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IIOSICHHTEJIBHAA 3AITHCKA

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JJISl OTIpeeNIEHUs TIOJX00B K
(bopmMHpoOBaHHUIO cofepxKaHUs yueOHOro npeamera «bHonorus» cocTaBuiM: KOHIENTYaIbHBIE TOJI0KEHUS
OI'OC COO o B3anM00OYCIIOBICHHOCTH T1EJICH, COJEPIKaHMsI, PEe3yIbTaTOB OOYUYCHHS U TpeOOBAaHUHN K
YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IOJIOKEHHS 00 OOIMIMX LEJSIX U MPUHLIUIAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpefiHero oobiiero oopa3zoBanus B Poccuiickoit @eneparnuu, a TaKxe
MOJIOKEHHS O crieruduke OMoIoruu, e€ 3Ha4YeHUH B MO3HAHUU )KUBOH MPHPOJIBI U 00ECIICUeHU N
CYLIECTBOBAHUS YesioBedeckoro oomiectBa. CorimacHo Ha3BaHHBIM MOJIOKEHUSIM, OTPE/IeNIeHbl OCHOBHBIE
(GyHKINU TPOrpaMMBbI IO OHOJIOTHU U €€ CTPYKTYpa.

[IporpamMma no Guosioruu Aaét mpeacTaBIeHUE O LEesIX, 00 00meit ctpaTteruu 00y4eHus, BOCIIUTAHUS
Y pa3BUTHUS 00YYAOLINXCS CPEICTBAMH Y4€OHOTO mpeamMeTa «bruoorus», onpeaenseTr o0s3arenbHoe
MIpeIMETHOE COJIep)KaHue, €ro CTPYKTYPY, paclipeiesieHue 1Mo pa3aesaM U TeMaM, peKOMEHIYEMYIO
MOCJIeIOBATEIbHOCTD N3YUEHHs YIeOHOT0 MaTepraia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€, JIOTMKU 00pa30BaTeIbLHOTO MPOLIECCa, BO3PACTHRIX OCOOCHHOCTEH 00y4aroImuxcsl.

B nporpamme 1o 6MOIOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM JINYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00ydeHus B (GOpMHUPOBAHUN OCHOBHBIX BHIOB y4EOHO-
MO3HABATEIBHON NESTETLHOCTH/YIeOHBIX JEHCTBUI 00YJaIOUINXCS TI0 OCBOCHHUIO COJCPKAHUS
Ouooruueckoro oOpazoBaHusl.

B nporpamme no 6uonioruu (10-11 kiaccel, 6a30Bblil ypOBEHb) peaqn30BaH MPUHIIUIL
MIPEEeMCTBEHHOCTH B U3yYEHHH OMOJIOTHH, OJIaroaaps 4eMy B Heil MpoCcMaTpUBAECTCsI HAIIPABICHHOCTh HA
pa3BUTHE 3HAHUI, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpHUEHTAIMI TUYHOCTH, SIKOJIOTMYECKOTO MBILUICHHUS, IPEICTABICHUN O 3I0pOBOM 00pase KU3HU U
OepeKHBIM OTHOILIICHHEM K OKpYXKaroliei mpupoaHoit cpene. [loatomy Hapsiy ¢ u3ydeHneM
00111e0MOJIOTMYECKUX TEOPUA, a TAK)KE 3HAHUN O CTPOSHUH KUBBIX CHCTEM PAa3HOT'0 PAHTa U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOLIECCOB B IIPOrpaMMe 110 OMOJIOTHH YAE€JI€HO BHUMAaHNUE UCII0JIb30BaHUIO
MOJIYYEHHBIX 3HAHUH B TIOBCETHEBHOM KU3HU I PELICHUS IPUKIIATHBIX 33/1a4, B TOM YHKCIIE:
npoMIaKTUKN HACIIEICTBEHHBIX 3a00JI€BaHNH YEIOBEKA, MEAUKO-TEHETHUECKOTO KOHCYIbTHPOBAHMS,
000CHOBaHUS HKOJIOTMYECKHU EIeCO00Pa3HOro MOBEACHUSI B OKPY>KAIOIIEH MPUPOTHON cpelie, aHaTu3a
BIIMSTHUS XO3HCTBEHHOM JESITEILHOCTH YeJIOBEKa HA COCTOSTHUE MTPUPOTHBIX U HCKYCCTBEHHBIX 9KOCHUCTEM.
YcuneHre BHUMaHUs K IPUKIIATHON HAMIPABIEHHOCTH yueOHOTo mpenamMeTa «bronorusy mpoauKToBaHO
HE00XO0IMMOCThIO OOeCTIeueHHs YCIOBUM JUIsl pEIIEHUs OTHOM U3 aKTyalbHBIX 337a4 IIKOJIbHOTO
O6M0JIOrNYecKOro 00pa3zoBaHusl, KOTOpas MpearnoyiaraeT GopMUpoBaHUE Y 00Y4arOIUXCsl CIIOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHe cpefHero o01iero o0pa3oBaHus 3aHMMaeT BaxkHoe MecTo. OHa oOecrieuuBaeT
dhopmupoBaHue y 00yJaronuxcs MpeICTaBICHUN 0 HAyYHOM KapTHHE MUPa, PacIIUpsieT U 000011aeT
3HaHUS O )KUBOM MpUpoJe, €€ OTINUYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alMM U 3BOJIIOLNH, CO3AAET
YCIIOBHS JUTSI: IO3HAHUS 3aKOHOB KUBOH MPHUPOJIBI, POPMHUPOBAHUS (PYHKIIMOHATIBHON IPaMOTHOCTH,
HaBBIKOB 3/I0POBOT0 U 6€30M1aCHOTr0 00pa3a >KU3HHU, SKOJIOTHYECKOT0 MBIIIIJICHHS, IIEHHOCTHOTO OTHOILICHHS
K JKMBOW ITPUPOJIE U YEIIOBEKY.

Bosbiioe 3HaueHne 6MOI0THS UMEET TaKkKe JJIS PEIIeHUs] BOCIUTATENbHbBIX U Pa3BUBAOLINX 33734
cpenHero o0Iero oopa3oBaHus, COUATU3aNK o0yJatomuxcs. 3ydenue 6uomorun odecrneunBacT
ycnoBus Asi GOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYIbTYpHhl, CIOCOOCTBYET MHTETPALIMU OMOJIOTHYECKUX 3HAHUM C IPEJICTABICHUSIMHU U3
JAPYTUX y4eOHBIX MPEJAMETOB, B YACTHOCTH, (PU3MKH, XUMHUH U Teorpaduu. HazBaHHbIe TOJI0XKEHUS O
MpeHa3HauYeHUH yueOHOoro npeamera «buoaorus» cocTaBUIIM OCHOBY IS ONIPEAETICHUS MOIX0A0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €r0 CO/IEPIKAHUSL, IPECTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OT60p comepxanus yaeOHoro npeameta «buomorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C TTO3UIIHA
KYJIBTYpOCOOOpa3HOT0 MOJIX0/a, B COOTBETCTBHH C KOTOPHIM 00yYaroIIuecs TOJKHbI OCBOUTh 3HAHUS U
YMEHHUsI, 3HaUuMble JUIsi POpMHUpPOBaHUs OO KyIbTYpbl, ONpeAestoNIne aleKBaTHOE TIOBEIEHUE
YeJI0BEeKa B OKPY’KaloOIIel MPUPOIHOI cpelie, BOCTpeOOBAaHHBIE B MOBCETHEBHOM JKU3HU U MTPAKTUYECKOM
nesitenbHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUH 3aHMMAIOT 3JIEMEHTHI COJIEpKaHUs, KOTOPBIE CITy>KaT
OCHOBOMH /17151 pOPMUPOBAHUS MPEICTABIECHUI O COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHE MUpa U
IIEHHOCTHBIX OPHEHTAIMAX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3aIMKA OMOJIOTHYECKOTO 00pa30BaHMU.



CTpyKTypHpOBaHUE COAEPKaHUS YIeOHOTO MaTepHaia B MporpaMme o OMOJIOTUH OCYLIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUHN 00 OTIMYUTENBHBIX OCOOEHHOCTSAX KUBOM MPUPOJIBL, O €€
YPOBHEBOI OpraHM3alMy ¥ 3BOJIIOLUHU. B COOTBETCTBUY C 3THM B CTPYKTYpe y4eOHOTro mpeamera
«buonorus» BeIIEIEHBI CIEAYIOIINE COAEpKATEIbHbIE IUHUM: «bronorus kak Hayka. MeToasl Hay4HOTro
no3HaHus», «KieTka kak Ononornyeckas cucrema», «Opranusm Kak Onojormyeckas cucteMay, «Cucrema u
MHOT000pa3ue OPraHudeckoro MUpay, «IBOIIOLHUS KUBOU MPUPOABD», « DIKOCUCTEMBI U MPUCYIITUE UM
3aKOHOMEPHOCTH.

