyeckas nupamuaay, «buocdepa
U 4eJIOBEK», «IKOCUCTEMA HIMPOKOIMCTBEHHOIO JIeCa», « DKOCUCTEMA XBOMHOTO JIECAy,
«buoneno3 Bomoéma», «ArpoueHo3», «lIpuMepHblE aHTPONOrE€HHBIE BO3ACUCTBUSA Ha
npupoay», «BaxHele HCTOYHUKY 3arps3HEHUS BO3yXa U IPYHTOBBIX Boa», «IlouBa
— BaxHeHmass cocTaBisitomas — ouochepr», «DakTophl  AErpajalid  MOYBY,
«ITapHuKOBBIH 3P PexTy, «DaKTOpl paAMOaKTUBHOTO 3arpsi3HeHMs Ouocdepsn», «Oo6mas
CTpyKTypa Ounocdeps», «Pacnpocrpanenue xu3zHu B Ouocdepe», «O30HOBBIA 3KpaH
onocdeprr», «Kpyrosopor yriiepoaa B 6uochepe», «Kpyropopor azora B mpupoe».

OOGopynoBanue: Mojelb-anmuiuKanus <« Tunuyabie  OMOLIEHO3BI», TepOapuit
«PactutenbHple coobmiecTBa», Kosulekuuun «buoneHos3», «Bpemutenu BakHEHIIMX
CEeNIbCKOXO3AMCTBEHHBIX KYJBTYp», repOapuu M KOJUIEKIUU pPAaCTEHUH M JKUBOTHBIX,
NPUHAUIEKAIME K Pa3HbIM 3KOJOTMYECKMM TpyIIaM ofHoro Buzaa, KpacHas kHwura
Poccutiickoit denepanun, n300paxxeHns OXpaHsIeMbIX BUJIOB PACTCHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [NTPOI'PAMMEBI 110 BMOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBarTca TpeOOBaHUS K pe3yJjbTaTaM OCBOCHHS
Oo0yJaomMMHCS  TPOTrpaMM  CpegHero  o0mero  oOpa3oBaHUS:  JTUYHOCTHBIM,
METanpeIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHS mpeamera «buomorus»
BBIJICJICHBI  CJICIYIONIUE COCTABJISIIONIME: OCO3HAaHUE OOYYarONIUMUCA POCCUUCKOM
IPaKJaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOTPEICNICHNUI0, HAIMYME MOTHBAIIMU K OOY4YeHHIO OUOJIOTHHU, IeJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAIUILINI Pa3BUTHs OMOJIOTHUECKOTO 3HAHUS, TOTOBHOCTb U CIIOCOOHOCTh
00y4JaroImMXCcsi PYKOBOJICTBOBATHCS B CBOEH JESITENBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME OHOJIOTMYECKOTO O00pa30oBaHUs, HAJIUYWE
HKOJIOTHYECKOT0 MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «buolorus» JOCTUTAIOTCA B
€AMHCTBE YUEOHOM M BOCITUTATEIBHOMN JAEATEILHOCTH B COOTBETCTBUU C TPAAUITHOHHBIMHU
POCCUHMCKHMH  COLIMOKYJBTYPHBIMHA, HCTOPUYECKUMH U JYXOBHO-HPaBCTBEHHBIMHU
[IEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE TMpaBWJIaMH W HOPMaMu TOBEACHUS U
CIOCOOCTBYIOT TIpOIleccaM CaMOTIO3HAHMUSI, CAMOBOCTIUTAHUSI U CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEHN MMO3ULHH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABONOPSIIAKY,
YEJIOBEKY TPyJa U CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBaXKEHUsI, OEPEKHOTO OTHOIICHUS
K KYJbTYPHOMY HACJIEAUI0O W TPAJULMUSAM MHOIOHALMOHAIBHOTO Haponaa Poccuiickou
denepanun, NPUPOJIE U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mpenmera «buomorus» TOMKHBI
OTpaXkaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOy4Yaroluxcsi  PYyKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  IMO3WIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LIEHHOCTSIM POCCHICKOr0 OOIlEeCTBa, pacIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JIEATEILHOCTA B TIPOIECCE pEAM3allMd OCHOBHBIX HAaNpaBJICHUN BOCHUTATEIbHOU
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYydYaIOMmerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOT0 0OIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M O00SI3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPUYECKOW AESATEILHOCTH IMPU CO3JAaHUU YUYEOHBIX
MIPOEKTOB, PELICHUN yYEOHBIX U MO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUH OUMOJIOTMYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEACNSITh COOCTBEHHYIO TMO3HUIMI0 MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM XM3HU U OOBICHSATH €€

