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MNOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl 1O OHOJOTHH TEOPETHUYECKYI0 OCHOBY IS
OTpPEeNeNICHNs] TOAXO0M0B K (OPMHPOBAHMIO COAEPKAaHUS y4eOHOrO TpeaMeTa
«buonorus»  cocraBunM:  KoHuentyanbHele — nonoxeHns ~ PIOC  COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, CoAepKaHusl, pe3ylbTaToB O0yYeHUsI U TPEOOBAHUN K
YPOBHIO TIOATOTOBKH BBIMTYCKHHUKOB, TOJOXEHHA 00 OOMWX M[eIsIX W TNPUHIIHIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO 00IIero oopa3oBaHus B
Poccuiickoit @enepanuu, a Takke MONOKEHUS O cnenupuke OMONOruM, €€ 3HaYeHUH B
MO3HAHWU KUBOW MPUPOIBI U 00ECIEUCHUH CYIIECTBOBAHMS UYEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSIM, OTPECIICHbl OCHOBHBIC (YHKIIMU TPOTPAMMEI IO
Oounonoruu u e€ CTpyKTypa.

[IporpamMmma mo Ouosoruu Aa€T MpEACTaBICHHE O MeNax, o0 o0miei crpareruu
oOydeHHus, BOCIHMTAHMUS M Pa3BUTHUA OOYYAIOLIMXCS CPEeACTBAMHM yuyeOHOro mpeaMmera
«buonorus», ompenenser o0s3aTeNFHOE MPEIMETHOE COJAEPKaHUE, €ro CTPYKTYpY,
pacrmpesieJieHne 10 pasjesiaM U TeMaM, PEKOMEHAYEMYIO MOCIeI0BATEIbHOCTD U3y UCHHSI
y4eOHOTO MaTepuasa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3CH, JIOTUKA
00pa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIIIXCSI.

B mporpamme mo OMOJIOTMM TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM,  METANpeAMETHbIM M  TMPEIMETHBIM  pe3yJbTaTaM OOy4YeHHs B
(GbopMHUpPOBaHMU OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATENBLHON JEsATEIbHOCTH/yUueOHBIX
JecTBUI 00yUaroIUXCsl 0 OCBOCHHIO COJIEPKaHUsI OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo Ouomorumum (10-11 kmaccel, 0a30BbIii YpOBEHB) pealn30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4YeHUM Ouonoruu, Onarogaps uemMy B HeH
IPOCMATPHUBAETCS HAMPABIECHHOCTh HA PAa3BUTHE 3HAHMI, CBA3AHHBIX ¢ (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS, I[EHHOCTHBIX  OPHUEHTAlUA  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, MPEACTABICHUNA O 3J0POBOM 00pasze *KU3HU U OEpesKHBIM
OTHONICHHEM K OKpy»XKarouieii npupoanoit cpene. Ilostomy Hapsay ¢ wu3ydyeHHUEM
001IeONOIOTMYEeCKIX TEOpUid, a Tak)Ke 3HAHUW O CTPOCHHH JKHUBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX MPOIECCOB B MpOTrpamMMme IIo
OMOJIOTUH yJIeJICeHO BHUMAaHHE HWCIOJIB30BAHUIO TMOJIYYCHHBIX 3HAHUN B MOBCEIHEBHOMN
KU3HU TSl PEllIeHUs MPUKIATHBIX 33]1a4, B TOM 4YHUCJIe: TPOQUIAKTUKA HACIIEICTBEHHBIX
3a00JIeBaHUIl YEJIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTHUECKH 11eJIecO00pa3HOTO MOBECHUS B OKPYKAIOIIECH MPUPOIHON cpelie, aHaIn3a
BIIUSIHUS XO3SUCTBEHHOW [I€ATEIBHOCTH YENIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHWJIEHHE BHUMAHHUS K TMPHUKIATHON HaNpaBICHHOCTH
ydgeOHOro mpeameTra «buomorus» MTPOJUKTOBAHO HEOOXOIUMOCTBIO OOECIIeUeHUs
YCIOBHM JUISL pelIeHHs OJHOM M3 aKTyalbHBIX 3a7ad HIKOJIBHOIO OHOJOTHYECKOIo
oOpa3oBaHus, KOTOpas mpennoyaraet (HOpMHUpPOBAHUE Y OOYYArOMIMXCS CIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHE cpeaHero o0mero oopa3oBaHHs 3aHUMAEeT BA)XKHOE MECTO.
Omna obGecrieunBaeT popMHUpPOBaHKE y OOYUAIOIIUXCS MPEACTABICHUNA O HAYYHON KapTHHE
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MUpa, pacmupseT u 0000IIaeT 3HaHUS O )KUBOH MPUPOAE, €€ OTININTENBHBIX MPU3HAKAX
— YPOBHEBOW OpraHM3allMd U HBOJIIOLMH, CO3JAET YCIOBUSA AJIA: TMO3HAHUS 3aKOHOB
KUBOU TIPUPOABI, GOPMHPOBaHHS (HYHKIHMOHATFHOW TPAMOTHOCTH, HABBIKOB 3/J0POBOTO
u 0e30macHOro oopasa »H3HHU, 3KOJOTUYECKOTO MBIIUIEHUS, IIEHHOCTHOTO OTHOILLIEHUS K
YKUBOU MPUPOJIE U YEJIOBEKY.

Bonpmioe 3HaueHue OWONOTHA WMEET TaKXKe U PEIICHUS BOCIUTATEIBHBIX M
Pa3BUBAIONINX 3aJa4 CPEJHEro OO0IIero oOpa3oBaHMs, COIMATU3ANMH OO0YyYaIOUIUXCS.
Wzydenne Omonormm oOecrednBaeT YCIOBHSA ISl (POPMUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAITMOHHBIX W HMH()OPMAIlMOHHBIX HABBIKOB, JCTETHYECKOH KYyJIbTYpHI,
CIOCOOCTBYET WHTETpaluyd OWOJIOTUYECKHX 3HAHWH C TPENCTaBICHUSMH U3 JAPYTHX
y4eOHBIX TMpEIMETOB, B YAacTHOCTH, (U3MKM, XumMuu u reorpaduu. Ha3BanHbie
TIOJIOKEHHSI O TIpeHa3HaYeHNH y4eOHOro mpeamera « bruomorusy cocTaBuiIM OCHOBY LIS
OTIpENIeNICHNsI TOAXOJOB K OTOOPY ¥ CTPYKTYpHUPOBAaHHIO €ro  COACp)KaHuS,
MPEICTaBIEHHOT 0 B IPOrpaMMe Mo OUOJIOTHH.

Ot60p conepkanus yuyebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3MUIMI KyJbTypOCOOOpPA3HOTrO MOJX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyyJarommuecs: JOJDKHBl OCBOWTH 3HAaHUS M YMEHUS, 3HAYUMbIE Ui (OPMUPOBAHUS
oOuieil KyJnbTypbl, OMpeAessiolue aJeKBaTHOE MOBEICHHE YelOBeKa B OKpY’Karolen
NPUPOTHON cpelle, BOCTpEOOBaHHBIE B TOBCETHEBHOW JKU3HU W TPAKTHUYCCKOU
nestenbHOCTH. (Ocoboe MecTo B 3TOM CUCTeMe 3HAHMM 3aHUMAIOT AJIEMEHTHI
COJIEp’KaHus, KOTOpbIE CIYyXaT OCHOBOM 1Jisi (OPMUPOBAHMS TPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa M IIEHHOCTHBIX OPHEHTALUIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3ALUK OMOJIOTHYECKOT0 00pa3oBaHUsl.

CtpykTypupOBaHHE coAepKaHMs y4eOHOro mMarepuania B porpaMme o OuoJIoruu
OCYHIIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIUYUTENHHBIX
OCOOCHHOCTSIX KHBOM MPHUPOABI, O €€ YpPOBHEBOM OpraHu3alud U SBONIONUU. B
COOTBETCTBUUM C OSTUM B CTPYKType ydeOHoro mpenmera «buonorus» BblieneHbl
CIENyIOIINE CoJiepKaTeabHble JHUHUU: «buomorus kak Hayka. MeToIbl HAy4YHOTO
no3HaHus», «Kierka kak Ouonorumueckas cucremay, «OpraHuzM Kak OHOJOTHYECKas
cuctema», «CucremMa W MHOrooOpazue OpPraHHYECKOTO MHpPay, «DBOJIOIUS KUBOUH
MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp nzydyenus: yueOHoro npenmera «buonorus» Ha 6a30BOM YpOBHE — OBIIAJICHHE
o0y4JarolUMHUCA 3HAHUAMH O CTPYKTYPHO-(DYHKIMOHAJIBHOW OpTaHU3alMH KUBBIX
CHUCTEM pa3HOr0 paHra M MNpuOOpeTeHHEe YMEHUW HCIOJIb30BaTh 3TH 3HAHUS TS
IPaMOTHBIX JIEUCTBHIA B OTHOIIEHUU OOBEKTOB KHBOW MPUPOABI U PEUICHUS Pa3IUYHBIX
YKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorusy Ha 6a30BOM ypoBHE
o0ecreuynBaeTCs peIIeHneM CIEAYIOINX 3a1auy:

OCBOEHHME OOYYaIOIUMHUCS CUCTEMBbI 3HAaHUI O OMOJIOTHUYECKHX TEOPHSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBUiax, CIyXKallUX OCHOBOM Ui
(bopMUpOBaHUS TPEACTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O MeToJax
HAYYHOTO MO3HAHUs, CTPOCHUH, MHOTO0OPa3uu U 0COOCHHOCTSX KHUBBIX CUCTEM Pa3HOTO
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YPOBHSl OpTraHM3alliU, BBIJAIOIIUXCA OTKPBITUSAX W COBPEMEHHBIX HCCICAOBAHUSAX B
OMOoJI0THH,

dbopmupoBaHue y OOydarolIuXcsi T[O3HABAaTENbHBIX, HWHTEIUICKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoIleccCe aHaIKM3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJIOTHH
Hay4YHBIX B3TJIA0B, UIACH M MOJIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM Pa3HOrO YPOBHS
OpraHu3aluy;

CTaHOBJIEHUE y 00yyarommxcs ooOuel KyiabTyphl, (PyHKIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBICHATH W OIICHUBATH SIBJICHUS OKPYKAIOIIEr0 MHpa >KUBOU
MIPUPO/IbI HA OCHOBAHUY 3HAHUI U OMBITA, TOJYYCHHBIX MTPU U3YUECHUU OMOJIOTHH;

dbopmupoBanue 'y  OOydYarOIIUXCS  yMEHUW  WJUTIOCTPUPOBATh  3HAUYCHHUE
OMOJIOTUUECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHI U arpOOMOTEXHOIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJTOBEKOM IKUBOU
MIPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIOICHUS] STUYECKUX HOPM
TIpU TIPOBEACHUU OMOJIOTUUECKUX MCCIICIOBAHMIA;

OCO3HaHWE IIEHHOCTH OWMOJOTUYECKUX 3HAHUW JUIsI TIOBBIIIEHUS  YPOBHS
9KOJIOTUYECKOU KYJIbTYPHI, ISl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHWNW W yYMEHUN B TOBCEJHEBHOW KU3HMU IS
OIICHKU TOCJEACTBUNA CBOCU JEATEIbHOCTH MO OTHOIIECHHUIO K OKpPYXKAIoIIeH cpere,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHUE Mep MNPO(PHUIAKTHKU
3a00JIeBaHUIA.