Lenb uzyyenus yueOnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaIcHHE 00y4atOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3aluy )KUBBIX CHCTEM Pa3HOTO paHra U mpuoOpeTeHue
YMEHHH UCIIOIb30BAaTh 3TH 3HAHUS JIJIs1 TPAMOTHBIX ACMCTBUIA B OTHOIIEHUH 00BEKTOB )KMBOW MPUPOIBI U
pELICHHS Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTuxkeHue ey u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecIieUrBaeTCs
pELIEHNEM CIIENYIOIINX 3aau:

OCBOEHHUE 00YYAIOUIMMUCS CUCTEMBbI 3HAHUM 0 OMOJIOTMYECKUX TEOPUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiaX, CIy>KaIluX OCHOBOU il ()OPMHUPOBAHUS IPEACTABICHUHN O
€CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METOAaX HAYYHOI'O MMO3HAHUS, CTPOCHUHU, MHOT000pa3uu u
0COOEHHOCTSIX KHUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHU3AlNH, BBLIAIOIINXCS OTKPBITHIX H COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTHH;

(dbopmupoBaHre y 00y4aromuXcs MO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
B IIPOLIECCE aHATN3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJISJOB, UCH U MOAXO0IOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alLuu;

CTaHOBJICHHE Y 00yUaromxcs 001eit KyabTyphl, QYHKIIMOHATBHON IPaMOTHOCTH, Pa3BUTHE YMEHHIMA
OOBSICHATH M OIICHUBATH SIBIICHUS OKPY>KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAHUY 3HAHUH U OTIBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHue Yy 00yJarOIUXCS YMEHUI HIUTIOCTPUPOBAThH 3HAUYCHHE OMOIIOTHYECKUX 3HAHUN B
MIPAKTUYECKOU IEATEIbHOCTH YEJI0OBEKA, PA3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHI U
arpoOMOTEXHOJIOTHA;

BOCIHUTaHKE YOCKAEHHOCTH B BO3MOXXHOCTHU MTO3HAHMSI YEJIOBEKOM >KMBOU MIPUPOIbI, HEOOXOIUMOCTHU
0epe’KHOTO OTHOIIEHHSI K HEl, COOIOIEHNS STHUECKUX HOPM IIPH MTPOBEACHUN ONOIOTHIECKUX
HCCIICIOBAHUM;

OCO3HaHHE [IEHHOCTU OMOJIOTMYECKUX 3HAHUH JIJIsl TOBBIILIEHUS] YPOBHS 3KOJIOTUYECKON KYNbTYpBI,
111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCETHEBHOM KM3HU JUIsl OLIEHKU MOCIEACTBUM
CBOEH JIeATEIbHOCTH 110 OTHOLICHHUIO K OKpY»Karollel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHUE U
coOmroieHne Mep npodrIakTUKU 3a0071€BaHUH.

B cucreme cpennero obmiero oopazoBanus «buonorusy», nzydyaemasi Ha 6a30BOM ypOBHE, SIBJISETCS
00s13aTeIbHBIM YU€OHBIM MTPEIMETOM, BXOIALINM B COCTaB MpeaMeTHON o0nactu «EcTecTBEeHHO-Hay4YHbIE
IIPEIMETBD.

Jlist u3ydenust Ouosoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHusi OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hezenio), B 11 kiacce — 34 yaca (1 yac B Henento).

CO/IEP/KAHUE OBYYEHHUA
10 KJIACC

Tema 1. buojsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ O0IIECTBEHHBIMH, TEXHUYECKUMH U APYTUMH
€CTECTBEHHBIMHU HayKaMH, puiocopueil, STUKOM, 3cTeTuKoi U mpaBoM. Pois 6uonoruu B popmMupoBaHUN
COBPEMEHHOM Hay4HOI KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HayK.

MeTo/1p1 TO3HaHUS )KUBOW IPUPO/IbI (HAOII0IEHUE, SKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHHE,
KJaccu(uKanus, MOIeTMPOBAaHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuip! u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBIY.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTuyeckas padora Ne 1. «Mcnonp30BaHME Pa3TUYHBIX METOJIOB MPH U3YUYEHUH OHMOJIOTHUYECKUX
O0OBEKTOB.



Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JKunie cucreMbl (OMOCUCTEMBI) KaK MPeAMET U3ydeHHs Onoaorun. OTINYHUE KUBBIX CUCTEM OT
HEOPraHUYECKOU IIPUPOJIBI.

CBoiicTBa OMOCHCTEM U WX pazHOOOpa3ue. Y POBHH OpPTaHHU3aIlMd OMOCUCTEM: MOJICKYJISPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJIAIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOT€0IEHOTHIECKUiA),
OnocdepHbIN.

JdemMoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HIY, «YPOBHHU OpraHU3alluu >KUBON IIPUPOIBD.

O6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMUMHYECKHAE 3JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOJIEMEHTHI. Boja u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIIUN BOABI 1 MUHEpAJIbHBIX BEIIECTB B KieTke. [logaep:kanne ocMoTHueckoro 6anaHca.

benku. CocTaB u ctpoenue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumeie u
3aMEHHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU CTPYKTYPhI OEIKOBONH MOJIEKYJIbI
(mepBUYHas1, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). XUMHUECKHUE CBOICTBA OEIKOB.
Bbuonornveckne pyHKINU OEITKOB.

depMeHTHI — Ouosoruyeckue Katanuzatopsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, CyOCTpaTHas
cneunpuanocts. Kopepmentol. Butamunbl. OTiimynst GepMEHTOB OT HEOPTaHMYECKUX KaTalIn3aTOpPOB.

YrneBojabl: MOHOCaxapu bl (IJII0K03a, pubo3a U Je30Kkcupudo3a), Jucaxapuibl (caxaposa, 1akTo3a) U
noJsincaxapuzsl (Kpaxmain, TIMKOI'eH, HeJI0103a). buonornueckre GyHKIUU YIiIeBOAOB.

Jlunuaer: Tpurnunepusl, hochoaunuabl, crepousl. ['uapodunsHo-ruapodoOHbIe CBOMCTBA.
buonoruueckue pynkuuu nunuaos. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIMIHIOB KaK HCTOUHUKOB SHEPIHH.

Hyxneunnossie kucnorsl: JITHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT. CTpoeHHE U
¢ynkuun JJHK. Ctpoenne u pynxmun PHK. Bugst PHK. AT®: ctpoenne u pyHKINH.

[uTtonmorus — Hayka o kietke. Kinerounast Teopus — mpumMep B3aUMOJICHCTBUS Hael U GaKkToB B
Hay4YHOM IT0O3HAaHUU. MEeTO/1bl U3yUeHUS KIETKHU.

Krnerka kak nenoctHas xwuBas cucreMa. OOIue Npru3HaKy KIETOK: 3aMKHYTasi Hapy>KHas MeMOpaHa,
mosekyinbl JIHK kak reHeTuueckuit anmnapar, CucTeMa CUHTe3a Oerka.

Tumnel KJIETOK: SyKapHOTHYECKas U MpoKaproTHueckas. OcCOOEHHOCTH CTPOEHUS TPOKAPUOTUYECKON
kieTku. Knerounast crenka 6akrepuii. CTpoeHune 3ykapuoTudeckoi kiieTku. OCHOBHbBIE OTIMYHS
pacTUTENbHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIMKOKAJINKC, UX (QYHKIUH.
[Tna3maruyeckas memOpaHa, e€ cBoiicTBa U pyHkIMU. Lluronnaszma u e€ opranouasl. OqHOMEeMOpaHHBIE
opranouas! knetku: JI1C, annapat ['onbxu, 1u30coMsbl. [loyaBTOHOMHBIE OpraHOUIbI KJIETKU:
MUTOXOHAPHUH, Tu1acTH L. [Iponcxoxnenue MuToxouapuil u iactul. Bunel mnactua. HememOpanHubsie
OpraHouAbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, IEHTPUOJIHU, PECHUYUKH, KIyTUKU. DYyHKIIUN OpraHON10B
KJIETKU. Britouenus.

SAnpo — perynstTopHbli HeHTp KiIeTKu. CTpoeHue sipa: siiepHast 000J04YKa, KapuoIjia3Ma, XpOMaTuH,
AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B HEXXUBOM MpHupoe», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOACH.

Tabmuis! u cxemsl: «llepuoanueckas Tabiua XUMAYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BOJIbI», «buocunTe3 Oenka», «CTpoeHue Mosiekyisl Oenkay, «Ctpoerue pepmenTa», «HykienHoBbIe
kuciotsl. [JHK», «Ctpoenue Mmonekynbl AT®», «CTpoeHne 3yKapuOTHYECKON KIETKW», «CTpoeHue
KUBOTHOH KJIETKN», «CTpOEHHE PACTUTEIBHON KIETKN», «CTpOEHUE IPOKAPUOTHUECKON KIETKU,
«CTtpoeHue sapa KIETKW», «YTIeBOAb, «JIunuas».

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000pYy0BaHUE JUIs IPOBEACHUS HAOII0IEHUH, H3MEpeHuil,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KIETOK.

JlabGopaTropHble U NpaKkTUYecKue padoThbl:



JIaGoparopnas padota Ne 1. «/3yyeHne KaTaTMTHUECKOW aKTUBHOCTH (DepMEHTOB (Ha IpuUMepe
aMMJIa3bl WIIM KaTasasbl)».

JIaGoparopnas pabota Ne 2. «/3yyeHne CTpOEHUS KIETOK pAaCTEHUH, )KUBOTHBIX U OAKTEpHiA IO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, Wik METab0IM3M. ACCUMIIIALNS (IJTACTUYSCKUM OOMEH) M INCCUMHIISIIHS
(sHepreTuyeckuii 0OMEH) — IB€ CTOPOHBI €MHOTO Mpoliecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIu3Ma.

Tumnbr oOMeHa BenecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib hepmMeHTOB B 00MEHE BEIIECTB U
IIPEBPALLICHUY HEPTUU B KIIETKE.

®otocunTes. CBeroBast u TeMHOBas (pa3bl poTocuHTes3a. Peakiun Gotocunresa. ¢ ¢heKTHBHOCTh
¢dorocunTe3a. 3HaueHue (OTOCUHTE3a AJIS )KU3HU Ha 3emiie. BiusiHue ycnoBuil cpenibl Ha POTOCUHTE3 U
CTIIOCOOBI TIOBBIIIEHHS €TI0 MPOJXYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYIolIe OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DOHepreTudyeckuii 0OMeH B KiieTke. Pacieruienue BeniecTs, BhIJCICHHE U aKKYMYJIMPOBaHUE SHEPTHU
B KJIETKe. DTalbl 3HepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Buasl. KuciopoaHoe okucienue,
WIN KJIeTouHoe Abixanue. OkuciurenbHoe hocopunupoBanne. IPPEKTUBHOCTh SHEPTETUIECKOTO
oOMeHa.