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSL JIIOJIEH C pa3HbIMU YOEXKJACHUSIMH, KYJIbTYpPHBIMH IIEHHOCTSIMU U
COIIMAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MO3HABATENBHBIX U HMCCIIEI0BATEIIbCKUX 3a7a4, YBAKUTEIHHOIO OTHOIICHHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYkKJACHUU CITIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJEPKAHNUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON T'PaKIAHCKOW WJIGHTUYHOCTH, MaTPUOTU3MA,
YBaXEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoil, ropgoctu 3a
CBOM Kpail, cBow PoawHy, CBOM S3BIK M KYJbTYpy, MHOPOLNUIOE U HACTOSIIEE
MHOTOHAIIMOHATLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O U MMaMSITHUKAM MPUPOJIBI,
nocTwkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HAYEHHUS OMOJIOTMU B TO3HAHUHM 3aKOHOB MPUPOJbI, B KU3HU
YyeJIoBEeKa U COBPEMEHHOIO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammuTte (OtedecTsa,
OTBETCTBEHHOCTH 32 €ro CyA0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOT0O HApOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHHUBATh CHUTYyallMi0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JJUYHOTO BKJIAJla B TOCTPOEHHE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEH CEMEHHOU >KM3HU B COOTBETCTBHHM C TPATULIUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPYAd, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAHUE SMOIMOHATILHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ [ICHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXXEHUIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISATH KaueCTBa TBOPUECKOUN IMYHOCTH;

S) ¢usnyeckoro BocnuTAHUA, (POPMHUPOBAHUS KYJBTYPbI 310POBbS U
IMOLMOHAIBLHOIO 0J1aroNoIy4nsi:

MOHUMAHHUE W pean3alus 37A0pOBOTO M 0Oe30macHOro odpasa Xu3HU (3A0POBOE
nuTaHue, coOJI0JEeHME TUTMEHUYECKUX MpaBUi U HOPM, COAIaHCHPOBAHHBIA PEXKUM



3aHATHIA U OT/BIXA, PETYJSApHAs (U3NYECKas aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY M TCUXUYECKOMY
310POBBIO;

MOHUMAHHUE LIEHHOCTU MPAaBWJI WHIUBUIYATBHOIO U KOJUIEKTUBHOTO 0€30MacHOrO
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3/I0POBBIO U XKU3HU JIFOACH;

OCO3HAHHE TIOCIIECJICTBUH M HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTHUBHOW JIESITEIIBHOCTH TEXHOJOTMYECKOM ¢  COIUAIbHOMN
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSITH TaKyIO JIEATEIIbHOCTD;

UHTEpEC K pa3audHbiM cdepam mnpodecCHOHATbHOM AEITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymier mpodeccuu U peaau3oBBIBATH COOCTBEHHBIE
YKU3HEHHBIE TIAHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0rM4eCKOro BOCTIMTAHUSA:

HKOJIOTHUYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK UCTOYHUKY KU3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJOTHMYECKOW  KYJIBTYphl: TMpPUOOpETEeHHE  OIbITa
MJIAHUPOBAHUSL TMOCTYNKOB M OIEHKH HX BO3MOXKHBIX TOCIEICTBHU ISl OKPY’KarOIICH
cpenbl;

OCO3HAHHUE TI00ATBLHOTO XapaKTepa IKOJIOTHYECKHUX MPOOIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIONIB30BaTh MPUOOpEeTaeMble NPU U3YyUYEHUU OHMOJIOTHUU 3HAHUS U
YMEHHUS TPU PEIICHUU MPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(cobOuroieHne paBuIl MOBEJICHUS B TIPUPO/IE, HAIIPABICHHBIX HA COXPaHEHNE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsnl);

AKTUBHOE HENPUATHE JICMCTBUN, MPUHOCAIIMX BpEd OKPYKAKOUIEH MPUPOTHON
cpele, yMEHHE TPOTHO3UPOBATH HEOJATOMPHUSTHBIE HSKOJOTHYECKHE TMOCIEICTBU
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJU4Me PA3BUTOTO JKOJOTHYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYIBTYpHI,
OMbITA JIESTENIBHOCTH HKOJIOTUYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMU B TO3HABaTEJIbHOW, KOMMYHHKATUBHOM M COLMAJIIBHOW MPaKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN JCATETLHOCTH YKOJIOTHISCKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIIECTBEHHOW NPAKTUKHU, OCHOBAHHOTO Ha JHAJOre KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM UM YUTATENbCKOM KYJIbTYpPhl KakK CpeAcTBa
B3aUMOJCHCTBUSI MEX Y JIOJIbMU U MMO3HAHUS MUPA;