B cucreme cpennero oOmiero oopasoBanusi «buonorus», usyyaemass Ha 0a30BOM
YpOBHE, SBIIETCS 0O0s3aTeNIbHBIM y4eOHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaMeTHoOM obnactu «EcTecTBeHHO-HAyUHbIE PEAMETHD.

Jns w3ydenuss Ouojoruu Ha 0a30BOM YPOBHE cCpeaHero oOmiero oOpa3oBaHUs
orBoautcs 68 gacoB: B 10 kmacce — 34 4gaca (1 gac B Hegenmo), B 11 kmacce — 34 yaca (1
gac B HEJIETIO).



COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorust kak Hayka. CBsizb OWOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKHUMHU U
IPYTMMH €CTECTBEHHBIMHM HayKaMu, Quiiocopueil, STUKOH, 3CTETUKON U mpaBoM. Poib
Oouonorun B (OPMHPOBAHMU COBPEMEHHOW Hay4yHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HayK.

Metoapl TMO3HAHUS KUBOW MPUPOAbI (HAOMIOIEHHE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukanus, MoJeTUpOBaHIE, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, [[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTOIbI TO3HAHUS KUBOU MPUPOIBD.

JlabopaTopHble H IPaKTUHYeCKHE PAdOTHI:

[Tpaktuueckas pabora Ne 1. «Mcronp30BaHue pa3IMYHBIX METOJIOB MIPU U3YYCHUH
OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI M UX OPraHU3 AU,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouojoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OuocHCTEM M HMX pa3HOOOpas3ue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIPHBINM, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYISLMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIEHOTUYECKHI ), OMOChEpHBI.

JdeMoHcTpanum:

Tabmuie! u cxembl: « OCHOBHBIEC MPU3HAKHU KU3HUY», «YPOBHU OpPraHU3alUU KUBOU
IPUPOIBDY.

O6opynoBanue: mojenab Monekysl JTHK.

Tema 3. XumMuuyeCcKuii COCTaB M CTPOEHHUE KJIETKH.

XWMHUUYECKUN COCTaB KIETKH. XHUMHYECKHE D3JIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIeMEHTHI. Boaa 1 MUHEpalibHbIE BEIIECTBA.

OyHKINUU BOABI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepxanne 0CMOTUYECKOTO
Oananca.

benku. CocraB u crpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3ameHnnMble ¥ 3aMEHHMbIE AMHUHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBbI OEIKOBOW MOJIEKYJbI (IIepBUYHAsS, BTOpUYHAS, TPETUYHAS U YEeTBEPTUYHAs
CTPYKTypa). XuMU4eCcKue CBOicTBa OenaKkoB. buonornueckue GpyHkinu OENKoB.

depMeHThl — Ouonorumdeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyoctpatHas cnerududaocts. Kodepmentsl. Butamunbl. Otnnuns GpepMeHTOB
OT HEOPraHUYECKUX KaTalln3aTOPOB.

VYrneBoapl: MOHOcaxapuibl (TJIIOK03a, pubo3a W Ae30Kchpru003a), Tucaxapuibl
(caxaposa, n1akTo3a) ¥ nojaucaxapuibl (Kpaxmall, IIHKOTEH, 1eJlT0103a). buomornueckue
(GYHKIIMH yTIEBOJOB.



JIunuael: Tpurauuepusl, pocdoaunuasl, crepouasl. ['napodunsHo-rugpododHbIe
cBoiicTBa. buonornyeckue ¢yHkuum sunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JIMIINAIOB KAK UCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsr: JJHK n PHK. Hykneornnsl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuun JIHK. Ctpoenue n pynkuuu PHK. Bugst PHK. ATO:
CTpoeHUE U PYHKIUH.

[utonorusa — Hayka o kierke. Knerounas Teopust — npuMep B3aUMOACHCTBUS UACH
1 (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHHSI KIETKH.

Krnerka xak nenoctHast xuBasi cuctema. OOlIue MpU3HAKU KJIETOK: 3aMKHYyTas
HapyxHasi MeMmOpana, moiyekynbl JIHK kak reHeruueckwii anmmapar, cucremMa CHUHTE3a
oenka.

Tunsl KJIETOK: 3yKapuoTHueckas U mNpokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTHdeckoil kineTku. Kimerounas crenka 6akrtepuil. CTpoeHHE DYKapHUOTHUECKOM
KJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOM U TPUOHON KJIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIJIUKOKAJIHUKC, HX
¢bynkuuu. [lnazmatuyeckas memOpana, e€ cBoiicTBa W ¢yHKuuu. Luromnasma u eé
opraoupl. OpHomemOpanHble opraHounbl kietku: OIIC, ammapar [onbxw,
au3ocoMbl.  [lomyaBTOHOMHBIE — OpraHOMABl  KIETKM: MHUTOXOHJIPUM,  IUIACTHIBL.
[IpoucxoxxaeHrne MUTOXOHAPUN U Tutactul. Bunapl mnactun. HememOpaHHble OpraHouabl
KJIETKU: PUOOCOMBI, KJIETOYHBIA UEHTpP, LUEHTPHUOIH, PECHUYKH, XTYTUKH. DYHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHbld neHTp kieTku. CTpoeHue siapa: siiepHas o000Ji0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetrsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacnpeneneHne XMMHUUYECKUX 3JIEMEHTOB B HEXUBOW IPUPOIEY,
«PacmpeenieHne XUMHUECKUX 3JIEMEHTOB B KUBOM IIPUPOJIE.

Tabmumet u  cxembl: «llepumomuyeckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenue MoIekyibl BojbD», «buocunTes Oenkay, «CTpoeHHE MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenne monexynsr ATDy,
«CTpoeHne 3yKapUOTUYECKOW KIETKN», «CTpoeHHne XUBOTHOM KIeTKn», «CTpoeHue
pacTUTeNnbHOM KIeTKn», «CTpoeHHe NpPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa
KIIETKNY, «YTIIeBOAB), «JIunuapn.

O6GopynoBaHue: CBETOBOM  MHUKPOCKOI, OOOpyAOBaHHME JJIsi  TPOBEIEHUS
HaOJI0ICHNH, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, )KUBOTHBIX
1 OaKTepHUATbHBIX KIIETOK.

JlabopaTopHble 1 mMpakTH4ecKHe padoThbI:

Jlaboparopuast pabota Ne 1. «M3ydyeHne KaTalIuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajlasbl)».



JlabopaTtopnas padota Ne 2. «M3yueHue cTpoeHUs: KJIETOK PaCTEHUM, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIPENapaTax u UX OMUCAHUEY.

Tema 4. ) KuzHeaesATeJJbHOCTDH KJIETKH.

OOmeH BellecTB, WIM MeTa00NMM3M. ACCUMIIIALMS (TUIACTHUYECKUNM OOMEH) U
TUCCUMUJISALINS  (PHEpPreTHUYecCKuii OoOMEH) — JIB€ CTOPOHBI €IMHOrO IMpoIlecca
MeTabonu3Ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB U HHEPrUM B TOHUMAHUU
MeTaboau3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U TerepoTpodHbd. Ponb depMeHTOB B
0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TemHoBas (a3bl porocuHTe3a. Peakiuu (orocuHTesa.
OddexTuBHOCTh PoTOCcHHTE3a. 3HaAUCHHE (HOTOCHHTE3a NSl KU3HU Ha 3emie. BiusHue
yciaoBUM cpeapl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIMIEHUS €T0 MPOJYKTUBHOCTH Y
KyJbTYPHBIX PACTCHUH.

XeMOocHUHTe3. XeMOCUHTE3UPYIOIINe OakTeprn. 3HAUCHUE XEMOCHHTE3a JIJIsl )KU3HU
Ha 3emIe.

DOHepreTuyecknii OoOMEH B KIeTke. PaciernieHue BeIIecTB, BBIACICHHE |
aKKyMYJIMPOBaHHWE SHEPrHMM B KIETKE. OJTalbl YHEpreTudeckoro oodOmeHa. [nmkonums.
bpoxenne u ero Buabl. KuciopogHoe OKHCICHHE, WIM KJIECTOYHOE JIbIXaHUE.
OxucnutenbHoe ¢pochopunupoBanre. DPPEKTUBHOCTH IHEPreTUUECKOI0 0OMEHA.

Peakiuu mMatpuunoro cuntesa. ['enetnueckas uapopmanus u JJHK. Peanuzamms
reHeTuueckod wuHopmanuu B KJIeTKe. [eHeTWyecKMd KO M €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — O6uocunte3 Oenka. DTambl
Tpancisauuu. KogupoBanue aMuHOKUCIOT. Pons pubocoM B OnocuHTe3e Oemka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropus oTkpeitus BupycoB (. W.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIA BUPYcOB. bakrtepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIE BHUpycamMu. Bupyc
ummyHoaeduiura yenoBeka (BUY) — Bo3oyaurens CIIN/la. O6paTHas TpaHCKPHUIIIHUA,
peBepTasza u uHTerpasa. [lpodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbiios, 1. 1. UBanoBckuii, K. A. Tumupsizes.

Tabmumet u  cxembl: «Tumbl nutanus», «Metabonuszm», «MHUTOXOHIPUSY,
«OHepreTudeckuii  oomen», «Xioportacty, «®Potocunres», «Ctpoenue JHK»,
«Ctpoenne u (QyHKUMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHYecKHil Koy,
«Bupyce», «bakrepuodarn», «Crtpoenue wu xku3HeHHBbIM 1wkn Bupyca CIIN/a,
Oakrepuodara», «Permmukarus JTHK.

O6opynoBanue: Moaenu-anmumkanuu «Yasoenne JIHK wu  Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIETKN», MOJeNb CTPYKTyphl JTHK.

Tema S. PazMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTounslit ukd, Wi KU3HEHHBIA UK KieTku. MaTepdasza u mutos. [Ipomecchl,
nporekaromue B wuHTEephaze. Permnmukanus — peaknust marpuyHoro cunrte3a JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIA HAOOp — KapuOTHUN. JIUIUIOUIHBIN U TarioOuIHbII



XpOMOCOMHBIE HaOOphl. XpomaTuabl. LluTomornueckue OCHOBBI PA3MHOXKEHHS U
WHJMBUIYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu mutosa. [Iporeccsl, mpoucxoasine Ha pa3HbIX
CTaausIX MUTO3a. brnomornueckuii CMBICII MHUTO3a.

[IporpamMmmupyemast ruGesb KIETKH — aromnTo3.

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecmoyioe W TmosioBoe. Buasl Oecronoro
pa3MHOXEHHS:  JIEJIEHHE  HaJABOE, IOYKOBAaHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUEe. VICKycCTBEHHOE KJIOHHPOBAHHUE
OpPraHu3MOB, €r0 3HAYCHHE IS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHUS OT OECIOIOTO.