Peakuumn marpuynoro cunresa. ['enernueckas nadopmarus u JJHK. Peanmzanus renernyeckoit
uHpopManuu B KieTke. ['eHeTnueckuit Ko 1 ero cBoiicTBa. TpaHckpumus — MmaTpuunblii cunre3 PHK.
Tpaucnsiuus — 6uocunTes O6enka. Jtansl TpaHcasuuu. KogupoBanue amuHokucinot. Pois pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢popmbl sxu3HM — BUPYCHL. McTopust oTkpsiTHs Bupycos (. 1. IBaHOBCKMIA).
OcoOeHHOCTH CTPOEHUS U XKU3HEHHOT0 IMKJIa BUpycoB. baktepuodaru. bone3nu pacteHui, 5)kUBOTHBIX U
4eJl0BEeKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHnonepunura yenoseka (BUY) — Bo3oynurens CIIM/a.
OOpatHas TpaHCKpPUIILMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX
3ab0JIeBaHUH.

JdeMmoHcTpamum:

[optpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabnuue! u cxemsl: «TUIBI TUTAaHUSAY, «MeTabonu3M», «KMUTOXOHIPU», «DHEPTETUUECKUN OOMEH»,
«Xnopomnacty, «Potocuntes», «Ctpoenue JJHK», «Crpoenne n pyHkumonuponanue reHay, «CHUHTE3
6enkay, «I'enetTnueckuil koay, «Bupycs», «bakrepuodarm», «CTpoeHne 1 )KU3HEHHBIN UK BUpYyca
CIINda, 6axrepuodaray, «Pennukauus JHK».

Ob6opynoBanue: mogenu-anmiankanuu «Yapoenue JIHK u tpanckpunuusy, «bnocunres 6enkay,
«Ctpoenue KieTkn», Moaensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii 1uKI, Uan )KU3HEHHBIN UK Ki1eTku. MHTepdasza u muto3s. IIpouecchl, nporekaromue B
uHTepdase. Permkanus — peakuus marpuunoro cuntesa JJHK. Ctpoenune xpomocoM. XpoMOCOMHBII
Habop — KapuoTHUIl. J\UIIIIONIHBIN U TalyIONIHBIA XpOMOCOMHBIE HaOOpbl. Xpomatuasl. [lutonornyeckue
OCHOBBI Pa3MHOKE€HHS U UHAUBUYAJILHOTO PA3BUTHSI OPTaHU3MOB.

Henenue knetku — Muto3. Craguu mutosa. [Iporeccsl, mpoucxoasiiye Ha pa3HbIX CTAAUSIX MUTO3A.
buonornueckuii CMbICI MUTO3a.

[IporpamMmmupyemas rudesnb KJIETKH — alonTo3.

®opMbl pa3MHOKEHHUSI OPTaHU3MOB: O€CIIoIoe U T0JI0Boe. Bubl 6€Croaoro pa3MHOXKEHUS: JIeIeHUe
HaJBOE, TOYKOBAaHUE OJJTHO- U MHOT'OKJIETOUHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBaHKWE OPraHU3MOB, €70 3HAUEHUE JIJIS CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOI0rO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasaimue Ha cragusax Mmeiosa. [loBenenne xpomocoMm B
Mmero3se. Kpoccunrosep. bronornuecknii cMbICa M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKene3bl: CEMEHHUKHI
u suaHukr. OOpa3oBaHKe U PA3BUTHE TIOJOBBIX KJIETOK — TaMeT (CIIepMaTO30u/, SIMIIEKIIETKA) —
criepmaroreHes u oBoreHe3. OCOOEHHOCTH CTPOEHUs SHIEKJIETOK U criepMaTo30u10B. OMI0I0TBOPEHUE.
[TapTenorenes.



WNupuBuayansHOe pa3BUTHE (OHTOreHE3). DMOpPHOHAIBEHOE pa3BUTHE (AMOpHOTeHe3). DTaIlbl
SMOPUOHAIILHOTO Pa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TacTPyJIsALNs, OPraHOTeHE3.
[TocTaoMOproHaANTBHOE pa3BUTHE. THUIIBI TOCTAIMOPHUOHAIEHOTO PA3BUTHSI: MIPSMOE, HEMPsIMOE (JINYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemoHcTpaumuu:

TaOmuis! u cxeMbl: «@OpMBbI Pa3MHOKEHUS OPraHU3MOBY, «JIBOMHOE OMJIOJOTBOPEHHUE Y LIBETKOBBIX
pacTeHui», «BereratuBHOE pa3MHOXXEHUE pacTeHUIY, «/lenenne kieTku 6akTepuii», «CTpOSHUE MOJTOBBIX
KJIETOK», «CTpoeHue XxpoMocombl», «Kierounsiit nukny, «Pemmukanus JHK», «Mutos», «Meito3»,
«IIpsaAmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOIUTAOIINX U YelloBeKay, «OCHOBHBIE CTAIUU
OHTOI'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpornpenaparsl «CriepMaTo301/Ibl MICKOIUTAIOLIET Oy, «SieKineTka
MJIEKOIIUTAOUIET0», «KaproKuHe3 B KJIIETKaX KOPEUIKa JIyKa», MarHUTHas MOJIeTb-anmiukanus «Jlenenue
kietkuy, moaenb JJHK, monens meTada3Hoit XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKue padoThI:

JlaboparopHas padota Ne 3. «Habnroienne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

JlaboparopHas pabota Ne 4. «3ydeHne cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpEraparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[IpenmMer u 3agauu renetuku. Mictopus pa3Butus reHeTUk. Posib HUTONIOTUU U SMOPHOIOTHH B
CTAaHOBJICHUM T€HETUKHU. BKJ1ag poCcCHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE TCHETHKU. MeTo bl
TeHETUKH (THOPUA0IOTHUECKUA, TUTOTCHETUYECKUN, MOJIEKYIIpHO-TeHeTuYecKnii). OCHOBHBIE
FEHETUYECKHUE MOHATHS. [ eHeTHUecKasi CHMBOJIMKA, UCTIOJIb3yEMast B CXEMaxX CKPEIMBAaHMIA.

3aKOHOMEPHOCTH HacJeI0BaHUs IPU3HAKOB, ycTaHOBIeHHBIE ['. Mennenem. Monorubpuanoe
CKpeuIBaHue. 3aKOH eMHO-00pa3usi TMOPUIOB IMEPBOT0 MOKOIeHUs. [IpaBmiio JOMUHIPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe ckperyBaHye. 3aKOH HE3aBUCUMOI'O HaclleJJOBaHUsI MPU3HAKoB. [luTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpeIMBaHus. AHAIM3HUPYIOIIee CKpelmuBanue. Mcnonp30Banre aHAIM3UPYIOIIETO
CKPEILMBAHUS JUIsSl ONIPEICIICHNS T€HOTUIIa OCOOU.

CuernnieHHOe HacneoBaHue mpu3HakoB. Pabota T. Moprana no CiernieHHOMY HaclleJOBaHHIO T€HOB.
Hapyenne cuerniieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'eneTuka nona. XpoMOCOMHOE ONpeeIeHUE 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIeACTBEHHAs. Posib cpespl B
HEHACJIEJICTBEHHONW M3MEHYMBOCTU. XapaKTePUCTHKA MOTU(DUKAIIMOHHON N3MEHYMBOCTU. BaprannoHHbIi
psn ¥ BapualmonHas kpuBas. Hopma peakiuu npusnaka. KomnuecTBeHHbIE M Ka4E€CTBEHHBIE IPU3HAKH U UX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacTBenHnas, niam reHOTUNIMYECKAs], U3MEHYUBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh. Meiio3 u
MOJIOBOM MPOIIecC — OCHOBa KOMOMHATUBHON M3MEHYHBOCTU. MyTallMOHHAs H3MEHYUBOCTb.
Krnaccudukanus Myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYUHBI MyTaluii. MyTrareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKHX PSI0B B HacleACTBeHHOU n3MenunBoctu H. V. Bapunona.

BresaepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHbBIE METO/Ibl TEHETUKHU YEJIOBEKA: T€HEATIOTMUECKUH,
OJIM3HEIOBBIN, IMTOTCHETUIECKU Y, OMOXUMHUUIECKHH, MOJIEKYIISIpHO-TeHeTHYeCKuid. COBpeMEeHHOe
ONpPEACIICHUE TEHOTUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[T1[P-ananu3a. HacnenctBenHbie 3a001€BaHUs YEIOBEKA: TeHHBIE 00JIe3HU, OOJIE3HH ¢ HACTIEACTBEHHOM
MPEIPacIOI0KEHHOCTHI0, XpOMOCOMHBIE 00s1e3HU. CoMaTHYeCcKue U reHepaTuBHbIe MyTaini. CTBOJIOBBIE
KieTku. [[puHImIBI 310pOBOTO 00pa3a JKU3HU, TUATHOCTUKH, TPOPUITAKTHKH U JICYCHUS TCHETHUYECKUX
Oone3Heil. MequKo-reHeTHUeCKOe KOHCYIbTUPOBaHKe. 3HAUCHUE METUIIMHCKON TeHETUKHY B
MPEIOTBPALLEHUH U JICYEHUN TeHeTUYEeCKUX 3a00JIeBaHN YeTTOBEKa.

JdemMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.



Tabmuie! 1 cxeMbl: «MOHOTHOPHIHOE CKPEITUBAHUE U €T0 IUTOTEHETHYECKass OCHOBaY, «3aKOH
pacIlerIeHus U ero MUTOreHeTHYecKas OCHOBay», «3aKOH YHCTOTHI FaMeT», «{UruOpuHoe CKpeluBaHue,
«Juronornueckrue OCHOBBI TUTHOPUIHOTO CKpEIUBaHusD», «Meiio3y, «B3anmMoaeicTBIe auieTbHBIX
reHOB», «[ 'eHeTHUecKre KapThl paCTEHUH, )KMBOTHBIX M Y€JIOBEKa», «I eHeTuka mnomia», «3aKOHOMEPHOCTH
HacJe0BaHUs, CIIEIUICHHOTO € MojaoM», «KaproTurbl 4eoBeka v >KUBOTHBIX», «BUIbI ©3MEHYHUBOCTH Y,
«MoaudukanuoHHas U3MEHYNBOCThY, «HacnenoBanue pesyc-gpakropay, «I'eHeTHKa Irpymi KpoBu»,
«MyTanuoHHas U3MEHYUBOCTHY.