NOHWMaHWe crenuuku OWOJIOTHH KaKk HayKW, OCO3HaHUs e€ poilu B
GbOopMUPOBaHUM  PALIMOHAIBHOIO HAYYHOTO  MBILIUICHHS, CO3JIaHUU  LEJIOCTHOTO



IpeCcTaBICHUS 00 OKPYIKAIOIEM MUPE KaK O €IMHCTBE IPUPObI, YEJIOBEKA U OOILIECTBA,
B TO3HaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEM U pEHIeHHMH NpoOJeM COXpaHEHHs
IPUPOJHOIO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [UIsl COBPEMEHHON IMBUIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHS pa3BUTUS MEAMIMHBI, CO3JaHHME MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMbl Pa3BUTUS YEIOBEUYECTBA,
IOHUCKA IyTed BBIXOAA U3 TIJIOOATBHBIX H3KOJOIMUECKHX MpoljeM M obecredeHus
nepexosa K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIBHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHUU OMOJIOTMYECKUX 3HAHHWM B LIEISAX MOBBIILICHUS
o0mel KyJabTypbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIMOHAIIBHOM TPaMOTHOCTH  OOydaroluxcsi, (GOpMUPYEeMONW TIpU  HU3YyUYEHUU
OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHUS, MCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCII0JIb30BaTh MOJy4YaeMble 3HAHMS Ul aHAIW3a U OOBSICHEHUS
SBJICHUN OKPYKAIOLIEr0 MUpa M MPOUCXOASIIMX B HEM H3MEHEHMM, yMEHHE JeNaTh
00OCHOBaHHbBIE 3aKJIIOUEHHMs] HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIIMXCS JAHHBIX C
LEJbI0 TIOJyYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO UCIIOIB30BaTh OMOIOTUYECKHUE 3HAHUS IS PELLCHUS
po0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LIEHHOCTM HAy4YHOH JEATENbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTHh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJyYEHHIO HOBBIX 3HAHUW MO OMOJIOTMH B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpeameTHble  pe3yibTaThl OCBOSHUS YyueOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HA4MMble Uil  (OPMUPOBAHUS  MHUPOBO33PEHHS]  OOy4YaIOIIUXCS
MEXTUCIUILTMHAPHBIE  (MEXKIpEIMETHBIC) OOIICHAYUHBbIC TOHATHS, OTPaXKAIOUIUE
[IEJIOCTHOCTh HAYYHON KapTUHBI MHUpa U CHEIUPUKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SBJICHHUE, MPOIIECC, CUCTEMAa, HAyYHBIN
dbakT, TPUHIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, HCCIEIOBaHUE,
HaOII0JIeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbIC YUeOHbIC JEHCTBUS
(TTo3HaBaTeNbHEIE, KOMMYHHKATUBHEIE, PETYISTUBHBIC), obecrneynBaronme
dbopmupoBanue (HYHKIMOHAIBHOW TPAMOTHOCTH W COLMAJIBHOM  KOMIICTCHITUU
oOyyaromuxcs, CIIOCOOHOCTH oOy4Jarommxcs WCII0Ib30BATh OCBOCHHBIE
MEXTUCIUIIMHAPHBIE, MHPOBO33PCHUYCCKHE 3HAHUS W YHHUBEpPCAJIbHBIC YYCOHBIC
JICUCTBUS B ITIO3HABATEIBHOM U COLUAIIBHOM ITPAKTHUKE.

MeramnpeaMeTHble  pe3yJbTaTbl  OCBOCHMSI MPOTPAMMBbl  CPEIHET0  OOIIEeTo
00pa3oBaHusl JOJHKHBI OTPaXkKaTh:



OBiaeHne yHUBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEIbHBIMU A€HCTBUAMU:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSTEIBHO (HOPMYITUPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUUN MPHUEMBI JOTHYECKOTO MBILIUICHUS (aHAIu3a,
CUHTE3a, CpPaBHEHMUsI, KJlacCUPUKAIINKU, 0000IIEHNUs), PACKPBIBATh CMBICIT OMOJIOTHUECKUX
NOHATHM (BBIAECNATh HMX XapaKTepHble NpPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSATUSAMH);