Meiio3. Cragum Meiosa. IIponeccsl, npoucxopsmue Ha CTagusx MeHosa.
[ToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buosiornueckuii CMbICT W 3HAYEHUE
Meiio3a.

l'ameTorene3 — mporecc oOpa3oBaHMS TMOJOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBbIE
KeJe3bl: CEMCHHUKU U SIMYHUKUA. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIETOK — raMeT
(cmepmato3oua, SHIEKIETKA) — cliepMaToreHe3 W oBOTreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepmaTo3onioB. OmnoaorBopenue. [laprenorenes.

NuauBunyansHOE pa3BUTHE (oHTOTEHE3). OMOpHoHaIBHOE pa3BUTHE
(amOpuorenes). Jtanbl SMOPHOHAIBHOTO Pa3BUTUS Yy TI03BOHOYHBIX JKUBOTHBIX:
npoOyieHne, TacTpyssiuus, opraHoreHe3. I[locToMOpuoHaNIBHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHS: MPsAMOE, HempsAMoe (TUYnHOYHOE). BriusHue cpenpl Ha
pa3BUTHE OPTraHU3MOB, (HaKTOPHI, CHOCOOHBIC BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pacreHuid. OHTOreHe3 IBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHH,
CTaJIMU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmumpr u  cxembl: «®DOpMBI  pPa3sMHOKEHHS  OpraHU3MOB»,  «JIBOlHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHHE pPACTEHUID,
«Jlenmenue knetku Gaktepuii», «CTpOCHHE MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD»,
«Knerounsii nukny, «Pemmmkamus JJHK», «Murtosy, «Meito3y», «IIpsmoe u Henpsmoe
pazButue», «l'amMeToreHes y MIJIEKONMUTAIONIUX U 4eynoBekay, «OCHOBHBIC CTaJaUM
OHTOTCHE3a».

O6GopynoBaHue: MHKPOCKOII, MUKpPOIIpEnapaThl «CniepmaTo3ou bl
MJIEKOTIUTaroIIeroy, «Simeknerka MiekonuTawmero», «KapuoknHes B KIeTKax
KOpelllKa JIyKay, MarHuTHas Mojejb-anmmukanus «Jlenenue wierkw», moxaenb JIHK,
Mo7eNIb MeTaa3HOW XPOMOCOMBL.

JlabopaTopHble 1 mMpakTH4ecKHe padoThbl:

JlaGopaTopras pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHUHMKa KOpelika
JIyKa Ha TOTOBBIX MUKpOIIpEeraparaxy.

JlaGopaTopras pabota Ne 4. «V3ydeHHe CTpOEHHUS IMOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpEenapaTax».

Tema 6. HacsieACTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHetuku. VMctopus pa3BUTHS TeHETHUKH. Ponb muTONIOTMU U
SMOpPHUOJIOTHH B CTAHOBJICHUHM T'€HETUKHU. Bkiag poccuilckux U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TEeHETHKU (TUOPUAOIOTHUECKUN, UTOr€HETUYECKUIA,
MOJICKYJISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETUYECKHE TMOHATUS. | eHeThueckas
CHMBOJIMKA, UCIIOJIb3YEMasi B CXEMaX CKPEIIMBAaHMI.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI MPHU3HAKOB, ycTaHoBieHHble [. MeHnenem.
MonoruOpuaHoe CKpellrBaHue. 3aKOH €IMHO00pa3usi TMOPUIOB MEPBOTO IMOKOJICHUS.
[IpaBuno momuHHMpoBaHUs. 3aKOH PacUICIUICHUS MPU3HAKOB. | 'MMOTE3a YMCTOTHI FaMeET.
[TonHOE M HEMOJIHOE TOMHUHUPOBAHHUE.

JurubpuaHoe CKpelrBaHue. 3aKOH HE3aBHCHUMOIO HACTEOBaHUS MPU3HAKOB.
[lutoreHeTnyecknue  OCHOBBI  AUTHOPUIHOTO  CKPEIIMBAHUA.  AHaIU3UPYOIIEe
ckpemBanue. Mcnosib30BaHUE AHAIM3HUPYIOMIETO CKPELIMBAHUS ISl  ONpPEACIICHUS
TeHOTHUIIa OCOOH.

CuenneHHoe HaciieqoBaHue Mpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HaclieIoBaHUIO TeHOB. HapyllleHue cuenyieHus reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoOMOCOMHasi TEOpUs HACIEACTBEHHOCTHU. | '€ HEeTUUECKHNE KAPTHI.

l'enernka mnosia. XpoMOCOMHOE oOmNpeAesieHrue Mmojia. AyTOCOMBbI M TOJIOBBIE
XpoMocoMBbI. ['oMorameTHbie U TeTeporaMeTHbie opranu3Mbl. HacnenoBanue npu3HaKkos,
CLETUICHHBIX C MOJIOM.

N3meHunBoCTh. BHbl N13MEHUMBOCTH: HEHACIEACTBEHHAs U HAcleACTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHOW HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAIIMOHHON
U3MEHUYMBOCTH. BapuanMoHHBIA psii W BapualuMoHHas KpuBasg. Hopma peakiuu
npu3Haka. KonudyecTBeHHbIE U KaUECTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOJIM(UKAITMOHHON N3MEHYUBOCTH.

HacnencrtBenHnas, WM  TEeHOTHNHMYECKas, W3MEHYUBOCTh. KomOuHaTHBHAS
U3MEHYUBOCTh. Mei03 U MOJIOBOW MpoliecC — OCHOBAa KOMOWHATUBHON M3MEHYHBOCTH.
MyrtaunonHas wu3MeHUMBOCTh. Kilaccudukaruss MyTtanuii: TEeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ TOpUYMHBI MyTanumid. MyTarennble  (akTophel.  3aKOH
TOMOJIOTUYECKUX PANIOB B HaciencTBeHHOM n3MenunBoctu H. V. BaBumnoga.

BuesinepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/IbI T€HETUKHU YEJIOBEKA:
TeHEAIOTUYECKUN, ONM3HEIOBBINA, IUTOTCHETUYECKUN, OMOXUMUYECKUN, MOJIEKYIISIPHO-
TE€HETUYECKUM. CoBpeMeHHOE olnpeeneHne reHOTHIA: MOJIHOTEHOMHOE
CEeKBEHHPOBAHUE, TEHOTUIIMPOBAHHE, B TOM uucie c nomouipio [II[P-ananuza.
Hacnencrennbie 3a001eBaHus 4eOBEKa: TeHHbIE 00JIe3HU, O0JIE3HH ¢ HACIIEICTBEHHON
MIPEIPacIoI0KEHHOCTBIO, XpOMOCOMHBIE Oosie3Hn. ComaTHYecKre ¥ TeHepaTHBHBIC
myTanuu. CTBOJIOBBIE KJIETKU. [IpWHIUIBI 3M0pOBOTO 00pas3a >KU3HM, AMATHOCTHKH,
npopUIaKTUKKM W JICUEHUST TIeHETHYeCKuX  Ooyie3He. MenuKo-reHeTHUecKoe
KOHCYJIbTUpPOBaHUE. 3HAUCHHE MEIMWIUHCKON N'eHETUKU B MPEJOTBPALICHUU U JICUCHUU
TeHETHUYECKUX 3a00JIEBaHUI YEIIOBEKA.

JemMoHcTpanMu:



[loptpers: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUAHOE CKpELIMBAHUE U €0 LMTOreHEeTUYecKas
OCHOBa», «3aKOH pAcCIICTUICHUS U €ro LUTOTCHETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramet», «JluruOpugHoe ckpemuBanue», «lluTonornyeckne OCHOBBI JUTHOPUIHOTO
CKpeIIMBaHUD», «Meno3y, «B3auMoielicTBHE aJUTIENbHBIX T€HOBY, «I €eHETUYECKUE KapThl
pacTeHul, JKMBOTHBIX W  4YeJOBeKa», «l'eHeTMka 1moja», «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CLEIUIEHHOTO C MOJIOM», «KapuoTHuIibl 4eloBeKa M KMBOTHBIX», «Busl
W3MEHYMBOCTHY», «MoaudukanmonHas uW3MEeHUUBOCThHY, «HacnemoBanue pesyc-
(dakTopay, «I'eHeTuka rpynm KpoBu», «MyTallMOHHAsI K3BMEHUUBOCThHY.

O6GopyaoBanue:  Mojenu-ammuIuKanuu  «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemmuBanuey, «Ilepekpéct xpomocom,
MHUKpPOCKON M MuKponpemnapaT «J/lpozodpuna» (Hopma, myTtauuu (opmbl KpbUIEB U
OKpacku Tena), repoapuii «I opox moCeBHOI.

JlaGopaTopHble H IPaKTHYeCKHE PAdOTHI:

JlaGopaTopnas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKpPEIMBaHUs y AP030(UITbI HAa TOTOBBIX MUKpOTIpEnapaTaxy.

JlaGopatopnast pabora Ne 6. «M3yueHune MOAMQPUKAIMOHHOW H3MEHYHBOCTH,
MOCTPOEHHUE BAPUALIMOHHOTO PAJIa U BAPUALIMOHHON KPUBOW».

Jlabopatopnast pabora Ne 7. «AHanu3z MyTanuil y Apo30QuIbI Ha TOTOBBIX
MUKpoIIpenaparax.

[Ipaktuyeckas padota Ne 2. «CocTaBieHe U aHAIU3 POAOCIOBHBIX UYEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI O0MOTEXHOJIOT M H.

Ceneknus Kak HayKa M MPOLECC. 3apOKICHUE CENEKINUA U JOMECTUKALUSA. YUEeHue
H. . BaBuioBa o meHTpax MPOMUCXOKICHUS M MHOr0o00pasus KyJIbTYpPHBIX PAaCTEHHUHU.
L{eHTpbI IPONCXO0XKIEHUS TOMAIIHUX XKUBOTHBIX. COpT, MOpOJa, ITAMM.

CoBpeMeHHBIE METOJIbI CeJeKIMU. MaccoBblii W WHAMBUAYAIbHBIA OTOOPHI B
CEJeKUMH pacTeHW U KUBOTHbIX. OIlEHKa JKCcTepbepa. bIM3KOpPOACTBEHHOE
ckpemuBanue — MHOpuAUHT. Yucras nunus. CkpelnuBaHue YUCTBIX JUHUMA. [eTeposuc,
win tulpunHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTopuauHr. OtmanéHHas
rubpuauszamus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 M MOJyYeHHUE IOJHILIONIOB.
JIOCTH>KEHUS CEEKIIMH PACTeHH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib TPOU3BOACTBA. | '€HHAsI MHKEHEPUs. DTallbl CO3/IaHUs
pekomOunantHort JIHK wu Tpancrennsix opranm3moB. Kierounass uHXeHepUs.
Kiierounsie kynabTypbl. MUKPOKIOHAJbHOE pa3MHOXKEHHE pacTeHui. KioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB. OJKOJOTUYECKHE U
studeckue nmpobdaemel. MO — reHeTrueckn MOAU(PUITMIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. 1. Basunos, U. B. Muuypums, I'. /I. Kapneuenko, M. ®@. 11BanHoB.