O6opynoBanue: Moaenu-anmnkanuu «MoHorubpuHoe ckpermuBanue», «Henomxoe
JOMHUHUPOBaHUEY, «/{UTHOpUIHOE CKpeImuBanuey, «IlepekpécT XpoMoCcoM», MEKPOCKOT I MHKpOTIpenapar
«pozoduna» (Hopma, Myrauuu GopMbl KPbLILEB U OKPACKHU Tela), repOapuii «[ opoX moceBHOM».

JlaGopaTopHble U IpaKTHYeCKue padoThI:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTtopHas padota Ne 6. «3ydeHne MmoauduKanmOHHON N3MEHUYNBOCTH, TTIOCTPOSHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MmyTanuil y Apo30¢puiibl Ha FTOTOBBIX MUKPOIIpEnapaTax».

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHalIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiust Kak HayKa M MPOIECC. 3apOKICHHUE CeNeKIu 1 noMectukanus. Yuenue H. V. BaBunona o
LEHTPaX MPOUCXOXKIECHUS K MHOT000pa3us KyJIbTYPHBIX pacTeHUui. LIeHTphI MPOUCXOKACHHS TOMAIITHUX
XKUBOTHBIX. COpT, IOpPOJIa, LITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MaccoBbIi 1 MHIUBUAYAIbHBINA OTOOPHI B CENEKIINN PACTCHHUH U
KUBOTHBIX. OlIeHKa dKCTEphepa. BIM3KOpOACTBEHHOE CKpelluBaHne — MHOpUAUHT. YncTas TUHUS.
CkpeuiBanue YnuCcThIX TUHUN. ['eTepo3uc, unu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHUE —
aytOpuaunr. Otnanéunas rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 u rmojyyeHue
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHoMOTHSI Kak 0Tpaciib MPOU3BOACTBA. [ eHHAsI HHYKEHEepHs. DTaIlbl CO3JJaHUs PEKOMOMHAHTHOM
JIHK u tpancrennsix opranu3moB. Kiierounas unxxenepus. Kiierounsle KyabTypbl. MUKpPOKIOHAIBHOE
pa3MHOKeHue pacTeHui. KioHnpoBaHne BBICOKOMIPOIYKTUBHBIX CEIbCKOX03SMCTBEHHBIX OPTaHNU3MOB.
Dkonorudeckue u yTruueckue mpoodnemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuib! U cxembl: kapTa «L{eHTpBI TPOUCXO0XKACHUS 1 MHOTOOOpa3usl KyJbTYPHBIX PaCTCHUI,
«[Topoap! JOMaITHUX KUBOTHBIX», «COopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHast THOpUIN3aIus»,
«Pabotrl akagemuka M. @. BanoBay, «llomumionausy, « O0beKTHI OHOTEXHOIOTHI Y, «KileTouHbIe
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TII0JI0B U KOPHETUIOIOB AUKUX ()OPM U KYJTBTYPHBIX COPTOB PACTCHUH,
repOapuii «CenbCKOX03UCTBEHHBIC PACTEHUSY.

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

Dkckypcusi «OCHOBHBIE METOJIbI U IOCTUKEHHS CETIEKIIUU PACTEHUI M )KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIUIO, TFIEMEHHYIO (hepMy, COPTOUCTIHITATEIBHBIN YJaCTOK, B TETUIMYHOE XO3SIHCTBO, 1TA00OPATOPUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA).

11 KJIACC

Tema 1. IBosIOIIUOHHAS OMOJIOTHS.

[Ipennoceuik BO3HUKHOBEHUS SBOJIOIMOHHON TEOPHUHU. DBOJIFOIMOHHAS TEOPHUS U €€ MECTO B
Oouomnorun. BrusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBuzetenbcTBa 3BOMONMH. [laieoHTOIOrHYeCKHe: TTOCIIEIOBATEIFHOCTD MOSIBJICHHS BUIOB B
MAJICOHTOIOTUYECKOM JIETOMUCH, ITepexoaHble popmbl. buoreorpaduieckue: cXoAcTBO U paznuune GhayH u
(b70p MaTepUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJCTBA U Pa3INuus SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PyIMMEHTAPHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METabOIMUECKUX MYyTeH y BCeX
OpraHU3MOB.



OpomonmonHas teopus Y. Jlapsuna. I[Ipennocsiiiky BO3HUKHOBEHUS JapBUHU3MA. J[BHKYIINE CHIIBI
9BOJIIOLIMM BUJOB 110 JlapBUHY (M30BITOUHOE PA3MHOXKEHUE NTPH OTPAHUYEHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyIECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonun (CTD) u €€ 0oCHOBHBIE MOJIOKECHHS.

Muxkposontonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JIBrokyiue cuibl ((pakTophl) 3BOIOLMY BUAOB B IPUPOAe. MyTallMOHHBIN IIpOLece U
KOMOWHATHBHAs U3MEHUYMBOCTD. [loNMyIsiMOHHbBIE BOJIHBI U Apeiid reHoB. M30msamust 1 MUrpanusi.

EcrecTBeHHbII 0TOOp — HanpaBisFOIUI GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTat 3Bostonun. [Ipumeps! npucnocobaeHuii y
OpraHu3MoB. ApoMop(03bl U UAUO-aJANTALUH.

Bun u BunooOpaszoBanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHMsL: reorpapuuecKoe,
JKOJIOTHYECKOE.

MaxpoaBosrornust. @opMbl SBOSIIOLUH: PHUiIeTHYECKast, AMBEPTeHTHAs, KOHBEPT€HTHAs, TapaljiesIbHasl.
HeoOpaTMOCTb 3BOJIOLUH.

[IpoucxoxkaeHue OT HeClIeNHAIM3UPOBAHHBIX NPeAKoB. [Iporpeccupyromas crnenuanu3anms.
AnanTuBHas paauanys.

JdemMoHcTpanum:

[Toptpetsr: K. JIunnein, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O. ['ekkens, O©.
Mromnep, A. H. Ceepiios.

Tabnuue! u cxemsl: «Pa3BUTHE OPraHMUECKOro MUpa Ha 3emie», «3apobIII TO3BOHOUHBIX
KHUBOTHBIX», «Apxeontepukcy», «®opmsl 60pbOBI 3a CylIECTBOBAHUE», «ECTECTBEHHBII 0TOOPY,
«MHorooOpasue copToB pacTeHU», «MHOroodpasue nopos KUBOTHbIXY, «l[lomymsununy, «MyTanuoHHas
U3MEHUYUBOCTHY, «ApoMopdo3b», «Mnnoanantanuuy, «O01mas qerenepanusy, «/IBuxyime cuisl
sBosroLn», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «bopb0a 3a cyiiecTBOBaHUE»,
«[TpucrocobaeHHOCTh OpraHn3MoBY, «I eorpaduueckoe BUI000pazoBaHme», « IKOIOTHICCKOE
BUZI000pa30BaHUE».

O6opynoBaHMe: KOJUIEKIUSI HACEKOMBIX C pa3JIMYHBIMU THUIIAMHU OKPAcKu, HA0Op IUIOJO0B U CEMSH,
KosieKust «[Ipumepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y dKUBOTHBIX», MOZETb «OCHOBHBIE HAllPaBJICHUS
3BOJIIOLIMNY, 00bEMHAs Moieb «CTPOEHHE TOJIOBHOIO MO3T'a TO3BOHOYHBIX .

buoreorpaduyeckas kapta Mmupa, kojuiekuus «PopMbl COXPaHHOCTH UCKOTIAEMbIX KHUBOTHBIX U
pacTeHuii», MoJenb anmkanus «llepekpéct xpomocom», BiakHbIe Ipenaparsl «Pa3BUTHE HACEKOMOTOY,
«Pa3Butne nArymku», Mukpomnpenapar «/lposodunay (Hopma, MyTauuu GOpMbI KPbUIEEB U OKPACKH TEJA).

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

JIaboparophas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas pabota Ne 2. «Onucanue mprucrnoco0JI€HHOCTH OpraHu3Ma U €€ OTHOCUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HBbIE IPEACTABIEHUS O 3apOKACHUM KU3HU. HaydHble TMIIOTE3bI BOSHUKHOBEHMSI JKU3HU Ha
3emie: abMOreHe3 U MaHcnepMust. XuMudeckas 3BOJIoLns. AOMOTeHHbIN CUHTE3 OPraHMYeCKHUX BEIIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE IOATBEPKACHUE XUMUYECKON dBooLMK. HadanpHble HTanbl
o6uonorudeckoi sBosronuu. I'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHbBIX CTPYKTYp U
BO3HHUKHOBEHHE NIPOTOKJIETKH. [IepBble kineTku u ux 3Bomtonusa. @opmMupoBaHre OCHOBHBIX IPYIII KHUBbBIX
OpraHU3MOB.

Pa3BuTHe xu3Hu Ha 3eMiie 1o 3paM U nepuojam. Karapxeil. Apxelickasi U IpOTEPO30MCKast IPHI.
[Taneo3oiickas spa u €€ mepruoabl: KEMOPUICKUN, OPJIOBUKCKUHN, CHITYPUICKUMA, IEBOHCKHM,
KaMEHHOYTOJIHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ epuoIbl: TPUACOBBIN, FOPCKHI, METOBOM.

KaiiHo30licKas 5pa u €€ nepuo/pl: ajJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepucTrKa KJIMMaTa ¥ Fe0JIOTHYeCKUX NporeccoB. OCHOBHBIE 3TaIlbl HBOJIFOIUN PACTUTEIBHOTIO
U )KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHuil 1 ’KUBOTHBIX. [losiBIIeHHE, pacliBeT U BBIMUpPAHHUE TPy
KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MMpa Kak OTpaxeHue 3BONIOLUN. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpPraHHU3MOB.