OTIPEIeNATh 1IeNIN JIeATEeIbHOCTH, 3a/1aBasi apaMeTphbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C OCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS 111 OObSICHEHUS (PAKTOB U SIBJICHUI KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKHE PAaCCYXICHHsS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJOTHUH),
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYUST B PACCMATPUBAEMBIX SIBJICHUSX,
(dbopMyIHpOBaTh BHIBOJIBI M 3aKITIOUYCHHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEJCTBA IJsi TPEACTABICHUS CYIICCTBEHHBIX
CBsI3€l M OTHOIIEHUH B M3ydaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUI
Pa3HOIO PO/a, BRISIBJICHHBIX B PA3JIMUHBIX HHGOPMAIITMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUJIaH pEIIEHUs MpoOJeMbl C YYETOM aHalu3a HMMEIOIINXCS
MaTepUaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OIEHWBATh COOTBETCTBUE pPE3YJIHTATOB
1[eJISIM, OIICHUBATh PUCKU TIOCJIC/ICTBHUI €SI TEIHHOCTH;

KOOPJIMHUPOBATH U BBITIOJNHATH PabOTy B YCIOBHUSIX pEaIbHOTO, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE NEHCTBUS:

BJIQ/ICTh HABBIKAMU Yy4eOHO-MCCIIENOBATEIbCKON M TPOEKTHON JeATEeIhbHOCTH,
HaBbIKaMHU pa3pelieHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
MIOMCKY METOJIOB PEIICHUs] MPaKTHUUECKUX 3a/1ady, NMPUMEHEHHUIO PAa3JIUYHbIX METOJ0B
MO3HAHUS;

MCII0JIb30BATh PA3JIMYHbIE BUJIbI JEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpeTaIui, TPeoOpa30BaHUI0 U TPUMEHECHHIO B YUEOHBIX CUTYaIUsIX, B TOM YUCTIE
NIPH CO3/ITAaHUU YUEOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBI THUIl MBIIUICHUS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMH MOHSITUSIMU U METOJaMU;

CTaBUTb W  (opMynHpoBaTh COOCTBEHHBIE 3aJaud B  00pa30BaTENIbHOM
JIEATeTbHOCTH U KU3HEHHBIX CUTYaIUAX;

BBISIBJIITh IPUYMHHO-CJICACTBEHHBIE CBA3U U aKTyaJIU3UpOBaTh 3a/1a4uy, BbIABUTATh
TUNoTe3y €€ pelieHus, HaXOAUTh apTyYMEHTHI JUTsl 10Ka3aTelbCTBA CBOMX YTBEPXKIACHUMH,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATh TOJYUYCHHBIE B XOJE PEUICHUS 3aJaud Pe3yibTaThl, KPUTUUECKHU
OIICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCIIOBUSAX;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIISTH LIEJICHAIIPABICHHBIN MMOMCK TIEPEHOCA CPEJCTB M CIIOCOOOB JIEHCTBHS
B MPO(eCCUOHATBHYIO CPEY;

yMETh IIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M MPAKTHUYECKYI O0JIaCTH
KHU3HEACATEITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIE UJEH, PEATIaraTh OpUTHHAIBHBIC TTOIXOABI U PEIICHHS], CTABUTH
npoOJIeMBbl U 3a/1a4M, JOMyCKAIOIINE albTePHATUBHBIE PEILICHUS.

3) pabdora ¢ unopmanueii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HMCTOYHHMKAX HMH(OpManuu (Tekcre y4eOHOro
nocoOus1, HAyIHO-TIOMYJISIPHON IHUTEpaType, OMOIOTHIECKUX CIOBAPSX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIM3UpOBaTh HHPOPMALIUIO Pa3IUYHbIX
BUAOB © (OpM TmpeAcTaBiICHHS, KPUTHYECKH OICHHBATH €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MMPUMEHATH Pa3IUYHbIE METOBI MPU MTOUCKE U OTOOpPE
Ouosiornyeckoi HHPOpMaIMK, HEOOXOAUMOI JIJIs BHIIIOJTHEHHsI yUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  WCIONB30BaHUSA  MH(POPMANHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpy AaKTHBHOTO MCIIOJIb30BAHUS PA3JINUHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOATEIbHO BBIOMPATh ONTHUMANIBHYIO (pOpMY MpeacTaBIeHHUs] OMOIOTUUYECKON
uH(popManuu (cxembl, rpaduKH, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYUHBIN S3BIK B KaU€CTBE CpeACTBA IpU paboTe ¢ OHOIOrMYECKOM
uHpOpMaIMel: TPUMEHSITh XHUMHUYECKHE, (U3MUYECKHE W MaTeMaTHYeCKhe 3HAKu W
CUMBOJIBI, POpPMYIIbI, a00peBHATYPY, HOMEHKIIATYPY, UCIOIB30BaTh U MPeoOpa30BhIBAThH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJaJIeTh HaBbIKAMHU PACMO3HABAHUS M 3allUThl MH(YOpPMALWHU, WUH(OPMAIMOHHOM
0€30MaCHOCTH JINYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMHA KOMMYHHMKATUBHBIMY /1IeICTBUSIMU:

1) o6menne:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax *KHU3HH, aKTUBHO y4acTBOBATH B
Jasiore WM JUCKYCCHU IO CYIIECTBY 00CYXIaeMOi TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY>KJICHHUS OTHOCHTEIHHO BBIMOJHEHUS IpelaraeMoil 3a1auu, yYuThIBaTh
MHTEPECHI M COTIIACOBAHHOCTh MO3HIIMIA APYTUX YYACTHUKOB IUAIOTA WM JUCKYCCHH);

pacrio3HaBaTh  HeBepOanbHBIE CpeACTBAa  OOLICHMS, TOHUMATh 3HAYEHHUE
COLIMANBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYyallud, YMETh
CMSTYaTh KOH(MIMKTH U BECTU TIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMU CIIOCOOAMH OOLICHUS W B3aUMOJCIHCTBHS, IOHUMATh
HaMEpEeHUS JPYTHUX JIOJCH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY M B
KOppEeKTHOU (opMe POpMYITHPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOUKY 3PEHHSI C UCMOIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI IesITeJIbHOCTD:



NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHIMBUIyaJIbHON paOOThI
IpHU pelieHUH OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHUS
IpYNIIOBBIX (GOPM B3aUMOJEHCTBUS ITPU pelIeHNH yueOHO! 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEMCTBHI C YUETOM OOIIMX UHTEPECOB
Y BO3MOXXHOCTEH Ka)KJJ0ro 4jieHa KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOH JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPJAUHUPOBATH
NefcTBUA MO €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JAEUCTBUH, paclpeeisiTh POJIU ¢ YyUETOM
MHEHUH YYaCTHUKOB, 00CY>KJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUMBATh KAaueCTBO CBOETO BKJAJa M KAXKIOIO YYaCTHHKAa KOMAaHIbl B OOIIUI
pe3yJsIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/ularaTb ~ HOBbIE  INIPOEKTHI, OLEHMBAThb WJAEHM C [O3ULUU  HOBU3HBI,
OpUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETHYECKOE MOBEIACHHUE B PA3JIUYHBIX CUTYaIMsIX,
IPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJIATHBHBIMH JeHCTBUSIMM:

1) camoopranu3anms:

UCMOJIb30BaTh OMOJOTUYECKHE 3HAHMS JJIS BBISIBICHUS MPOOJIEM U UX PELICHUS B
YKU3HEHHBIX U yUE€OHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUI I€JIeBbIE€ U CMBICIOBBIE YCTAHOBKHU B
CBOMX JCHCTBUSAX U MOCTYIKAaX MO OTHOLIEHUIO K KUBOM MPUPOJE, CBOEMY 30POBBIO U
3JI0POBbBIO OKPY KAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILECTBISATh IMO3HABATENBHYIO JESTENbHOCTh, BBISBIATH
npoOyieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/ladd B 0Opa3oBaTENIbHOMN
NESATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIbHO COCTABIATH IUIAH PEUICHUsS MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHMpsATh paMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTHh 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3PYIUIUMU B Pa3HBIX
o0nacTsAX 3HAaHWH, TOCTOSHHO TMOBBIIIATH CBOW OOpa30BaTENbHBIM M KYJIbTYypPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJaJIeTh HAaBBIKAMH II03HABATENBbHON pe(diIeKCMu KaK OCO3HAHMs COBEPIIAEMBIX
NEHUCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3YyJbTATOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl pedIieKCuu AJIsl OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

OPUHMMATh MOTHBBI M  apryMEHThl JpYrMX IIpU aHaJIM3€ pe3yibTaToB
NeSITeIbHOCTH;



3) npuHsATHE ceds U APYruX:

IPUHUMATH ce0s1, TOHUMAsi CBOM HEAOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JpYrMX TIpU aHalu3e pe3yJIbTaToOB
NEeSATENbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3HUIMH JPYroro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTarhl ocBoeHUs nporpammbel COO no Ouosiornu Ha 0a30BOM
YpOBHE BKIIIOUaloT crenuduueckue s ydeOHoro mpeamera «buomorus» Hay4dHbIe
3HaHMS, YMEHUS U CHOCOOBl JEHCTBUH IO OCBOEHHIO, WHTEpPHpPETalud U
npeoOpa3oBaHUIO 3HAHUW, BUIBI JEATEIHHOCTH MO TMOJMYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CHUTyalUsAX, a TaKXKe B pealbHBIX
JKU3HEHHBIX CHUTYyallusiX, CBA3aHHBIX ¢ Ouosorweil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MPEACTABIECHBI IO T0JjaM 00y4EHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MeCT€ W POJIM OHOJOTMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpPAa ¥ HAYYHOTO MHPOBO33PEHHUS, O BKIAJEC POCCUHUCKHX M 3apyOeimHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTMH, PYHKIIMOHAIBHON IPAMOTHOCTH YeJlOBEKa AJIs
pEeILIeHNs KU3HEHHBIX 3a/1ay;

YMEHHE PACKpBIBATh COJIEp>KaHHE OMOJOTMYECKUX TEPMHHOB U MOHSTHM: KU3HB,
KJIETKa, OpraHu3M, MeTa0on3M (0OMEH BEIIECTB M MPEBpaIlEHUE DHEPTUH), TOMEOCTAa3
(camoperyssiysi), YpOBHEBas OpraHM3alMsl MUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoaykuusi), HacIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3Jlaratb  OHOJOTMYECKHEe  Teopuu  (KJIEeTOYHas, XpPOMOCOMHaf,
MYTallMOHHAs, [IEHTpajbHas I0rMa MOJIEKYJIsipHOU Ouosorun), 3akousl (I. Mennens, T.
Moprana, H. U. BaBunoBa) u ydenust (0 IIEeHTpax MHOTOOOpa3usi U MPOUCXONKICHUS
KyJIeTypHbIX pacTeHuid H. M. BaBuioBa), omnpenensiTe TpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CHCTEMAM;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHMS B OWOJIOTMU: HAONIOJICHHE U
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB M SABJICHUW, OpraHu3alMsl W IPOBEICHUE
OMOJIOrMYECKOT0 HKCIEPUMEHTA, BBIJIBU)KEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IIOJIYYEHHBIX PE3YJbTATOB,
UCIOJIb30BAHHBIX HAYUYHBIX TMOHSATUMN, TEOPUHA M 3aKOHOB, YMEHHUE JeJaTh BBIBOJLI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE NPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
9YKApHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U TMpEeBpalleHUs dHEPruM B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U



JHEPTeTUYECKOr0  OOMEHa, XEMOCHMHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHHUS,
Pa3MHOXKEHHSI, UHIUBUYyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHUE MPUMEHITh MOJyYeHHblE 3HAHHUA M OOBACHEHUS OHOJOTHYECKHUX
IPOLIECCOB U SBJICHUH, JJI IPUHATUS IPAKTUYECKUX PELIEHUI B MIOBCETHEBHOM )KU3HU C
1esplo odecriedeHust 6€30MacCHOCTH CBOETO 370POBbs U 370POBbs OKPYKAIOIIUX JIOEH,
COOJIOJIEHUSI HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYXaloUleil NpUPOIHOW Cpele,
NOHMMaHUEe HEOOXOJUMOCTH MCIIOJIb30BAaHUS JOCTHXKEHUH COBPEMEHHOM OHOJOrMM U
OMOTEXHOJIOTUH JIs1 PALIMOHATIBHOTO MPUPOJONIOIb30BAHUS;

YMEHHE pelIaTh 3JI€MEHTapHble F€HEeTHYECKUE 3aJaydl Ha MOHO- M JUTHOpHUIHOE
CKpElIMBaHUE, CLEIUIEHHOE HACJEeIOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpEeILMBaHUs JUIs IpeicKa3aHusl HacleJ0OBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHSTH JIA0OpAaTOPHBIE U MpaKTUYECKUe paboThl, COO0IaTh paBUIIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYT0BAHUEM;

YyMEHUE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  MH(POPMALUIO
OMOJIOTHYECKOTO COJEpKaHMs, BKIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMalMU, HAyYHO-TIOMYJISIPHBIE MAaTepHalbl),
TUYECKUE  AaCMEKTbl COBPEMEHHBIX HCCIEIOBaHUII B  OHOJIOTMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOILEHUs, 0000mas
OMOJIOrMYECKYI0 MH(POPMALMIO W3 HECKOJbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN arapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MecTe M pOJM OHOJOTMUM B CHCTEME HAy4HOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPAa ¥ HAy4YHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKHX M 3apyOerHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIs
pelIeHHs )KU3HEHHBIX 3a/a4;