Tabmuie! 1 cxembl: kKapta «L{eHTpBI MPOUCXOXKIEHUSI U MHOTOOOPa3usi KyJIbTYPHBIX
pactenuit», «llopoapl AoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTEHHID»,
«Otnanéunas rubpuansanus», «Padorel akanemuka M. @. MBanoBay, «llomurmionams,
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«OObekThl  OuoTexHonorun»,  «KiaeTouHble  KyJabTypbl M KJIOHHUPOBAHHUEY,
«KoHcTpyrpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKA IUIOJOB M KOPHEIJIONOB TUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKoX031iCTBEHHBIE PACTEHUSY.

JlabopaTopHble H IpaKTHYeCKHE PAdOThI:

Okckypeuss « OCHOBHBIE METOJbI U JIOCTHKEHUS CEJEKIUU PACTEHHM M KUBOTHBIX
(Ha CEeNeKUMOHHYIO CTaHIMIO, TUIEMEHHYIO0 (epMy, COPTOUCHBITATEIbHBIA y4YacTOK, B
TEIUIMYHOE X0341CTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA UITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBonIOIMOHHAsSE OMOJIOTHS.

[Ipennochlnku BO3SHUKHOBEHUS SBOJIFOIIMOHHOW TEOPHHU. DBOJOLMOHHAS TEOPHUS U
e€ MmecTto B Owonoruu. BrusHHE SBOJIONMOHHON TEOPUU HA pa3BUTHE OUOJIOTUU U
JIPYTUX HAYK.

CBugeTenbCTBa  ABOJIOLMH. [TaneoHTONMOTHYECKHE: MOCJIEI0BATEIILHOCTh
MOSIBIICHWS] BHUJIOB B  MAJCOHTOJOTHYECKOW  JICTOMHUCH, TEpPeXOJHbIe  (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Giaop MaTepPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOJICTBA U  pa3iuuus OSMOpPHOHOB pa3HBIX BHUJOB
NO03BOHOYHBIX.  CpaBHUTENbHO-AHATOMUYECKUE:  T'OMOJIOTUYHBIE,  AHAJIOTMYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE:  CXOACTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTell Yy Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. [lapBuHa. [Ipeanocsuik BOZBHUKHOBEHHUS JapBUHU3MA.
JIBUKyllMe CUJIbl SBOJIONUU BHUAOB 1O JlapBuHY (M30BITOYHOE pa3sMHOXKEHUE IpHU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeIeIEHHAsT U3BMEHYUBOCTh, O0OpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetndeckas Teopus Bosonun (CTD) u e€ 0CHOBHBIC MOJI0KECHHS.

MukposBomtouus. [lonmynsnuus kak e1uHHIA BUAA U IBOJIIOLUU.

JBuxyiue cuibl (pakTopbl) SBOTIOIUU BUIOB B Ipupoie. MyTalMOHHBIN Mpoiiecce
¥ KOMOWHATHUBHAS U3MEHYMBOCTH. [lonmynsinoHHble BOJMHBI U peiid renoB. M3omsaus u
MUTpaIusl.

EcrectBennniii  oTOOp — HampaBiasomuid  (akTop  IBOMOIUMHA.  DopMBI
€CTECTBEHHOT'O O0TOOpA.

[Ipucnoco6MeHHOCTh  OPTaHM3MOB  KaK  pe3ylbTaT  dABOMIONUHU.  [Ipumepsl
MPUCTIOCOONIEHUH Yy OpraHu3MoB. ApoMop(O3bl U UANOATATITAIIHH.

Bun u BugooOpazoBanue. Kpurepun Buga. OcHOBHBIC (OpPMBI BUI000pa30BaHHUS:
reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonust.  @OpMBI  ABOJIOLIUHU: bunernueckas, - TUBEPTrEeHTHAas,
KOHBEPIeHTHas, napauienbHas. HeoOpaTuMocCTh 3BOJIOINN.

[IpoucxoxaeHue OT HeCNEeUHAIU3UPOBAHHBIX mpenkoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS padalus.
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JemMoHcTpanMu:

[Toptpertsl: K. JIunnei, XK. b. Jlamapk, Y. Japsusn, B. O. KoBanesckuii, K. M. bap,
3. I'exkensb, . Mromnep, A. H. Cesepiios.

Tabmunel 1 cxemsl: «Pa3Butne opraHnyeckoro mupa Ha 3emiie», «3apobllIn
MMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxcy», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHbIlt 0TOOP», «MHOrooOpasue copToB pacTeHuit», «MHorooOpasue mopoj
KUBOTHBIX», «llomymsmun», «MyTalmoHHass HW3MEHYUBOCTBY, «ApoMop(do3bD»,
«Mmunoanantanun», «OO0mas nerenepanus», «Bmwkymme cuiasl 3Bostonuny, «Kapra-
cxema wMapmpyta nytemectBus Y. JlapBuna», «boprba 3a cylIecTBOBaHHUEY,
«IIpurcnoco6IeHHOCTh OpTaHU3MOBY, «I"eorpaduueckoe BHJ1000pa3oOBaHUE,
«DKOJIOrHuecKoe BUJ000pa30BaHHE».

OO6opyaoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH, HAOOp
MJI0JIOB U CeMsiH, KoJuieKiusi «[IpuMephl 3alIUTHBIX MPUCTIOCOOJICHUM y YKUBOTHBIX),
Mozenb «OCHOBHBIE HampaBlIEHUs H3BOJIOLMK», O0OBEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX).

buoreorpaduueckas xapra mMupa, Komuiekius «@opMbl COXPAaHHOCTH HUCKOMAEMBIX
KUBOTHBIX M pacTeHWi», Mojenb anmumkanus «llepekpéct Xxpomocom», BIaXKHBIC
npenapatel  «Pa3BuTHe  HacekoMoro», «Pa3BuTue  JISATYIIKW», MHKpOIpernapar
«JIpo3odunay» (Hopma, MyTaruu (pOpMbI KPbIIbEB U OKPACKHU TeJa).

JlaGopaTopHble U IPaKTUHYeCKHE PAdOTHI:

Jlabopatopuast paGora Ne 1. «CpaBHeHHE BHIOB IO MOPQPOIOTUYECKOMY
KPUTEPHUIO».

Jlaboparopnast pa6ora Ne 2. «Omnucanue mpuUCIIOCOOJIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE M pa3BUTHE KU3HU HA 3eMmJie.

JloHayuyHble TIPEACTAaBICHUS O 3apOXACHUM KU3HU. HayuHble TUIOTE3bl
BO3HUKHOBEHHUSI JKM3HH Ha 3emiie: aOuoreHe3 M MaHcrepMmus. XUMHYecKasl 3BOJIOLHS.
AOGHOTeHHBIN CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE
MOJITBEPK/ICHUE XUMUYECKOU 3BoJfolnU. HavanbHble STanbl OHOJIOTrHYECKON SBOITIOIUH.
['umoreza PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
npotokyieTku. [lepBbie KIIeTKU U UX 3BOIOIUSA. PDOPMUPOBAHME OCHOBHBIX T'PYTII KUBBIX
OpraHU3MOB.

Pasutne xu3zHu Ha 3emie mo spaM M nepuomam. Karapxeil. Apxelickas u
nporepo3soiickas 3pbl. [lameosolickas 3pa U e€ mepuojbl: KeMOPUHUCKUN, OPJOBUKCKUM,
CWIYPUMCKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so0300cKast 3pa U €€ NEepUOIbl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

Kalino3oiickas apa u €€ nepuo/ipl: MajJeoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapakTepucThka KJIMMara M TeoJIOTHYecKux ImpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMH PACTUTEIHHOTO U KUBOTHOTO MUpa. ApoMOp(O3bl Y PACTCHUN U KUBOTHBIX.
[TosiBieHue, pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHMueckoro MwHpa Kak OTpaxkeHue H3Bomonuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.
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OBomronusl 4enoBeka. AHTpPOMNOJOrusl Kak Hayka. Pa3BuTue mnpencraBieHUM o
MIPOUCXOXKICHUM 4eIoBeKa. MeToapl n3yueHus aHTpororene3a. CXoAcTBa U pa3ivyus
YeJIOBEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIO)KEHHUE YEIIOBEKA.

JBumxymue cuibl (pakTopsl) aHTpororenesa. HacnencTBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIM 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJIEHUE OPYIUN Tpyna,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJAMM W BETBU HBOJIIOLMM YEJOBEKa: aBCTPAJIONUTEKH, YenoBek
yMenslid, YenoBek npsamMoxomamuid, YenoBek HeaHACPTANbCKUM, UenoBeK pa3yMHBIN.
Haxonky wnckomaeMbIX OCTaTKOB, BpPEMsl CYLIECTBOBaHHS, 00JIaCTh pacHpOCTpaHEHMs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpONEOUAHAs (eBpa3uiickas),
HEerpo-aBCcTpajonjiHasl (3KBAaTOpHUalbHAs), MOHIOJOMJHAS (a3MAaTCKO-aMEpHKaHCKas).
YepThl MOpUCIIOCOONIEHHOCTH MpPEACTABUTENEH 4YEIOBEYECKUX pPac K  YCIOBHIM
cyuectBoBanus. EquHcTBo yenoBeyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, U. lapBus.

Tabmuupl u  cxembl: «Bo3nukHoBeHune CoJIHEYHOM cHCTEMBD», «Pa3Burtne
OpPraHUYECcKOro MHUPay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuornyeckass kietka», «CoBpeMeHHass CHUCTeMa OpraHu4eckoro MUpay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHHs YeJOBEKa U 4eJOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJTIEOHTOJIOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKaAY,
«/lpeBneimme moam», «JpeBHue mromm», «llepBbie  COBpEeMEHHbBIE  JIIOINY,
«YenoBeveckue pacoh».

O6opynoBanue: Myispku «IIpoucxoxaenue udenoBeka» (OIOCTBI aBCTpaIONUTEKA,
NUTEKaHTPOIla, HeaHAepTallblla, KPOMAHbOHIIA), CICTNKU WM M300paKeHHUs] KaMEHHBIX
Opyauii ~ TEpBOOBITHOTO  4YeloBeka  (KaMHU-YOIIEphl,  pyOuia, ckpeOia),
TeOXpOHOJIOTUYECKas Tabnuua, KoJuleKius «DopMbl COXPaHHOCTH  HCKOIMAEeMBbIX
KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U IPaKTUHYeCKHE PAOOTHI:

[Ipaktuyeckass pabora Ne 1. «l3ydeHune HUCKOMAEMBIX OCTATKOB pAaCTEHUH W
KUBOTHBIX B KOJUICKIUSX).

DKCKypcusi «DBOJIOLHUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIA KpaeBeaUeCKU My3ei).

Tema 3. Opranusmbl 1 OKpYKa0OIas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJauyd W paslieibl SKOJIOTruu. MeToapl SKOJOTHMYECKUX
UCCIIEI0BaHUM. DKOJOTNYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOuTaHUS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3JyIIHAs, I[TOYBEHHAs,
BHYTPUOPTraHU3MEHHAas.