OBoIOIMS YeI0BeKa. AHTPOIIOJIOT M KaK Hayka. Pa3BuTHe MpencTaBIeHUM O IPOUCXOXKACHUN
4esroBeka. Meroasl u3ydeHus antponorenesa. CxoncTBa U pa3inuyus 4YeJI0BEKa U )KUBOTHBIX.
CucremaTnueckoe MoJI0KEHUE YeI0BEKa.

JBrkyiue cuibl (pakTopsl) aHTponoreHesa. HacnencTBeHHast N3MEHYMBOCTD U €CTECTBEHHBIH
or6op. OO1IeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBICHHE OPYIUil TPYAQA, MBIIIIICHHE, PEYb.

OCHOBHBIE CTaJUU U BETBU DBOJIIOLUH YEJIOBEKA: aBCTPAIIONUTEKH, UenoBek ymenslid, Yenosek
IpAMOXOAIIUH, YenoBek HeaHepTalIbCKui, YenoBek pa3yMHublil. Haxonku nekomaemMbIX OCTaTKOB, BPEMs
CYIIECTBOBAaHHUS, 00JIACTb paclpoCTpaHeHUsI, 00BEM IOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYAHUSL.

UYenoseueckue packl. OCHOBHEIE OOJIBIITUE PAChI: €BPOIICOUTHAS (€Bpa3UiiCKast), HETPO-
aBCcTpaJlouIHasl (9KBATOpHAJIbHAsI), MOHTOJIOM IHAs (a3uaTCKO-aMepuKaHcKas). YepThl IpucnocoO01eHHOCTH
IIpeICTaBUTENIEH YEIOBEUECKHUX PAC K YCIIOBUAM CylLIecTBOBaHUs. EqUHCTBO yenoBedeckux pac. Kpurtuka
pacusmMa.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabnus! u cxeMbl: «Bo3HukHOBeHHE CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHMUECKOTO MUPay,
«PacturenbHas kierka», «OKusoTHas kierka», «I[Ipokapuorudeckas kierka», «CoBpeMeHHas cucTema
OpPraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEI0BEKOOOPA3HbIX
00e3bsiH», «OCHOBHBIE MECTa NAJICOHTOJIOIMUECKUX HaX0/10K MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/IpeBHenmue moan», «peBHue moan», «llepBsie coBpeMeHHBbIE JII0an», «HenoBedueckue pacb».

Ob6opynoBanue: myssiku «IIpoucxoxxaenue yenoBeka» (OrOCTbI aBCTpAJIONUTEKa, MTUTEKAHTPOIa,
HeaH/iepTajiblla, KPOMAaHbOHIIA), CIIETIKU WU U300payKEeHUsI KAMEHHBIX OpYyIUi IEPBOOBITHOTO YEJIOBEKA
(xkamMHHU-YOMIEpHl, pyOuiia, ckpebdiia), FeOXpOHOJOrHuecKas Tadiuna, Komiekuus «®opMbl COXpaHHOCTH
HCKOINAEMbIX KUBOTHBIX U PACTEHUID.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktuueckas padota Ne 1. «M3yueHne HCKOMAEMBbIX OCTATKOB PACTEHHI U )KUBOTHBIX B
KOJUIEKLIASAX».

DKcKkypcus «IBOJIOLNS OPraHUueCKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAYyUHbIN WIIH
KpaeBequecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

DKoJ0rus Kak HayKa. 3aJauu ¥ pa3JIenbl SKOJIOTUU. MeToabl 3KOJIOTHYECKUX UCCIIEJOBAaHHM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA3€MHO-BO3ylIIHAS, IOYBEHHAs, BHYTPUOPIaHU3MEHHasL.

Oxonoruueckue dakropsl. Kiaccudukanms sxonornuecknx GakropoB: aOUOTHYECKHE, OMOTUUECKHIE
U aHTponoreHHsle. J[eficTBIe HKOIOrH4ecKuX (pakTOpoB Ha OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIEPATYpa, BIaKHOCTh. DoTonepuoansm. [Ipucnocobienns
OpPraHu3MOB K JIeHCTBHIO aONOTHYECKHX (aKTOPOB. brojornueckue puTMsl.

buotnueckue paxTopsl. Buasl 6MOTHYECKMX B3aMMOAEHCTBHIM: KOHKYPEHIIMSI, XUIIIHUYECTBO,
cumOuo3 u ero Gopmsl. [Tapazutusm, koonepanus, MyTyaan3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCAIN3M, HEUTpaIn3M. 3HaUYeHne OMOTHYECKUX B3aUMOICHCTBUN JIst
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKHU Nonyasiunn. OCHOBHBIE MOKA3aTeNN MOIMYJISLNUN: YUCIEHHOCTD,
IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpanysd. JIMHAMHUKa YUCIIEHHOCTH MOMYJISUHN U €€
perynsuus.

JdemoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kapta «IIpupoaasie 30Hb 3eMin», «Cpeasl 00UTaHNs OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsaunny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJIALNNA HHPY30pUH-
Tydenbkny, «I[lumesbie nenm».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparophas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH paCTeHUH U3 pa3HbIX MECT
OoOUTaHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTruyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISIIMKA PAa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01ecTBa U IKOJI0rHYEeCKHEe CHCTEMBI.



CoobmecTBO Oprann3mMoB — OuoreHo3. CTpyKTypbl OMOIIeHO3a: BHI0Bast, IPOCTPAHCTBEHHAs,
Tpodudeckas (numieBas). Bunbi-noMmuaantel. CBsizu B OUOIIEHO3E.

DKOJOru4ecKre CucTeMbl (3kocucTeMsl). [loHsaTre 00 3xocrcTeMe U OUOTEOIIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI YKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Kpyrosopot
BEIIECTB U [TOTOK YHEPTUH B dKocHucTeMe. Tpoduueckue (MUIIeBbie) ypOBHU 3KOocUCTeMBI. [TuimeBsie nienu u
cetr. OCHOBHBIE ITOKA3aTEJIN IKOCUCTEMBI: OroMacca, MPOAYKIIHs. DKOJIOTUYECKUE MUPAMUIbL: TPOAYKIIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYHBOCTD, CAMOPET YIS, pa3BuTHE. CyKIIEeCCHs.

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. IKOCHUCTEMAa XBOMHOTO WJIA ITUPOKOJIMCTBEHHOTO
jeca.

AHTpPOIOreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pboskocucTeMbl. broiornueckoe u
XO03SICTBEHHOE 3HAYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToiunBoCcTH 3KocucTeM. CoxpaHeHue OHOoI0rn4eckoro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. . Bepnaackoro o 6nocdepe. I'panuiibl, coctaB u cTpykTypa 6uocheps. XKupoe
BelecTBO U ero GpyHkun. Ocobennoctu 6nochepsl Kak riao0anbHON 3KOCUCTEMBI. JIHHAMUYECKOe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOT€0XMMUYECKHE IIUKIIBI JIEMEHTOB (yriepoja, a30Ta). 30HAIbHOCTh
6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3emiin. AHTPOIIOTCHHBIE H3MEHEeHHS B Onocdepe. [ mobaibpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHue IpUPOABI U YesioBeuecTBa. CoxpaHeHue OMopa3HO0Opa3us Kak OCHOBA
ycroitunBocTu 6uocdepsl. OCHOBA pallMOHAILHOTO YIIPABICHUS IPUPOJAHBIMH PECYpCaMH U UX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdemoHcTpanum:

[Hoptpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuist u cxemsl: «Ilumessie nenuy, «buoreHos: cocrtaB u cTpykTypay, «IIpupoaHsie
coobmiectBay, «Llenu nutanus», «KoIoruueckas nupamunay, «bnocdepa u genosek», « Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOTO Jiecay, «buoiieHo3 BogoéMay, « ArpoieHos3y,
«IIprMepHBIE aHTPOIIOTCHHBIE BO3ICUCTBUS HAa IPUPOAY», « BakHEHIINe NCTOYHHUKY 3arpsI3HEHUS BO3AyXa
U TPYHTOBBIX BOJ», «IlouBa — BaxkHelas cocTaBisomas ouocheps», «PakTopsl Aerpajaliui MOUB»,
«[TapHukoBbIit 3¢ pexT», «PakTophl paMOaKTUBHOIO 3arpa3HeHus ouocdepsly», «O0mas cTpykrypa
o6uocdepsl», «PacrpocTpaHeHue xxu3Hu B buochepe», «O30HOBBIN 3KkpaH Onocheps», «Kpyropopot
yraepoaa B Ouocdeper, «KpyroBopor a3oTa B IpupoAe».

Ob6opynoBanue: MoJenb-anmiankanus « TunuuHbele OMOIEHO3bI», Tepbapuii «PacTuTenbHbIe
cooOmiecTBay, Koyuteknn «broreno3y, «Bpeaurenn BaXHEHIINX CETbCKOX03SIMCTBEHHBIX KYIBTYPY,
repOapuy U KOJUIEKIIMU PACTEHUH M AKUBOTHBIX, IPUHAAJIEKAIINE K Pa3HBIM SKOJIOTHYECKUM TpyIIam
onHoro Bujaa, Kpacuas kaura Poccuiickoit @enepainuu, n300paxeHUs] OXpaHseMbIX BUJOB PaCTEHUH U
KHUBOTHBIX.