YMEHHE PpacKpbIBaTh COJAEpKaHHWE OWOJOTMYECKMX TEPMHMHOB M TOHATUH: BHJ,
NomyJsiuusi, TEeHO(QOHMA, DSBOMIOLMUSA, MABWXKYIIME CHIbl ((GaKTOpbl) 3BOJIOLMH,
NPUCTIOCOOJIEHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHUE, DKOJIOTHYECKHE  (haKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTbI, PEIyLEeHThI, LENu MUTaHUs, SKOJIOrudecKas
nupammia, buoreoreHos, ornochepa;

yMeHHMe Hu3yaraTh Ouosioruueckue teopuu (dBomrouuoHHas Teopus Y. [lapsuna,
CUHTETHYECKas TEOpHs DBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apObILIEBOTO
cxonctBa K. M. Bbapa, uepenoBanus IJIaBHBIX HampaBiIeHWHA U myTei sBomtonuu A. H.
CeepuoBa, yuenuss o Ouocdepe B. WM. Bepnaackoro), ompenensiTb TpaHUIbl HUX
IPUMEHMMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHHMS B OWOJIOTUU: HAONIOJCHHE U
ONMCAHME JKHUBBIX CHUCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alysg M NPOBEICHUE
OMOJIOrMYECKOT0 HKCIEPUMEHTA, BBIJIBU)KEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE IIOJYYEHHBIX pE3yJbTaTOB,



WCIIOJIb30BAHHBIX HAYUYHBIX TOHSATHH, TEOpUUW W 3aKOHOB, YMEHHE JeNaTh BBIBOJLI Ha
OCHOBAHHH TOJIYYCHHBIX PE3yIbTaTOB;

yYMEHHE BBIJICTIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TOMYJISIUH, TPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OWOTEOIEHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOT'O
oTOOpa, BU1000pa30BaHuUsl, TPUCITIOCOOIECHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(dbakTOpoB Ha OpraHU3MBI, IEpPEHOCa BEHIECTB M TMOTOKAa JHEPIHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHI B KOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOPOTa BEHIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Ouocdepe;

YMEHHE TMPUMEHATh TIOJyYCHHBIC 3HAHUS s OOBSICHEHUS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJI MPUHSATUS MPAKTUYECKUX PEIICHUN B MIOBCETHEBHOM )XU3HU C
1enpio obecnedeHust 6€30MacHOCTH CBOETO 3J0POBbS M 37I0POBbsI OKPY KAIOIINX JTFO/ICH,
cOoONIOZICHUST HOPM TPaMOTHOTO TOBEJEHUS B OKpYXalolledl MNpUpOIHON cpele,
MOHMMAaHUE HEOOXOIMMOCTH HCIIONB30BAHUS JOCTIKEHUH COBPEMECHHOW OMOJIOTHH IS
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh JJIEMECHTApHBIC OWOJOTHYECKHUE 3a/add, COCTaBISATh CXEMBI
NEepeHoca BEIIECTB M SHEPTUU B SKOCUCTEMAaX (LIEMU MTUTaHUS ),

YMEHHE BBITIOHSITH JIAOOPATOPHBIC M MPAKTHYECKHUE PabOThI, COOIOIATh TIPaBHUIIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OICHMUBATH M  HMHTECPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUYECKOTO COJCpXKaHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHHS W3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMALUMU, HAyYHO-TIOMYJISIPHbIE MAaTEpHaIbl),
paccMaTpuBaTh TII0OANBHBIE YKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (pOopMUpOBATH
110 OTHOIIIEHUIO K HUM COOCTBEHHYIO IMO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas
OHMOJIOTUYECKYI0 MH(POPMAIIUI0 U3 HECKOJBKHUX HCTOYHHUKOB, I'PAMOTHO HCIIOJIH30BATh
NOHITHIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoabl MO3HAHMS JKHBOU MPUPOIBI.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanue pa3TudHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YICHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KJIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas pabora
6 Ne 1 «M3yueHune KaTaIMTHIECCKON 1 0.5 bubmorexa HOK
B Y ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUIIa3bl WA KaTalasbl)»
7 Vraesoasl. JIumumer 1 bubmorexa LIOK