Oxonorudyeckue  (daktopel.  Kiaccudukamuss — skonormdecknx — GaxTopoB:
abuoTuveckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[elicTBHE SKOJIOTHYecKUX (haKTOpOB HA
OpraHU3MBbL.
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AbGuotnueckue (akToOpbl: CBET, TEMIEpAaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucniocobnenust opraHu3MoB K JIEHCTBUIO abuoTHUecKuX (akTopoB. buonormueckue
PUTMBL.

buotnueckue dakropsl. Buasl OMOTHYECKUX B3aMMOJICUCTBUI: KOHKYPEHIIHS,
XMIIHAYECTBO, cuMOMo3 u ero ¢opmel. [lapasutusm, Koomepauus, MyTyallu3M,
KOMMEHCanu3M  (KBapTUPAHCTBO, HAXJEOHMYECTBO). AMeEHcanu3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKUX B3aMMOJECMCTBUN M CYyIIECTBOBAaHHS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU NOMysiui. OCHOBHBIE MMOKA3aTeNN MOMYJISIUU:
YHUCJIEHHOCTb, MJIOTHOCTh, POXAA€MOCTh, CMEPTHOCTh, MPUPOCT, MUTrpauud. JuHamuka
YUCJIEHHOCTH MOMYJIALNU U €€ PeryJsius.

JdemoncTpanum:

[Hoptpetsi: A. I'ym60abar, K. @. Pynbe, 3. ['ekkensb.

Tabmuubpt u cxembl: kapta «lIpupomnbie 30HBI 3emmmn», «Cpeapl oOUTaHMS
oprauu3moBy,  «®oronepuoausm»,  «llomynsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCIIEHHOCTH MOMYJIAIMHA UHPY30pUu-Tyhenbkny, «[IuieBbie nenm».

JlaGopaTopHble U IPaKTHYeCKHE PAdOTHI:

JlaGopatopnas pa6ota Ne 3. «Mopdomoruueckue 0COOCHHOCTH PACTCHHHN u3
pa3HbIX MECT OOUTAHUS.

JlaGopatopHast pabdora Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padota Ne 2. «lloacu€r mIOTHOCTH MOMYNSALMHA pa3HBIX BUJOB

pacTeHUN».
Tema 4. Coo011€CcTBA M IKOJIOTHYECKNE CHCTEMBI.
CooOmiecTBO opranusmMoB — OwuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

IpOCTpaHCTBEHHAs!, Tpouueckas (nuieBas). Buasl-nomunantsl. CBsi3u B OMOLIEHO3E.

Okonoruyeckue cucreMbl  (dkocuctembl). [lomsitue 00 dKocuctemMe U
ouoreorieHo3e.  DyHKIMOHAIBHBIE  KOMIIOHEHTBI ~ 3KOCHCTEMBI:  IPOJYIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIECTB M TMOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (mumieBsie) ypoBHH 3KocucTeMbl. [lumessie nenu u cetn. OCHOBHBIE
MOKa3aTeau HKOCHUCTeMBbl: Oumomacca, NPOAYKIHS. OIKOJOTHYECKHE MUPAMHIIBL:
MPOAYKIMM, YHCIEHHOCTH, OuomMacchl. (CBOWCTBa JKOCHCTEM: YCTOMYHMBOCTb,
camoperyJsius, passutue. Cykieccus.

[Tpupoanbie SKOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO WIIH
IIUPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOT€HHbBIC 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOOIKOCHCTEMBI.
buonorudeckoe u X03sIiICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpasue kak Qaktop ycroiumBocTH  dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HO0Opasus Ha 3emiie.

Yuenne B. W. Bepnanckoro o Owmocdhepe. I'panuibl, cocTtaB W CTPYKTypa
o6uocdepsl. XKupoe BemectBo u ero pynkmun. OcodeHHocTH 6nocdepsl Kak riodambHOM
IKOCUCTEeMBI. J[MHaMIueckoe paBHOBECHE M 0OpaTHas CBsi3b B Onocdepe.
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KpyroBopoTsl BemiecTB ¥ OHOT€OXMMHUYECKHE LHKIBI JJIEMEHTOB (yriiepoja,
azota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emin. AHTPONOTeHHBbIE M3MEHEHHS B Oumocdepe.
['nmo6anbHbIEe SKOTOTHYECKUE TPOOIEMBI.

CocyuiecTBoBaHUE MpUPOAbl U yenoBeuecTBa. CoxpaHeHue OHMOpazHOOOpa3us Kak
OCHOBa ycTOMYMBOCTH Ouochepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS MPUPOTHBIMHU
pecypcamMu U UX ucroiib3oBanue. JlocTimkenns: OMOJIOTHN U OXpaHa MPUPOJIBIL.

JdemoHcTpanum:

[Toptpersrl: A. [Ix. Tencin, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuupt u cxembl: «[lumeBsie nenw», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpupoansie coobmecTBay, «llenu nutanus», «Ikogoruueckas nupamuaay, «buocdepa
U YeJOBeK», «IKOCHCTEMa MIUPOKOIMCTBEHHOTO Jieca», « DKOCUCTEMa XBOMHOIO JiEcay,
«buoneHo3 Bogoémayn, «ArporeHos», «lIpuMepHble aHTPONOTEHHbIE BO3JACHCTBUSA Ha
npupoy», «BakHeIre UICTOUHUKY 3arpsi3HEHUsT BO3/AyXa M TPYHTOBBIX Bo/», «[louBa
— BaxHeHWmas cocraBisomas  ouocdepb», «DakTOpel  AETpajgaliid  TOYBY,
«ITapuukoBbIil 3p ek, «DakTophl pagoaKTUBHOTO 3arpsa3HeHus ouocdepbi», «Oomas
CTpykTypa Ouocdeps», «Pacnpoctpanenue xu3sHu B Ouocdepe», «O30HOBBIA 3KpaH
o6uocheps», «Kpyrosoport yriaepoaa B Ouocdepe», «KpyroBopot a3ora B mpupoae».

O6GopynoBanue: Mojaenb-ammuivkanus «Tunudyasle  OMOLIEHO3BD», repoapwuii
«PacturenpHble cooliiecTBa», KoJulekiun «buonenos», «Bpeaurenn BaxkHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJBTYp», repOapuul M KOJUIEKIIMM PACTEHUN M JKUBOTHBIX,
NpUHAAJIeKAIME K Pa3HbIM JKOJIOTMYECKUM TIpYyIIaM OJHOro Buaa, KpacHas kHura
Poccutiickoit denepanun, n300paxeHus OXpaHsIeMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUSA

Cornacno ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOydJaromuMucs  MporpaMM  CpeAHEeTo  olmiero  oOpa3oBaHHS:  JIMYHOCTHBIM,
METanpeAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType NHMYHOCTHBIX pe3yabTaTOB OCBOCHHA Tpeamera «buomorns»
BBIJICTICHBl  CIICAYIONINE COCTABIISIONIME: OCO3HAHWE OOYYArOIIUMHUCS POCCHUICKON
TPaXIAHCKOW HIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOSTEIHHOCTH H
CaMOOTIPE/ICTICHUIO, HAIMYNE MOTHBAIMM K OOYYCHHIO OMOJIOTHH, IEICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHWH JMYHOCTH HA OCHOBE KIFOUEBHIX IIEHHOCTEH W
UCTOPUUYECKUX TPAJAUIIUHN Pa3BUTHS OMOJIOTHUECKOTO 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH
00yYarommuxcsi pPyKOBOJCTBOBATHCSI B CBOCU JCSITETBHOCTH IICHHOCTHO-CMBICIIOBBIMH
yCTaHOBKAaMH, TMPHUCYIIMMU CHCTEME OHOJOTMYECKOro 0Opa3oBaHWs, HAJTUYHC
HKOJIOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIETH W CTPOUTH >KU3HEHHBIC
TUTaHBI.

JImgyHOCTHBIE pe3yabTaThl OCBOCHUS Tpeamera «buomorus» mocTUraroTcst B
€IMHCTBE yUYEOHOHM M BOCITUTATEIHLHON JCSITETHHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH
POCCUMCKMMH  COLIMOKYJIbTYPHBIMH, HMCTOPUYECKHUMU M  JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMH, TPHUHIATHIMA B OOIIECTBE TMpaBUJIaMU M HOPMaMHU TIOBEJACHUS U
CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CAMOPA3BUTHUS, PA3BUTHUS
BHYTPEHHEW MO3ULUU JIMYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY U MPaBOIOPAJIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO, B3aUMHOIO YBaXEHUS, OEPEKHOTO OTHOLIECHUS
K KyJbTYpHOMY HAacCJEAUIO M TPaJuIMsM MHOTOHAllMOHAJIBHOrO Hapoja Poccuiickoii
Denepanuu, NpUpoJIe U OKPYKAIOIIEH cpejie.

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHUS yueOHOro mnpenmera «buomorus» TOMKHBI
oTpakaTb ~ TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYalOIIMXCS  PYKOBOJCTBOBATHCS
chOopMUpPOBaHHOW  BHYTPEHHEW TMO3MIMENW  JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMN, COOTBETCTBYIOMIMUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUIMCKOTO OOIIECTBa, paclIMpeHHe JKU3HEHHOT'O OIbITa M OIbITa
JESITEIIbHOCTH B TIPOIECCE pealu3allid OCHOBHBIX HAIPABJICHUA BOCIUTATEIbHON
JeSITEIbBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa;kIaHCKOro BOCIIMTAHMSI:

c(OpMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMU OOYYaIOUIErocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX NMpPaB U OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MESATETbHOCTU MPHU CO3JaHUM Y4eOHBIX
MPOEKTOB, PEIICHUH yYEOHBIX M MO3HABATEIbHBIX 337a4, BBHIIOJHEHUH OMOIOTHYECKHX
HKCIEPUMEHTOB;
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CIIOCOOHOCTBH OMPEACNATh COOCTBEHHYIO IMO3HIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHUE YYHUTHIBAaTh B CBOUX JICUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIIOACH C pa3sHBIMU YOEKICHUSIMHU, KYJIbTYpPHBIMU IIEHHOCTSIMU U
COIMATILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMNOIHEHUSI yUEOHBIX,
MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3aJ]1a4, YBOXKHUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPH 00CYKJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTMYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON IEATEILHOCTH;

2) IaTPHMOTHYECKOIr0 BOCIIUTAHMA:

c(hOpMUPOBAaHHOCTh POCCUUCKOM TPAKIAHCKOM HWJIEHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PomamHoi, ropmoctu 3a
CBOM Kpail, cBow PoawHy, CBOM S3BIK M KyJIbTYpy, MNpPOUUIOE W HACTOSAIIEE
MHOTI'OHAIIMOHAJIBHOTO Hapozaa Poccuu;

IIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0 W TaMSITHUKAM TPHUPO/IBI,
JTOCTIKEeHHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIOCOOHOCThH OIIEHHMBATh BKJIQJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE M PA3BHUTHE
OWoJIOTUM, TTOHMMAaHUs 3HAYEHUs OMOJOTMM B TO3HAHWU 3aKOHOB TPHUPObI, B KU3HH
YeJIOBEKa U COBPEMEHHOTO O0IIEeCTBA;

ujeiHas yOeXIEHHOCTb, TOTOBHOCTh K CHOyXeHuto u 3ammure OTeuyecTsa,
OTBETCTBEHHOCTH 3a €r0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYalldI0 W TPUHUMATh OCO3HAHHBIE PpELICHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJ]a B TOCTPOCHHUE YCTOMYUBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS IIEHHOCTEH CEMENHOUN XMU3HU B COOTBETCTBUM C TPAIULIUSIMHU
HaponoB Poccuy;