IUTAHUPYEMBIE PE3YJIbTATbI OCBOEHHA IIPOI'PAMMBI 110 BHOJIOT'HH HA BA30OBOM
YPOBHE CPE/ITHET O OBLIIEI'O ObPA30OBAHHUA

CornacxHo ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUs K pe3yJabTaTaM OCBOCHHS 00yYaroIIMMHCS
IIporpamMM CpeaHero o0Iiero 00pa3oBaHus: JHYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.
JIMMHOCTHBIE PE3YJbTATDI

B cTpyKType TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MpeaMeTa «bronorusy BbIACTICHBI CIeAYIOIINe
COCTABIISIONIHE: OCO3HAHNE 00YUAIOIMIMMUCS POCCUHCKON TpaXkTaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHUIO0, HATMYHE MOTUBAIIMH K 00yUYeHHIO OMOJIOTHH,
IeJICHAIPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHUI JIMYHOCTH HA OCHOBE KITIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAAULIUI pa3BUTHsI OMOJIOrMUYECKOT0 3HAHHSI, TOTOBHOCTh M CITOCOOHOCTH 00yYaroImuXcs
PYKOBOJICTBOBATKLCS B CBOCH JESITETHHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, TPUCYITIMH CUCTEME
OMO0JIOTNYECKOTr0 00pa30BaHMUsl, HATMUNE SKOJIOTUYECKOT0 MPaBOCO3HAHMS, CIOCOOHOCTH CTAaBUTH LIEJIU U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeMeTa « BHOTIOT s TOCTUTAI0TCS B €IMHCTBE YUeOHO U
BOCIIUTATEIHHOMN JIEATENIbHOCTU B COOTBETCTBUHU C TPAIUIIMOHHBIMU POCCUHCKUMH COLIMOKYIBTYPHBIMH,
HUCTOPHUYECKIMH U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, TIPUHITHIME B OOIIECTBE MPaBHJIAMH U HOPMaMHU



MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEHN NO3ULUHN JUYHOCTH, TATPUOTU3MA, YBAKEHHUS K 3aKOHY U IIPABOMOPAIKY, YETOBEKY TpyAa U
CTapIieMy MOKOJIEHUIO, B3aUMHOTO YBXEHHS, OEPEKHOTO OTHOMICHUS K KyJIbTYPHOMY HACJIEIUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoe U OKPYKarollen cpee.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHHSI YI€OHOTO mpeaMeTa « BUoorusy TOJDKHBI OTPaXaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYarOIINXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOIN BHYTPEHHEH MO3UIIUEH TUYHOCTH,
CUCTEMOU IICHHOCTHBIX OPUCHTAIIUN, TIO3UTUBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM IEHHOCTSIM POCCHIICKOT0 00I1IeCTBa, paCIIMPEHUE )KU3HEHHOT'O OTbITa U OMbITa
JESATEIBHOCTH B IIPOLIECCE pealii3allii OCHOBHBIX HAIPABJICHUI BOCIUTATEIbHON AEATEIHLHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMU 00YUaIOLIETOCs KaKk aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA
pOCCUICKOTO O0IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOU JEATEILHOCTH P CO3JaHUM YICOHBIX TPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENEATh COOCTBEHHYIO MO3UIUIO TT0 OTHOIICHHIO K SIBJICHHUSIM COBPEMCHHOM YKH3HU
1 OOBICHATE €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHUSI JIFOJICH C
pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COL[UAIBHBIM MOJO0XKEHHEM;

TOTOBHOCTB K COTPYJIHUYECTBY B IIPOLIECCE COBMECTHOT'O BBHIMOJIHEHUS yU€OHBIX, TO3HABATEIIbHBIX U
UCCIIEIOBATENBCKUX 3aJ1au, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OMIOHEHTOB MPH 00CYXISHUU CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPakKIaHCKON MICHTUYHOCTH, IATPHOTU3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH nepen PonnHOM, ropaocTH 3a CBOM Kpai, CBOKO PoauHy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOIOHAIIMOHANILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K TPUPOJHOMY HACICAUIO U TAMSATHUKAM IIPUPOJIbI, JoCcTH)eHusaM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HaUYEHUsI OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTH K CIIY’K€HHUIO U 3anuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €T0
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSM, CO3JJaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO TPUHATHUS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKITIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CriopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U € IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITH KAUeCTBA
TBOPUYECKOMN JTMYHOCTH;

5) pusuveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLMOHATBHOTO
0J1aronosyyus:

MMOHMMAaHKE U pean3alus 3J0pOBOro U Oe30MacHOro 00pasa KU3HHU (30pOBOE TUTAHKE, COOTIOICHIE
TUTUEHUYECKUX MIPABHUII U HOPM, COQIaHCHPOBAHHBIN PEXXHUM 3aHITHIA U OTJBIXA, pETyNsapHas huzndecKas



aKTUBHOCTH ), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IEHHOCTU TIPABIJI MHAUBHUIYATLHOTO ¥ KOJUICKTHBHOTO 0€30MaCHOTO TTOBE/ICHUS B
CUTYaIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TIOCTICICTBUI U HETPUSATHUS BPEIHBIX MIPUBBIYCK (YIOTPEOIECHUS AJIKOTOJIsl, HAPKOTHKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTbH K aKTHBHOU JICATEILHOCTH TEXHOJIOTHUYECKON U COIMAILHON HAIIPABICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKYIO AESITEIbHOCTD;

MHTEpPEC K pa3IndHbIM cpepam mpodecCHoHaTbHON AeSITebHOCTH, YMEHHE COBEPIIATh OCOSHAHHBIN
BbIOOD Oynyiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO 1 CaMOOOPA30BAHUIO HA MIPOTSKCHUH BCEH KU3HU;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

IKOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHUE K MPUPOIC KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYLIECTBOBAHMS,

MOBBIIICHUE YPOBHS YKOJIOTHUECKON KYIbTYphI: MPUOOPETCHUE OTBITA TNIAHUPOBAHUS TTOCTYITKOB U
OLIGHKH UX BO3MO>KHBIX TOCJIEICTBUMN I OKPYKAIOIIEH Cpeibl;

OCO3HAHME TII00AILHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PELICHHUs;

CIOCOOHOCTH MCIOIB30BATh MPUOOPETaeMble MPU U3yUYEHUU OUOIOTUH 3HAHUSA U YMEHUS MIPU
pelIeHny po0IIeM, CBS3aHHBIX C PAllMOHAILHBIM IPUPOIONIOIB30BAHUEM (COOITFOICHHE TIPABHIT TIOBEICHUS
B IIPUPO/IE, HAIPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B SKOCUCTEMAaX, OXPaHy BHIOB, IKOCHUCTEM,
ounochepsl);

aKTUBHOE HETIPUSATHE IEHCTBUHN, MIPUHOCAILIUX BPE OKPYKAIOUIEH MPUPOIHON cpelie, yMEHUE
MIPOTHO3UPOBATH HEOIATOMPUATHBIC SKOJIOTHYCCKHUE TTOCIEACTBYS MPEANPUHUMACMBIX JICHCTBUN U
MPeI0TBPALIATh UX;

HAJIMYUE Pa3BUTOrO IKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTHICCKONU KYIBTYPBI, OIBITA JeATCIbHOCTH
9KOJIOTMUYECKOM HAMpaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCSI MU B ITO3HABATEIbHON, KOMMYHUKATHBHOMN
Y COLMATILHON MIPAKTHKE, TOTOBHOCTH K YYaCTHIO B MMPAKTUICCKON JEATSILHOCTH SKOJIOTHUSCKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTHKK, OCHOBAHHOTO Ha TUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M YMTATEIHCKOUW KYJIBTYPHI KaK CPEICTBA B3aUMOJICHCTBUS MEXKTY
JIOJIbMU U TIO3HAHUS MUPA;

MMOHMMAaHHE CIIEIU(PUKNA OMOJIOTHH KaK HayKH, OCO3HAHUS e€ poyid B (DOPMHPOBAHUY PAMOHAIIEHOTO
HAyYHOTO MBIIIJIEHUS, CO3/IaHUU IIEIOCTHOTO MPECTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O eTUHCTBE
TIPUPOJIBI, YeJIOBEKa U OOIECTBa, B TO3HAHUY MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TTPOOIeM
COXPaHEHHUS MPUPOJTHOTO PABHOBECHS;

YOKIAEHHOCTh B 3HAYMMOCTH OWOJIOTHH TSI COBPEMEHHOM IMBIIIN3AINN: 00€CIICYCHHSI HOBOTO
YPOBHS pa3BUTHS MEIUIIMHBI, CO3aHUE TIEPCTIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelIaTh peCypcHbIe
MIPOOJIEMBI PA3BUTHSI YEIOBEUESCTBA, TOMCKA ITyTEH BBIX0J1a U3 TII00ATBHBIX KOJOTHYCCKHIX TTPOOIIeM 1
obecrieueHus nepexo/ia K yCTOMIMBOMY Pa3BUTHIO, PAIlHOHATFHOMY HCIIOIH30BAaHHUIO MPUPOTHBIX PECYPCOB
1 (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJOTHYECKUX 3HAHUH B IIEJIAX MOBBIIMICHUs 00IIEH KyIbTYypHI,
€CTECTBCHHO-HAYYHON TPAMOTHOCTH, KaK COCTAaBHOM 4acTH (hYHKIIMOHATBHON IPAaMOTHOCTH O0YJarOIIHXCS,
dbopMupyeMoii pu N3yueHUr OUOJIOTHH;

MMOHMMAaHHE CYNTHOCTA METOJIOB IIO3HAHMUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BaTh MOy4yaeMble 3HAHUS JUIS aHAIHM3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIET0 MUpa 1
MIPOUCXOJIINX B HEM H3MEHEHHM, YMEHHE JIeJTaTh 000CHOBAHHBIC 3aKTFOUCHUS Ha OCHOBE HAYYHBIX (PAKTOB
Y UMEIOIINXCS JAHHBIX C IENbIO MOTYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIHHO UCIOBL30BaTh OMOIOTHUECKHUE 3HAHUS IS PEeIIeHus IpodiieM B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;