https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 HyxenroBtIe KnCioTsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropust 1 MeTObI U3yUYEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaboparopHas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIHCAHUE»
12 KonTtponpsHast pabora o Teme bubnuoreka [IOK
XUMUYECKUN COCTaB KIIETKHU. https://m.eds00.ru/863e766¢
OOMeH BelecTB UIn
13 MeTabom3m.DoTocuHTE3. Bubmiorexa LIOK
https://m.eds00.ru/863e7c98
XeMOCUHTE3
N bubmuorexa [JOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
kjeTku. Muros. JlaboparopHas Bumorexa LIOK
15 pabota Ne 3 «HabGumtoieHre MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEeITKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmorexa [IOK
MaTpU4YHOI'O0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsaus — OnocuHTe3 Oenka Bubmiorexa LIOK

https://m.edso00.ru/863e796e



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

18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. ONI010TBOPEHHUE.
91 JlaGopaTtopnast padora Ne 4 05 bubnnoreka [JOK
«/3y4yeHune cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
99 NunuBuayanpHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [IOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaminioro Hai:ne OBaHUS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuemnieHHOe HaClIeJJOBaHHE
npu3HakoB. JlaboparopHas padota No
26 5 «M3yuenune pe3ynbpbTaToB 05 bubnmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeITUBaHUs Y IPO30(HIIBI HA
TOTOBBIX MUKPOMpPEMapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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97 I'enernka nona. HacnenoBanue 1 bubmuorexa [JOK
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.edso00.ru/863e8c60
M3menunBocTh. HeHacneacrreHHas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»

HacnencrBennast "3MEHYMBOCTb.

29 JlabopaTtopnast pabora Ne 7. « Ananu3 1 05 bubnuorexa [JOK
MYTaIi y Tpo30QHIBI HA TOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmorexa [IOK

30 Teneritica uenosexa L https://m.edso00.ru/863e8d78
Pesepsublil ypok. O60011eHue 1o

31 teme «HaciencTBeHHOCTh 1 1
U3MEHYHBOCTH OPTAHU3MOB)

bu6mmoreka [IOK

32 Cenexuus kak Hayka i npouece L https://m.edso00.ru/863e9214
MeToTbl ¥ TOCTHKEHUS CeTICKITNN

33 pacTeHuii u 1 bubnnorexka [HOK
JKMBOTHBIX. broTexHomorus kak https://m.eds00.ru/863e9214
OTpaciib MPOU3BOJICTBA.

bu6mmorexa [IOK
34 Kourporsras pabora L https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;6op];T0pHI;;I pabota JI\JI'Q 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
PesynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MAaKpO3BOJIFOLIMHU

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cucTema bubnunoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHNE TTO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emie»
20 DKOJIOrus KaK HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edsoo.ru/863eafec

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOIYJISUI pPa3HBIX BHJIOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IBI. bubmmorexa [TOK
N https://m.edso00.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 KontponpHas padota 1
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Jemvimn, JI.H. Ky3nenosa u np.; nox pen. .K. bensesa, .M. Ipimmmna. — M.
«IIpocenienuey. buonorus: 10-i kiacc: 6a30BbIN YpPOBEHB:
yueonuk/B.B.ITaceunuk, A.A.Kamenckuii, A.M.Py06110B; moa pen.
B.B.Ilaceunuka: [IpocBemienue

METOINUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

buonorusi. YMK nns crapmieit mikonsl: 10 — 11 kimacesl (PI'OC). Metonuueckoe
nocobue s yuutens. ba3zossiit ypoBens ABTopsl: Enuzapos A. A., Kanununa
M. A.Tox uznganus: 2013 Meroaudeckoe nmocodue moAroTOBJICHO K U3IaHHOMY B
cootBetcTBUM ¢ PI'OC yuebnuky A. A. Kamenckoro, E. A. KpukcyHnona, B. B.
[Taceunuka «buonorus. O6mast Ononorusi. 10—11 knaccel. ba3oBblii ypOBEHbY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Enunas kommexkuus L{OP. [Ipenmernas xomiekius «buomorus» http://school-
collection.edu.ru/collection

[Tpoext Best 6momorus http://www.ebio.ru/index-1.htmi

Buptyanenas oOpazoBarenbHast 1adbopatopus http://www.virtulab.net
CoBpemennblie ypoku ouostoruu http://biology-online.ru/
HNudopmanmoHHO-CIIpaBoYHbIN pecypc o ouosioruu http://www.cellbiol.ru/
Bbuonorudeckuii cioBaps oH-naiiH http://www.bioword.narod.ru/
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