4) 3¢TeTHYECKOTr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpYy, BKIIOYAas JCTETHKY ObITa, HAYyYHOTO H
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHNE SMOLMOHAIBHOTO BO3/ICUCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KQUE€CTBA TBOPUECKOM JINUHOCTH;

5) ¢usuveckoro BocnuTaHWs, (OpPMHUPOBAHUS KYJbTYPbl 310POBbS U
3MOIMOHAJIBHOI0 0JIATOMOJIYYH:

NMOHUMAaHHWE W peasn3alis 3JI0POBOro M 0€30MacHOro oOpasza >KM3HU (310pOBOE
MUTaHUE, COONIOJICHNE TUTMEHUYECKUX TPABUI U HOPM, COAIIAaHCUPOBAHHBIA PEKUM
3aHATHIA W OTAbIXA, PEryiisipHas ¢uznyeckas aKTHBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO
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U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXUYECKOMY
310POBBIO;

MMOHMMAaHHE 1IEHHOCTH MPaBWI WHJMBUAYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIIHNX 3I0POBBIO U KU3HU JIIOCH;

OCO3HaHUE TIOCIEJICTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (yMOTpeOIeHUs
aJIKOTO0JIs1, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCOZHAHHE IIEHHOCTH MacTEPCTBA, TPYA0TI00HE;

FOTOBHOCTh K AKTUBHOW [IEATEJIBHOCTH TEXHOJIOTHMYECKOM UM COLUUAIBHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh WHHUIMUPOBATH, IIJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJTHATH TaKy0 JACSITEIHHOCTD;

WHTEpEC K pa3IuuHbIM cdepam npodecCUOHATBLHON NeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu W peaau3oBBIBAThH COOCTBEHHBIE
KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOpPa30BAHUIO HA MPOTSHKCHUH
BCEH KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHUS

9KOJIOTUYECKH I€JIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOYHUKY >KH3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIIEHUE  YPOBHSA  OKOJIOTMYECKOM  KYJbTYpbl: NIpUOOpEeTEeHHuEe  OmbITa
IUIAHUPOBAHUSI MOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBHUI Ul OKPY’KaroIIeu
cpenbl;

OCO3HaHHUE INI00ATLHOTO XapaKkTepa KOJOTUYECKUX TPOOJIeM U MyTeH UX peleHus;

CIIOCOOHOCThH HCIIOJIB30BaTh NMPHUOOpETaeMble MPU U3YYEHHH OWOJIOTUM 3HAHUS U
YMEHHS MPU PELICHUU TpoOJieM, CBA3aHHBIX C PAIMOHAJIBHBIM MPHUPOAOINOIE30BAHHEM
(coburoieHue mpaBuJl MOBEICHUS B PUPOJIE, HAMIPABICHHBIX HA COXpaHEHUE PAaBHOBECHS
B DKOCHCTEMax, OXpaHy BHUJIOB, SKOCUCTEM, OHOochepsl);

AKTUBHOE HEINpUATHE JACUCTBUM, MNPUHOCAIIMX BPEJ OKPYXAIOLIEH MNPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEONATONPUSTHBIE HKOJIOTMYECKUE TOCIEACTBUS
MpEeANPUHUMAEMBIX IEHCTBUIN U MPEAOTBPAILATh UX;

HaJIM4YKME PA3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOW KYIbTYpHI,
OMbITa JESITENIBHOCTH HKOJIOTUYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TO3HaBaTEIbHON, KOMMYHUKATHBHON U COLMAJIbHOM MpPAKTUKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKOMN ACSATEIBbHOCTH IKOJIOTMUECKON HAIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH U OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JMAaJore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJIHTYPHOM MHUPE;

COBEPIICHCTBOBAHHE SI3bIKOBOM M YMTATEIbCKOM KYJIbTYpbl Kak CpeICTBa
B3aMMOJICHCTBUS MEXY JIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHue crenuuku OUONOTHH KAk HAyKd, OCO3HaHUsA e€ ponu B
(GbOopMHUpPOBAaHUHU  PAIMOHATIBLHOTO HAYYHOTO  MBIIUICHHS, CO3aHUU  IEJIOCTHOTO
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MIpeICTaBIEHUs 00 OKPYKAIOLIEM MUPE KaK O €IMHCTBE MPUPOIbI, YETOBEKA U OOLIECTBA,
B TIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuu MpobJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOW LHMBWIN3ALMH:
o0ecriedeHHsi HOBOTO YPOBHS pPa3BUTHUS MEAWLIMHBI, CO3JaHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh PecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA,
MOMCKa NyTeH BBIXOJAa U3 TIJI00ANbHBIX HKOJOTMUECKUX MpolieM Hu oOecrnedyeHus
nepexoja K YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIIONb30BAHUIO MPUPOIHBIX
pecypcoB M (pOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUM B LIENSAX IMOBBIILICHUS
oOmiell KyJabTypbl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOW 4YacTHu
(GYyHKUIMOHAIIBHOM  TPaMOTHOCTH  oOydaromuxcsi, (GOpMUpPYEeMOH TpU  H3YYEHHH
Oonooruu;

MOHUMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JJI1 aHajiu3a U OObsSCHEHUs
SBJICHUNA OKPY’KAIOLIEro MUpa M MPOUCXOASIIMX B HEM M3MEHEHHWH, YMEHue JenaTb
00OCHOBAaHHbBIE 3aKIIOYEHHS] HAa OCHOBE HAy4HbIX ()aKTOB M HMEIOLIMXCS JaHHBIX C
LEeJIbI0 OJTyYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO UCTIOJIb30BATh OMOJIOTHYECKUE 3HAHUS JIJIS1 PEeIIeHUs
npo0seM B pealibHbIX )KU3HEHHBIX CUTYyalMsIX;

OCO3HaHHE LIEHHOCTHM HAy4YHOW J€ATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IE€ATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO,
K aKTUBHOMY IIOJYYEHMIO HOBBIX 3HAHMH IO OMOJIOTMU B COOTBETCTBHUHU C JKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATHBI

MeTanpeaMeTHbIE PE3yJIbTaThl OCBOSHUSA ydeOHOro mpeamera «buosorusy»
BKJIIOYAIOT:  3HAYMMbIe JUIS  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYAFOIIHUXCS
MEXIUCIUIINHAPHBIE  (MEXKIpPEIMETHbIC) OOIIECHAYYHbIC IOHATHS, OTpaKaroIIne
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa M CHCIU(GUKY METOJOB MO3HAHUS, HCIIOIb3yEMBIX
B ©CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SBICHUE, MPOIECC, CUCTEMa, HAyYHBIH
dbakT, TNPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBAaHHUE,
HaOJII0/ICHNE, U3MEpPEHHUE, SKCIICPUMEHT U JPYTHX), YHUBEpCAIbHBIC yUeOHBIC ACHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC), obecrieunBarone
dbopmupoBanue (QyHKIIMOHAIBHOW TPAaMOTHOCTH M COIHMAJIBHOM  KOMIICTCHIIUU
oOydJaroruxcs, CIIOCOOHOCTH 00ydJaromuxcs UCITOJIH30BATh OCBOCHHBIC
MEXIUCIUIIIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHWS W yHUBEpPCaJbHbIE y4eOHBIC
JICUCTBUS B ITIO3HABATEIILHOW U COLIMATIbLHOW MPAKTHUKE.

MeranpeaMeTHbIE  pe3yJabTaThl OCBOCHHS IPOTPAMMBlI  CPEIHEro  0OIIero
o0pa3oBaHUs JOKHBI OTPAKATh:

OBi1aieHNe YHUBEPCAJIBHBIMU YUYeOHBIMH NMO3HABATEIbHBIMH JIEHCTBUAMM:
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1) 6a30BbIe JIOTHYECKHE TCHCTBHS:

CaMOCTOSITENbHO (POPMYJUPOBATh U AKTYAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

WCII0JIb30BaTh IPU OCBOEHUU 3HAHUN MPHUEMBI JOTUUECKOTO MBILIUICHUS (aHAIN3a,
CHUHTE3a, CPaBHEHMSI, KJIacCU(UKAIIIHN, 0000IIEHNUS), PACKPBIBATH CMBICIT OMOJIOTHUECKUX
MOHATUHN (BBIAENSATh MX XapaKTEpHbIE NPU3HAKU, YCTAHABIMBATh CBS3H C JIPYTUMHU
MOHATHUAMHU);

OIpEAEIATh 1eJIN IEATEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUN UX JOCTUXKEHUS,
COOTHOCHUTb PE3YJIbTAThl IEATEIbHOCTH C TOCTABJIICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOrMUECKHUE MOHATHUS U1 00bSICHEHUS (PAKTOB U SIBJICHUI KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHUE pacCyX ACHUs (MHIYKTHUBHbIE, NE€AYKTUBHbIC, TIO aHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTHM M NIPOTUBOPEUYUSI B PACCMATPUBAEMBIX  SIBICHMSX,
(GbopMyIHpOBaTh BHIBO/BI U 3aKIIOUECHHUS;

OPUMEHSTh CXEMHO-MOJICJIbHbIE CpPEJCTBA JJIs MPEACTaBICHUS CYIIECTBEHHbIX
CBS3€il M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMUECKHUX OOBEKTaX, a TakXKe MPOTUBOpEUUit
Pa3HOTO poJa, BBISBIEHHBIX B Pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbIBaTh IUJIaH pEIIeHUS MpoOJeMbl C Y4Y4ETOM aHaiIM3a HUMEIOUIUXCS
MaTepHaJIbHbIX U HEMaTEepPHAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MTOCJIEICTBUI AESITENbHOCTH;

KOOPAVMHHUPOBATh U BBINOJHATH PabOTy B YCIOBHSX pPEalbHOr0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE IPU PEIICHNHN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbLCKHE AEHCTBHUS:

BJIQ/IETh HABBIKAMU y4eOHO-MCCIIEeNOBATENbCKOM M MPOEKTHOW JeATeNbHOCTH,
HaBbIKAaMU pa3pelieHus npodjaeM, CHOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB PELICHMS MPAKTHUYECKUX 3a/ay, NMPUMEHEHHUIO PA3IUYHBIX METOJ0B
MIO3HAHUS;

UCIIOJIb30BATh Pa3IMYHbIE BUJIbI AESATEILHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €T0
WHTEpIpEeTalu, Mpeodpa3oBaHnI0 U MPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE
MIPH CO3JIAaHUU YUEOHBIX U COLUATBHBIX TPOEKTOB;

dbopMUpOBaTh HAay4YHBIH THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHITUSIMUA U METOJIAMU;

CTaBUTh U  GOpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJaull B  00Opa30BaTENbHOMI
NESATEIbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJIITh IPUUUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJlU3UpOBAaTh 3a/1auy, BBIIBUTATh
TUNOTE3y €€ pelleHus, HaXOAUTh aApIYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKACHMM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEUICHMs 3a/ladd Pe3yJIbTaThl, KPUTUYECKU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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OCYIIECTBIIATH IEJICHANPABICHHBIN MOMCK MIEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS
B Mpo(heCCUOHANIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAaHUS B T[IO3HABATENPHYIO W TPAKTUYECKYI0 OO0IacTh
KHU3HENIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJCH, TIPEIaraTh OPUTHHAIBHBIE TTOIXO0/IbI M PEIICHUS, CTABUTH
poOIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