OCO3HaHUE IIEHHOCTU HAYYHOH JEATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO S TETLHOCTh HHIMBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KM3HEHHBIMHU TIOTPEOHOCTSIMH.
METAINPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe Pe3yibTaThl OCBOCHHS YU4eOHOTO MpenmeTa « BHOIoTHs» BKIIIOYAIOT: 3HAYUMbIE
it HOPMHUPOBAHUS MUPOBO33PEHHS 00YJAFOIIMXCS MEKIUCITUTUTMHAPHBIC (MEKITPEIMETHBIC)
OO0IIeHAYYHBIE TOHITHS, OTPAXKAIOIIUE IIEJTOCTHOCTh HAYYHOU KapTUHBI MUPA M CHICIIUPHUKY METOIOB
MMO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SJHEPTHsI, SIBIICHUE, ITPOIIECC, CHCTEMA,
HAYYHBIN (DaKT, IPUHIIKII, TUTIOTE3a, 3AKOHOMEPHOCTbh, 3aKOH, TEOPHS, CCIICI0OBaHKE, HAOIIOIeHUE,
HU3MEpEHNE, SKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHBIC yIeOHbIE IeHCTBUS (TI03HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISITHBHBIC), 0OeceunBarone GopMupoBaHue GyHKIIMOHAILHONW TPAMOTHOCTH U
COLIMATILHOW KOMIIETCHIIMH 00YYaIOIINXCsl, CIIOCOOHOCTh 00YYAIOIINXCS HCIIOJIB30BATh OCBOCHHBIE
MEXTUCIUILTHHAPHBIC, MUPOBO33PEHYECCKHE 3HAHKS U YHUBEPCAIbHbIC YUeOHbIC ICHCTBUS B
ITI03HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MertarnpeaMeTHbIC Pe3yIbTaThl OCBOCHHS ITPOTPAMMBI CPETHETO 00IIETr0 00pa30BaHuUsT JOJDKHBI
OTpaXkaTh:

OgiajeHne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (DOPMYJITHUPOBATh U aKTYaIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh IIPH OCBOCHUHY 3HAHWH MPUEMBI JIOTHIECKOTO MBIIIICHHS (aHAIHM3a, CHHTE3a,
CpaBHEHUs, Kiaccuukanuu, 0000IIeHHS ), pACKPBIBATH CMBICII OMOJIOTMYECKUX MOHATUH (BBIICIATH UX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMH ITOHSATHSIMH ),

OIIPENIEIIATH 1SN IATSILHOCTH, 3a1aBasi MapaMeTPbl U KPUTEPHH UX JOCTHIKCHHSI, COOTHOCHTh
PE3YNIbTAThI NEATSIIEHOCTH C TTOCTABIICHHBIMU IEJISIMH;

UCIIO0JIH30BATh OMOJIOTUYECKUE MTOHATHS I O0OBSICHEHUS! (PAaKTOB U SIBJICHUI dKHUBOW IPUPOJIBI;

CTPOUTH JIOTUIECKUE PACCYKACHUS (MHIYKTHBHBIC, ISyKTHBHBIC, TI0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUHS B pACCMATPHBACMBIX SIBJICHUSX, ()OPMYIIMPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIIBbHBIC CPEICTBA JIJIS TIPEICTABJICHHUS CYIECTBEHHBIX CBSI3eH U OTHOIICHUH B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTHUBOPEUUN PA3HOTO POJIA, BHISBICHHBIX B PA3IMYHBIX
WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH perIeHus MPoOIeMbl C YIETOM aHATN3a UMEIOLITUXCS MaTEpUaTIbHBIX U
HEMaTepUATHHBIX PECYypPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIENISIM, OLICHUBATh
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUAX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIa/IETh HABBIKAMU y4eOHO-MCCIEA0BATEIbCKON U MTPOEKTHOM 1eATEeIbHOCTH, HABBIKAMU Pa3pelIeHUS
po0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHSI PAKTHUECKUX
3a/1a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

HCIIOJIb30BATh PA3IMYHBIC BUIBI ACITSILHOCTH IO IMTOTYICHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIUH,
peoOpa30BaHUIO0 U MPUMEHEHHUIO B YUEOHBIX CHTYAIIHIX, B TOM YHCIIE TIPU CO3JaHUH YUCOHBIX U
COIMAILHBIX MPOCKTOB;

(hopMHUPOBATh HAYYHBIH TUIT MBIIIUICHUS, BIaIeTh HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMU MTOHATHIMH
1 METOJIaMH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 33a4l B 00Pa30BATEIHLHOM NESTENHHOCTH U KU3HEHHBIX
CUTYaITUsX;

BBISIBJISITH PUYHMHHO-CIICJICTBEHHBIE CBSI3U U aKTyalIM3UPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y €€
peIIeHNs, HaXOAUTh aPTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a7]aui Pe3yIbTaThl, KPUTUYECKHU OLIEHUBATh UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;



JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYILLECTBIIATH LI€JIEHAIIPABICHHBII TOMCK NTEPEHOCA CPEICTB U CIIOCOOO0B AEHCTBUS B
poecCHOHABHYIO CPey;

YMETb IIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEESITENbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBI/IBUI'aTh HOBBIE UJIEH, MIPEAIaraTb OpUrHHAIbHbIE TOIXObl U PEILIEHHs], CTABUTh MPOOIEMbI U
3aJ]auu, JOMYCKAIOIINE aTbTePHATUBHBIEC PELICHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HHPOPMALIUMH (TEKCTE Y4eOHOTO OCO0Hs, HAyYHO-
HOMYJISAPHOI JIuTeparype, OMOJOrMUECKUX CI0BapsAX U CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHeTe), aHaM3upoBaTh MH()OPMAIHIO pa3IMYHBIX BUAOB M (POPM MPEACTABICHUS, KPUTHIECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aIIPOCHI M TPUMEHSTH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE OMOJIOTHYECKON
uHpopMalnun, HeOOXOJUMOM [T BBINOJIHEHUS YYeOHbIX 3aa4;

pUOOPETATh OMBIT HCIIOJIL30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O UCIIOIb30BAHUS PA3JIUYHBIX [TOUCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BEIOMPAThH ONTHMAJIBHYIO (POPMY TPEACTABICHUSI OMOIIOTHIECKOM HH(OpMAIK
(cxembl, rpaduKH, TUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BATh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOJIOrHYecKor HHPOpMAaLIUeH:
IPUMEHATh XUMUYECKHE, GPU3NUECKHE U MaTeMAaTHYEeCKUEe 3HAKU U CUMBOJIBI, GOpMyJibl, aO0OpeBUaTypy,
HOMEHKJIATYpY, UCTIOIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HaBbIKAaMM PACIIO3HABAHUA U 3aILUThI HH(YOpMaK, HHPOPMALIMOHHON 6e301macHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o61menmue:

OCYILECTBIATH KOMMYHHUKALIUU BO BCeX cdepax *KU3HHU, aKTUBHO y4acTBOBAaTh B JUAJIOre WIH
JMCKYCCHH TIO CYIIECTBY 00CYKJaeMoil TeMbl (YMEHHE 33a1aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHS
OTHOCHTEJIBHO BBINOJIHEHUS Npe/iaraeMoi 3a1aui, yYMThIBaTh HHTEPECHI U COIVIACOBAHHOCTh MO3ULIUI
IPYTUX YYaCTHUKOB JMAJIOTA WU IUCKYCCHUN);

pacrio3HaBaTh HeBepOaJlbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLMANIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIMi, yMETh CMATYATh KOH(DIMKTHI M BECTH ITEPETOBOPHI,

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHUS APYTHX
JIFO/ICH, TIPOSIBIISITh YBAXKUTEIIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopMyTnpoBaTh
CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JJOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBUIYaIHHON paObOTHI IPU pEIICHUN
Ouosiornyeckoit mpo6sieMbl, 000CHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHHUS TPYNIIOBBIX (hOpM
B3alMO/JICICTBUS NPU peLICHUH yueOHOU 3a/1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIMX HHTEPECOB U BOZMOXKHOCTEHN
Ka)X/IOTO WIeHa KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHOMH /1€ TeIbHOCTH, OPraHU30BbIBaTh M KOOPAUHUPOBATH JEHCTBUS 1O €€
TOCTIDKEHHIO: COCTABIISITH IJIaH JCHCTBUH, paclpeeNiATh POJIM C YYETOM MHEHUH Y9aCTHHKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHON pabOThI;

OILIEHUBATh KAYECTBO CBOETO BKJIAJIA U KAXKIOTO YUACTHUKA KOMAH bl B OOIINH pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJyIarath HOBBIE TPOEKTHI, OIEHUBATH UJIEH C MMO3UIMHA HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISTH MIO3UTHBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IIMUHBIX CUTYAIUSX, TIPOSIBIISATH
TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUITUATUBHBIM.

Ogaaenne YHUBEPCATBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBIABICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;



BBEIOMpATh HA OCHOBE OMOJIOTUYECKIX 3HAHUU IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX
Y MIOCTYIIKaX 110 OTHOILIEHUIO K )KMBOM MPUPOJIE, CBOEMY 3OPOBBIO U 3JJOPOBBI0 OKPYKAIOIINX;

CaMOCTOSITENTLHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIbHOCTb, BBISIBIIATH MPOOJIEMBI, CTABUTH U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJISIT IIJIaH PEHICHUS TPOOJIEMBI ¢ YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHUIO IIIMPOKOH IPYAUIINH B PA3HBIX 001aCTSIX 3HAHUH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBAaTh COOTBETCTBUE
pEe3yIbTaTOB LIEJISIM;

BJIa/IETh HABbIKAMU MO3HABATEIHLHOU pedIeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUN U
MBICITUTEIIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHH, MCIIOJIB30BATh TPUEMBI pe(ICKCUU JIJISl OLICHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBAThb PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s M APYTrUX:

MIPUHUMATD ce0sl, MIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATIU3€ PE3YIbTATOB ACSITEIHHOCTH,

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOTr0 YEIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl oOcBoeHUs porpaMMbl COO 1o 6uonoruu Ha 6a30BOM YPOBHE BKITIOYAIOT
cnenuduueckue st yaeOHoro npeamera «buonorusy Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH MO
OCBOCHUIO, MHTEPIIPETALNHU U MPeoOpa30BaHUIO 3HAHUH, BUJIBI ISATEIBHOCTH 10 TIOTYYSHHIO HOBOTO
3HAHUA U IPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYAIIUAX, a TAKXKE B peaTbHBIX JKU3HEHHBIX
CUTYaIIHsIX, CBSI3aHHBIX C OMosiorueit. B mporpamme npenMeTHbIe pe3yJIbTaThl IPEICTABICHBI TI0 T0/1aM
o0OyueHusl.

[IpeameTHBIC pe3yabTaThl OCBOEHU yueOHOro npeameta «buonorus» ¢ 10 knacce nOmKHBI
OTpaxaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OHMOJIOTUH B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIQJIE€ POCCHUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, ()YHKIIMOHATILHOMN
IPAaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHUS] )KU3HEHHBIX 3a/1a4;

yMEHHUE PacKphIBaTh COJIEPKAHUE OMOTIOTUUECKUX TEPMUHOB U TTOHITHI: )KH3Hb, KJIETKA, OPTaHU3M,
MeTabom3M (0OMEH BEIECTB U MPEBpallleHUue YHEPTUH ), TOMEOCTa3 (CaMOperysiius), ypOBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCTIPOU3BEACHHUE (PEMPOIYKIIUS ), HACIEACTBEHHOCTh, U3MEHYHUBOCTD,
POCT U pa3BUTHE;

yMEHHUE U3JIaraTh OMOJIOTUYECKHE TEOPUH (KJIETOYHAs, XPOMOCOMHAsI, MyTallMOHHAs, IIEHTPAIbHAS
JorMa MoJIeKysipHoi 6uosorun), 3akonsl (I'. Menaens, T. Moprana, H. W. BaBunosa) u yuenus (o
LIEHTPaxX MHOI000pa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. V. BaBunosa), onpenensite rpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHUE BIIAJIETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIFOACHUE U ONTMCAHNE KUBBIX
CHCTEM, TIPOIIECCOB U SBIICHUH, OpraHu3allvs U MPOBEACHUE OMOJOTHIECKOT0 HKCIIEPUMEHTA, BBIIBI)KEHUE
THUTIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXKY UCCIEyEMBbIMHA BEIMYNHAMH, OOBSICHEHUE TIOJTYICHHBIX
PEe3yAbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATUIA, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBO/IbI Ha
OCHOBAHHH TIOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIACIATH CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTraHH3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U



MIPEBpAaILECHHs] SHEPTHH B KJIETKE, (POTOCHHTE3A, IUTACTUYECKOT0 U SHEPreTHUECKOro 00MeHa, XeMOCHHTE3a,
MHTO3a, Me103a, OTUI0I0TBOPEHHUS, PA3MHOXKEHHS, HHUBHIYAJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHE3);

yYMEHHUE NMPUMEHSTH MOTy4YeHHbIC 3HAHUS I 00bSICHEHHS OMOJIOTMUYECKUX MPOLIECCOB U SIBICHUM,
JUISL IPUHATHS NPAKTHYECKUX PELICHUI B TOBCETHEBHOM KHU3HU C IENbI0 00ecTedeHus 0€3011acCHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIUX JIOACH, COOII0OACHUSI HOPM IPaMOTHOTO ITOBE/ICHHS B
OKpY’KalolIel PUPOJHOH cpese, TOHUMaHHe He00OXO0IMMOCTH HCIIOIb30BAHHS JOCTHKEHUH COBPEMEHHOM
OMO0JIOTMU M OMOTEXHOJIOTHIA JJIsl PallMOHAIBHOTO TPUPOIOTIOIB30BAHHUS;

YMEHHE PeIIaTh JIeMEHTapHbIC TeHETHYECKHE 3a/1a491 Ha MOHO- U IUTHOPUIHOE CKpPEIUBAaHuUE,
CIIETIIICHHOE HACJIEZI0BAaHHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS ISl IPEACKa3aHHs
HacJeJOBaHHs IPU3HAKOB y OPTaHU3MOB;

YMEHUE BBITIOIHATH J1a00paTOpHBIE U MPaKTHUECKUE paboThl, COOMI0IATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO COJePKAHNS,
BKJIFOYAIOIIYIO TICEBJJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HICTOYHUKOB (CPEACTBAa MACCOBOM MH(MOPMAIUH,
HAYYHO-TIONYJISIPHBIE MaTePHAaJIbl), STHUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAHUI B OMOJIOTHH,
MEeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS, 0000111ast OMOIIOTUYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh MOHATHIHBIN armapar OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 11 Knacce nOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B () OPMHPOBAaHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUPa M HAYYHOTO MHPOBO33PEHHUS, O
BKJIA/IC POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, ()YHKIIMOHATIHLHON
IPaMOTHOCTH YeJIOBEKa JUIS PEICHHsS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJIEPKaHIE OMOIOTMYECKIX TEPMHUHOB H ITOHATHI: BH/I, TOMYJIALNS, TeHO(OH],
IBOJIIOLINS, JBIDKYIINE CHITBI ((haKTOPBI) SBOJIOLHMH, IPHCIOCOOIICHHOCTh OPIraHU3MOB, BH1000pa3oBaHue,
HKOJIOTHYECKHE (PaKTOPBI, SKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, SN MUTAHNUS,
IKOJIOTUYEcKas Mupamua, Onoreonenos, onocdepa;

YMEHHUE H3JIaraTh OMOJIOTHYECKHE Teopuu (IBooInonHas Teopust Y. JlapBuHa, CHHTETHYECKAs
TEOpHsI SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxojcrsa K. M. bapa, uepenoBanus
IJIaBHBIX HarpaBieHui u nyrei sBotonuu A. H. CeBepiioa, yuenus o 6uocdepe B. 1. Bepnaackoro),
OTIPEAETSTh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIIAZICTh METOAaMH HAYYHOTO MTO3HAHMS B OMOJIOTHUU: HAOIIO/IEHHE M ONTMCAaHHUE YKUBBIX
CHCTEM, MTPOLIECCOB U ABJICHUM, OpraHu3aIys U NpoBeIeHHe OHMOIOIMYECKOTr0 SKCIIEPUMEHTA, BBIIBUKEHHE
THITOTE3HI, BHISIBJICHNE 3aBUCHMOCTH MEXKIY MCCIIeTyEeMbIMHA BETHYNHAMHU, O0bSICHEHHE MTOTyISHHBIX
PE3YNBTaTOB, UCTIOJIL30BAHHBIX HAYYHBIX TOHSATHH, TEOPHI M 3aKOHOB, YMEHHUE JIeTIaTh BBIBOIBI HA
OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACTATH CYLIECTBEHHBIE IPU3HAKN CTPOECHUS! OMOJIOTHUECKUX 00BEKTOB: BUIOB,
MOIYJISIIU, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U SKOCHUCTEM, OCOOCHHOCTH
MPOILIECCOB: HACIEICTBEHHON N3MEHYUBOCTH, ECTECTBEHHOT'O 0TOOPa, BH1000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA YHEPTUU B 3KOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXMMUYECKUX LIUKIIOB B buocdepe;

yYMEHHUE NMPUMEHSTH MOTy4YeHHbIE 3HAaHUS JUIs1 00bSICHEHHS] OMOJIOrMYECKUX MPOLIECCOB U SIBICHUM,
TUTSL IPUHSTHSI TPAKTHYECKHUX PEIICHUH B MOBCETHEBHOM JKMU3HU C LENBI0 00ecTieueH s 0€301MacHOCTH
CBOETO 37I0POBbS U 3/10pPOBbs OKPYXKAIOIIUX JI0/I€H, COOII0A€HUSI HOPM IPaMOTHOTO MOBEICHHS B
OKpY KaroIel MpUpOoIHOHN cpelie, TOHMMaHNuEe He0OXO0MMOCTH HCIIOIh30BaHUS TIOCTHKEHU COBPEMEHHOU
OMOJIOTUH JUTSI PAllMOHATIBHOTO MPUPOIOTOIb30BaHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKHE 331a4H, COCTABIATh CXEMBI TIEPEHOCA BEIIECTB U
DHEPTUH B DKOCHCTEMaX (IIeTTH MUTaHUS);

YMEHHE BBIOJIHATH J1a00paTOPHBIE U IPAKTHUECKHE PabOThI, COOJI0IaTh MpaBUia npu paboTte ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIMIO OMOJIOIMYECKOT0 COJIepKaHuU,
BKJTIOYAFOIIYIO TICEBIOHAYYHBIE 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM HH(pOpMAITUH,



HAYYHO-TIOMYJISIPHBIE MaTepPHalIbl), pacCMaTPUBATh IN100ATBHBIE SKOJIOTHYECKHE POOIEeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

YMEHHE C03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOILIECHHS, 0000111ast OMOIIOTHYECKYIO
UH(OPMAIHIO U3 HECKOJIBKIX HCTOYHUKOB, TPAMOTHO UCIIOIB30BAThH MOHATHHHBIN armapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHMe pa3ae/ioB U TeM u¢posBbie
Ne o/ — pasi Beero Kontposbubie IIpakTnueckue S:-) p?::) OBAT eJ)Ibel e
padoThI padoThI pecypebi
bubmuorexa [JOK
. brogorns Kak nayka 2 0.5 https://m.edS(]J_EJ.ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHU3alus 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHA 6 bubmiorexa [JOK
https://m.edsoo.ru/7f41c292
5 Pa3mHOXkeHMe U MHAUBUAYAIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U HI3MEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
v Cenekiust opraHu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 0 4
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11 KUIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHue pa3aesioB H TEM udpoBbie
Ne n/mm IporpaMmb1 pa Beero Kontpoabubie IlpakTunueckue f)lépg):) OBAT eJ)'IbHLI e
padoThI padoThI pecype
1 IBOIONHOHHAs GHONOTH J 1 EES?:?/%Z%Z&S’E/ 7f41cc74
2 Bo3HuMKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmmorexa [IOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f4lcc74
4 Coo011ecTBa U 9KOJIOTHUYECKHUE CHCTEMBI 9 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoOe Bpemst 2 bubmotexa [IOK
https://m.edsoo.ru/7f4lcc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5
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