3) padora ¢ uHpopmanuei:

OpUEHTUPOBATHCS B PA3IUMYHBIX MCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOro
mocoOus, HAYYHO-TIONMYJISIPHON JTUTepaType, OMOIIOTHYECKUX CIIOBAPSX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHAIM3UPOBATh HH(OPMAITHIO PA3TUIHBIX
BUJIOB ¥ (OPM TPEACTABICHUS, KPUTUYCCKH OICHWBATh €€ JIOCTOBEPHOCTh H
HETIPOTHBOPEUNBOCTD;

(hopMyITHpPOBATH 3aMPOCHl ¥ MIPUMEHATH Pa3INYHbIE METOBI PH MOWCKE U 0TOOPE
Oonosornyeckoid HHGOpMAIHH, HEOOXOAUMOM TS BHITTOTHEHHSI YIeOHBIX 33124,

npuoOpeTaTh  OMBIT  KCIOJNB30BaHUA  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYpy aKTUBHOTO HWCIIOJIb30BaHUS PAa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBHYIO (OPMY TPEACTABICHHS OMOJIOTHYECKOM
nHdopmaiuu (Cxemsbl, rpaduKy, AMarpaMMbl, TAOJIUIIBI, PUCYHKH U PYTOE);

UCIOJIb30BaTh HAYYHBIN S3BIK B KaYECTBE CPEJCTBA MPH paboTe ¢ OMOJIOTUYECKO
uHbopMalvel: NPUMEHITh XUMUYECKHe, (PU3UYECKHEe M MaTeMaTHYEeCKHUE 3HAKU U
CUMBOJIBI, OpMYJIbI, a00peBUaTypy, HOMEHKIIATypy, UCIOIb30BaTh U MpeoOpa3oBbIBaTh
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

BJIa/IETh HaBBIKAMM PACIO3HABAHUS U 3aIIUTHl MHPOpPMAIUU, UHPOPMAIMOHHOU
0€30MMacCHOCTH JINYHOCTH.

OBiageHne yHUBEpPCAJbLHBIMH KOMMYHHKATUBHBIMU J1efiCTBUSIMMU:

1) odmmenue:

OCYHIIECTBIISITh KOMMYHHKAIIMU BO BceX cdepax KM3HU, aKTMBHO y4acTBOBAaTh B
JIMaNIoTe WM AUCKYCCHH IO CYIIECTBY OOCYKJIaeMOM TeMbl (YMEHHUE 3a7aBaTh BOMPOCHI,
BBICKa3bIBATh CY)KJIEHUSI OTHOCUTEIHHO BBIMIOJHEHUS MpeajaraeMoil 3ajaud, yUuThIBaTh
WHTEPECHI ¥ COIIACOBAHHOCTH MO3UIINM IPYTUX YYaCTHUKOB JIMAJIOTa WU JUCKYCCHH);

pacmo3HaBaTh  HeBepOaldbHBIE CpelcTBa  OOIIEHHWS, TMOHWMATh  3HAYCHHE
COLIMANIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUid, YMETh
CMSITYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMH crioco0aMu OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHHs JIPYTUX JIOJCH, MPOSBISTh YBAKHUTEIHHOE OTHOIIEHHWE K COOECEJHUKY U B
KOppeKkTHOH (hopme (popMyTUpOBaTH CBOU BO3PAKECHUS,

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHasl 1eTeJIbHOCThD:
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MIOHUMAaTh U UCIOJIb30BATh PEUMYILECTBA KOMAaHHOW U MHIMBUIyaJIbHON pabOThI
IIPU peUIeHUH OUOJIOrMYecKOr MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MTPUMEHEHUS
IpyNHoBBIX (OPM B3aUMOJEHCTBUS MIPH pPELICHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUH € yUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)JI0ro 4ieHa KOJUIEKTHBA;

MPUHUMATh 1IEJTM COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUA 1O €€ IOCTUKEHUIO: COCTABJISITh IJIaH ICUCTBHM, PaCIIPEACATh POJIU C YYETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHJIbl B OOIIMIi
PE3yNbTAaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb  HOBbIE IPOEKThI, OLEHUBAaTh MJEU C T[O3UIHMH  HOBH3HBI,
OpPUTHMHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISITh MMO3UTUBHOE CTPATErnYecKoe MOBEACHUE B PA3IMYHBIX CUTYyalHsX,
MPOSBJIATH TBOPUYECTBO U BOOOpaXkeHUE, ObITh MHUIIMATUBHBIM.

OBi1ajeHNe YHUBEPCAJbHBIMH PeryJIATHBHBIMH 1€CTBUAMM:

1) camoopraHu3zanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJISl BBIABICHUS MPOOJEM U MX pEelIeHHs B
KU3HEHHBIX U YUYEOHBIX CUTYalLUAX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOUX JICUCTBUSAX U MOCTYIKAaX 10 OTHOLICHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOLIUX;

CaMOCTOSITEIbHO ~ OCYILECTBJISITh  IO3HABATEIbHYK JI€ATEIIBHOCTb, BBIABIISATH
npoOsieMbl, CTaBUTh M (GOPMYJIHpPOBaTh COOCTBEHHbIE 3a/ladyl B 00pa3oBaTesIbHOMN
NESATEIbHOCTU U XKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEILHO COCTAaBIATh IJIaH PELICHUs MPOOJIeMbl C Y4ETOM HMEIOLIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAIOYTEHUH;

NaBaTh OLIEHKY HOBBIM CUTYAILUSIM;

pacHupsATh paMK1 y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUMH;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKON SPYIAUIMH B Pa3HBIX
o0nacTsiX 3HAHWW, IOCTOSIHHO TIOBBIIATH CBOW OOpa30BAaTENbHBI U KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJAJIETh HABBIKAMU I103HABATENbHON pe(aeKcHuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEVUCTBUI M MBICIUTENIBHBIX IMPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHUM, MCIOJIb30BaTh
npu€MbI peduieKCU JJIsl OLIEHKU CUTYaIluH, BHIOOpa BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEUIEHUS MO UX CHUKEHUIO;
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NpUHUMAaTh MOTUBBI W apryMEHThl JIpyIMX @IpH aHaJIW3€ pe3yibTaToB
NeSITEIbHOCTH;

3) npuHsTHE Cedsl U APYTrUX:

NPUHUMATH ce0sl, TOHMUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI W apryMEeHTbl JpyIrMX TIpH aHalIW3€ pe3yibTaToB
NeSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U IIPaBO IPYIHX HA OILINOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C TIO3ULIMU IPYrOro YeIOBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pesynbTarhl ocBoeHus: nporpammbl COO no Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOUYAIOT creuupuyeckue g ydeOHoro mnpenmera «buosorus» HayuyHbIe
3HaHMUS, YMEHUS U CHOCOOBl JIEHCTBUHM 1O OCBOCHUIO, HHTEpIpETAlMH U
peoO0pa3oBaHUIO 3HAHWUW, BUJIBI JEATENBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUM B pPAa3MYHBIX YYEOHBIX CHUTyallMsX, a TakXe B peaJbHbIX
KU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX C Ouonorueil. B mnporpamme mnpeameTHbie
pE3yNbTaThl MPECTaBICHBI MO rojIaM 00y4YEeHHSI.

IIpenmeTHbIe pe3yabTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAHHM O MeCT€ W pOJId OHOJOTMU B CHUCTEME HAy4YHOI'O
3HAHUS E€CTECTBEHHBIX HAayK, B (POPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYy4HOM
KapTUHbl MHpa W HAay4YHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUICKUX M 3apyOe’KHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMY, (PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa IS
peleHus )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OMOJOrMYECKUX TEPMHHOB U MOHATHUI: JKU3HB,
KJIeTKa, OpraHu3M, MeTadoau3M (0OMEH BEIeCTB U IMPEBpalleHNue YHEPIUH), TOMEOCcTa3
(camoperymsiuys), ypOBHEBas OpraHM3allMs >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKIius), HacJlIeCTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE  u3Jaratb  OHOJOrMYecKHue TeopuHM  (KJIETOYHas, XpPOMOCOMHaf,
MYTallMOHHAs, LIEHTpaJbHasl JorMa MOJIEKyJIspHOU Ouosiorun), 3akousl (I'. Mengens, T.
Moprana, H. U. BaBunoBa) u y4yenus (0 LEHTpax MHOrooOpasusi U MPOUCXOXKACHUS
KyJnbTypHbIX pactenudt H. V. BaBuioBa), onpenensiTb TpaHMIbI UX NPUMEHHUMOCTH K
’KMBBIM CHCTEMAM;

YMEHHE BIAJETh METOJAaMH HAay4yHOro IO3HaHMS B OHOJOrMU: HAOIIOAECHUE U
ONMCaHUE >KUBBIX CHUCTEM, IIPOLIECCOB M SIBJICHUN, OpraHu3alus W NpPOBEACHUE
OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIIBWKEHHE TUIOTE3bl, BBIABIECHUE 3aBUCUMOCTHU
MEXIy HCCIEAyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX PEe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUM M 3aKOHOB, YMEHHE JieJaTh BBIBOJBI Ha
OCHOBAHMWH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE NPHU3HAKA BHUPYCOB, KJIETOK NPOKAPUOT H
9YKApHOT, OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH IPOLIECCOB:
oOMEHa BEIIECTB W NPEBpAIICHUS PHEPTUU B KIETKEe, (POTOCHHTE3a, IUIACTUYECKOTO U

23



JHEPreTUYEeCKoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, MeH03a, OIUIOJIOTBOPCHUS,
Pa3MHOXKCHHUSI, HHIUBU Ty aJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTCHE3);

YMEHUE TPUMEHSATH TIOJIYYCHHBIE 3HAHUS i1 OOBSCHEHUS OHOJIOTHYCCKHX
MIPOIIECCOB U SIBJICHUM, JUTS MPUHSATHS MPAKTHICCKUX PEIICHUN B MIOBCETHEBHOM KU3HU C
1enbio obecredeHus: 6€30MaCHOCTH CBOETO 3I0POBbSI M 3I0POBbsI OKPY KAIOIIUX JIFOJIEH,
COONIOZICHWSI HOPM T'PaMOTHOTO TIIOBEJECHUS B OKPY)KAMOIICH MPHUPOJHON cpere,
MMOHMMAaHNEe HEOOXOAMMOCTH HCIOJIb30BAHMS JIOCTH)KCHHI COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH JIJIsl PAIIMOHATBHOTO MPUPOOTIONH30BAHUS;

YMEHHUE peIaTh AJIEMEHTAPHBIC T€HETHYECKHE 3aJadyd HAa MOHO- W JWTHOPUIIHOC
CKpEIIMBaHUE, CICIJICHHOE HACJICIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS IS TIPE/ICKa3aHus HaCJIeJOBaHUS IPU3HAKOB y OPTaHNU3MOB;

YMCHHE BBINOHSITH JIAOOPATOPHBIC M MPAKTHUYECKUE PabOThI, COOTI0IaTh PaBHUIIa
mpu paboTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYI0BAHHEM;

YyMCHHE  KPUTHYECKA  OICHMBAaTh M  HMHTEPIPETUPOBATH  HHQPOPMAIUIO
OHMOJIOTHYECKOTO COJCp aHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHMS W3 Pa3INIHBIX
HMCTOYHUKOB (CpeicTBa MacCOBOW WHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHAaIIbI),
TUYECKHE  AaCTEeKThl COBPEMEHHBIX  HWCCJICJIOBaHWW B  OWOJIOTMHM, MEIUIIMHE,
OHMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOONICHHS, 00001Ias
OMOJIOrMYecKyl0 MH(POPMALMI0O U3 HECKOJIBKMX HMCTOYHHMKOB, TPAMOTHO HCIOJIb30BATh
MOHATUHHBIN amnmapaT OMOJIOTHH.

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

chOpMHUPOBAHHOCTh 3HAHUI O MecTe W pOJIM OUOJIOTUM B CHUCTEME HAYYHOIO
3HaHHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTUHBl MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHATIHLHOW IpaMOTHOCTH YeJIOBEKa st
pEIICHUs] )KU3HEHHBIX 3a/1a4;

yMEHHE pPacKpbIBaTh COJAEpKAHHE OMOJOTHUYECKUX TEPMUHOB M TOHSATUH: BUI,
MOMyJSAIUsl, TEeHO(OHI, SBOJIONUSA, JBWXKYIIME CHIBI  ((QakTOpbl) SBOJIOIUH,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHA000pa3oBaHUE, JKOJOTHUYECKHe  (aKTOPHI,
HKOCUCTEMA, MPOIYILEHThI, KOHCYMEHTBI, PEIyICHTHI, LEMU MUTAHUS, DKOJOTUYECKas
nipamMujia, OuoreoreHo3, ormocdepa;

yMEeHHe u3yaraTh Ouosorudeckue teopuu (dBoitonnoHHas Teopust Y. [lapBuHa,
CHUHTETHYECKas TEOpHs DBOJIONMHU), 3aKOHBl W 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxonactBa K. M. bapa, dyepenoBaHus INIaBHBIX HalpaBlieHWd U myTeil somonuu A. H.
CeBeprioBa, yuenus o Owuochepe B. WM. Bepnauckoro), ompenenstb TpaHHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIJIAJIETh METOJIaMU HAyYHOTO TO3HAHWS B OWOJIOTHH: HAONIOJACHHUE U
OMHMCAHUE >KUBBIX CHUCTEM, INIPOIECCOB W SBJICHUN, OpraHu3anus W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBIDKEHHE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTHU
MEXIy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX  PE3yJIbTATOB,
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WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHN, TEOPHA M 3aKOHOB, YMEHHE JNeJaTh BHIBOJBI Ha
OCHOBaHHWH TOJIYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIICCTBCHHBIC MIPU3HAKUA CTPOCHUS OMOJIIOTHYECKUX OOBEKTOB:
BHUJIOB, TOMYJALMM, MTPOIYILEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIEHO30B U
9KOCHCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOI'O
otbopa, BUA000pa3oBaHusl, MPUCIOCOOICHHOCTH OPTraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(akTOpOB HaA OpraHU3Mbl, MEPEHOCa BEIIECTB M IOTOKAa JHEPIrUU B IKOCUCTEMAX,
AQHTPOIIOTEHHBIX U3MECHECHHUU B SKOCHCTEMax CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMCHHE TMPUMEHATh TIOJYYCHHBIC 3HAHUS I OOBSICHCHHS OWOJIOTHYECKHUX
MPOIIECCOB U SIBJICHUM, JUTS MPUHSATHS MPAKTHICCKUX PEIICHUHN B MIOBCECTHEBHOM KU3HU C
1enbo odecredeHus: 6€30MacCHOCTH CBOETO 3/10POBbsI U 3I0POBbsI OKPY’KAIOLIUX JIIOJIEH,
COONIOICHUsT HOPM T'PAaMOTHOTO TOBEACHHUS B OKPYXKAWOIICH MNPUPOAHON cpene,
MOHUMAaHUEe HEOOXOIUMOCTH HCIIONB30BAHUS JTOCTIKEHUH COBPEMEHHOW OMOJIOTHU IS
palMoHaIBLHOTO MTPUPOIOTIONB30BAHNS,

yMEHHE peliaTh 3JEeMEHTApHbIE OHOJIOTMYECKHE 3a7a4H, COCTABJISATH CXEMBbI
MEPEHOCa BEIIECTB U SHEPTHH B SKOCHCTEMaXx (IICMH MTUTAHU);

YMEHHE BBINOIHATh JTa0OpaTOpPHBIC W MPAaKTUUYECKUE pabOThI, COOMIOAATh MpaBUia
npu paboTe ¢ yueOHbIM U 1abopaTOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTUYECKH  OIEHMBaTh M  HUHTEPHPETUPOBATh  HMHPOPMAIHUIO
OMOJIOTMYECKOTO COAEpkKaHMS, BKIIOYAIONIYIO MCEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOM WHGOpMalMK, HAyYHO-TIOMYJISIPHBIE MaTepHalibl),
paccMmaTpuBaTh II0OATbHBIE SKOJIOTHYECKHE MPOoOIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTrMYECKYI0 MH(POPMAIMI0O U3 HECKOJBKUX HMCTOYHHMKOB, TPAMOTHO HCIOIb30BATh
MOHATUHHBIN amnmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontponpupie | TpakTieckue (undposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
bu6mmoreka [IOK
. buonorus kax Hayxa 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbie cucTeMBI U UX OpraHu3aIus 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 KuzHenesaTeabHOCTh KIETKH 6 1 https://m.eds00.ru/7f41c292
5 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHu3MoOB ' https://m.edsoo.ru/7f41c292
6 Pa3zmHOXeHUEe ¥ UHAWBUYAIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 Pesepsroe spems 1 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 4
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
! OBOIOIFOHHAA OHOTOT KA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 1 https://m. edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENbHBIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckas pabota Ne 1
2 «gcﬁf)i:zoiaf{ﬁe pa;mqm,lx 1 0.5 bubmiorexa HOK
' https://m.edso0.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTKki. Boja u 1 bubmuorexa [JOK
MUHEPATbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB 1 cTpoeHHE OEITKOB 1 https://m.eds0o.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIM KaTallasbl)»
bubnuoreka [JOK
! Y TIEBOJIBI. JIMIHET 1 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hykieurosbie kucnotel. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus n METOBI N3yUEHUS 1 bubnuoreka [IOK
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kietku. Knerounas teopust

https://m.edso0.ru/863e6e88

Knerka kak 1iejoctHas »xuBas

10
cucremMa
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 OOmMeH BelecTB Wik METab0IN3M https://m. edsoo.ru/8636766¢
bu6moreka [IOK
13 doTtocuHTE3. XEMOCHUHTES https://m. edsoo.ru/86367c98
. bu6moreka [IOK
14 Oueprermeckmii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KISTKU. [{enenue
15 KEEZI;I;I.J\IX ;Ii?l?l.ag;?i?{?; 3?/:[033 B 0.5 bubmiorexa HOK
p - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsums — Guocuntes benka https://m.edso0.ru/863e796e
18 Heknetounsie Gpopmbl :xU3HH — bubnnoreka [JOK
BHUPYCHI https://m.edso0.ru/863e7540
bubnuoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubnmuoreka [JOK

https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.

21 Jlaboparopuas padota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

29 NHnuBunyansHOE pa3BUTHE bubnuorexa [JOK
OPraHnu3MOB https://m.eds00.ru/863e8436

23 'eneTnka — Hayka o bubnuoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS

24 HpI/ISHaKOII:. MOHOFI/I6pI/I)j1H06 bubmrorexa [JOK

https://m.eds00.ru/863e8878

CKpEIIUBaHNE

WTUOPHUTHOE CKpEITUBaHNe. 3aKOH
25 EeaaBHI():Hioro HapCJ'II{clJIOBaHI/IH bubumorexa LIOK

https://m.edsoo.ru/863e89a4

MIPU3HAKOB

CrermieHHOoe HaclIeIOBaHue

npusHakoB. JlabopaTtopHas pabora

26 No 5 «M3yuyenue pe3yabpTaToB 05 bubnuoreka [IOK
MOHOTHOPHTHOTO ¥ TUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpeNTUBaHus Y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

27 I'enetuka nona. HacaemoBanue bubnmuoreka [JOK
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYUBOCTh. JJabopaTtopHas

28 pabota Ne 6. zyuenue 05 bubnuoreka [IOK
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOECHUE BApUALIMOHHOTO PsiAa U
BAPUALIMOHHON KPUBON»

29 HacnencrtBenHas N3MEHUYUBOCTD. 05 bu6mmoreka [JOK

JlaGopatopHas pabota Ne 7.

https://m.edsoo.ru/863e8efe

30



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«AHaIM3 MyTauil y qpo30¢uiisl Ha
rOTOBBIX MUKpOIIpenapaTax»

bubmmoreka [{OK
30 T'enernka uenoseka . https://m.edsocla_.[ ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10
31 teMe «HacieicTBeHHOCTh | 1
W3MEHUYHUBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIiece 1 Egg%ﬁf;igﬁ}; 6369214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubmuorexa [JOK
MPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 Bubmiorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 7BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MukposBomos 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
eIMHUIA BUJIA U BOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopuas pabora Ne 1 1 0.5 https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOPBI) FBOTIOIUN https://m.edsoo.ru/863e9da4
N bubmuorexka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIMY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepay»
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MAaKpOd3BOIIOLIUU https://m.edsoo0.ru/863e9cle
9 HeobpaTumocTs 3BoIONINN 1
10 HcTopus xu3Hu Ha 3eMIie U METOIbI 1
e€ u3y4eHus
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11 I'unoTe3bl NPOUCXOKIEHUS )KU3HU bubmuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3paM U bubnuorexa [JOK
Iepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpaxTrueckas padora Ne 1 05 bubnuorexa [JOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUIEKIIUSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YyeJoBeKa
18 YenoBeueckue pachkl M IPUPOIHBIE bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubiit ypok. O6001IeHIE TIO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 OKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnnoreka [JOK
(hakTophl https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
29 «Mopdodonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHuil U3 pa3HbIX MeCT
oOutanusy. JlaboparopHas paboTa
Ne 4. «BnusiHue cBeTa Ha pocT U

https://m.edsoo.ru/863eb10e
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pa3BUTHE YEPEHKOB KOJIEyCa

bubmuoreka [JOK
23 buomieckue paxropu: . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér ioTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 CooOmuiecTBa OpraHu3MoB — 1 bubnuorexa [JOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(ax0cHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeJIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUBIL. 1 bubmrorexa [JOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. Cykieccust
28 [TpupoaHBIEC YIKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas 1 bubnuoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
o6uochepsl https://m.edso0.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6001IEHIE TEMBI
34 «Co00111ecTBa U DKOJIOTHYECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA
N.b. Aragonosa, E.T. 3axaposa. buonorusa-M. «IIpocsemenue». 2020r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
T.B.HuxkntrnHckas "HarnsaHeiil cipaBoYHUK 11 noArotoBku k OI'D u EI'9",
"Oxcmo", 2023r

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
bu6mnorexa IIOK

https:/m.edso0.ru/863eb348
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