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HOACHUTEJIBHAS 3AIINCKA

IIpu pa3paboTke mnporpaMmbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY JJIA
ONpeJeNieHHs] MOAXOAOB K (OPMUPOBAHUIO COJEpKAaHHMS y4eOHOro mpeaMera
«buonorus»  cocraBuin:  KoHUenTyanbHele — nonoxenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEpKaHMsl, Pe3yJbTaTOB 00yUYeHUsI U TpeOOBaHUM K
YPOBHIO TMOJTOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00 OOIMMX WENsIX W MPUHIHUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpelHEro o01ero o0pa3oBaHus B
Poccuiickoit @enepanun, a TakKe MOJOKEHUS O crielupuKke OMOJIOTUH, €€ 3HAUCHUU B
MMO3HAHUU YKUBOU MPUPOJBI U 00ECIICUCHUHU CYIIECTBOBAHUS UEIOBEUECKOT0 OOIIECTBA.
CornacHO Ha3BaHHBIM TMOJIOXKEHUSM, OMpPEACICHbl OCHOBHBIE ()YHKIIMU MPOTrpaMMBbI IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T mpejcTaBiIeHHE O LEesAx, 00 oOumed crpareruu
oOy4eHUs, BOCIIUTAHUSI U PA3BUTHUS OOYYAIONIUXCS CPEICTBAMU Y4YEOHOTO MpeameTa
«buonorus», ompenenser o00s3aTeTbHOE MNPEIMETHOE COJEP)KaHUE, €ro CTPYKTYpY,
pacmnpeiesieHue 1o pasjiesiaM U TeMaM, PEKOMEHAYEMYIO TIOCIe0BaTeIbHOCTh U3yUeHHUS
y4eOHOTr0 MaTeprayia ¢ y4éTOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHUKU
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOTNXCS.

B mporpamme mo OHOJOTMHM Tak)Ke YYHTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHbIM M  TPEIMETHBIM  pe3yibTaTaM OOy4YeHHs B
(GbopMHUpPOBAaHUM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATENIBHON JEATEIbHOCTH/y4eOHBIX
JENCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUS.

B mnporpamme mo Owmomorum (10—11 xmacchl, 0a30BbI YpPOBEHb) peaIn30BaH
OPUHIIMIT TPEEeMCTBEHHOCTH B M3Yy4YeHUM OWOJoruu, Onaromaps uyeMy B HeW
IPOCMATPUBAETCSl HANIPABJICHHOCTh HAa Pa3BUTHE 3HAHU, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS, IEHHOCTHBIX  OPUEHTAlUi  JINYHOCTH,
HKOJIOTUYECKOTO MBIIUICHHS, MPEACTABICHUM O 3J0POBOM 00pase KU3HU U OEpeKHBIM
OTHOLICHUEM K OKpyXxawliuen npupoaHou cpene. [lostomy Hapsany ¢ u3ydeHHEM
00IIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOCHUU KHUBBIX CHCTEM Pa3HOTO
paHra U CYHIIHOCTM OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOLECCOB B MPOrpamMme Mo
OMOJIOTHY Y/IENIEHO BHUMAHHE HMCIOJB30BAaHUIO TMOTYYEHHBIX 3HAHUN B MOBCEIHEBHOU
KU3HU JIJIs1 pEIICHUS MPUKIIAIHBIX 3a/1a4d, B TOM YKCIe: MPO(HUIaKTUKNA HACIEICTBEHHBIX
3a00eBaHUl YeNOBEKa, MEINKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
AKOJIOTMUYECKU 11eJIECO00PA3HOro MOBEAEHHUS B OKPYXAIOIIECH MPUPOIHON cpelie, aHaIu3a
BIIMSHUS XO3SUCTBEHHOM JEATEIbHOCTH YEJIOBEKa HA COCTOSIHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHUE BHHMAaHUA K MPUKIAJHOW HAMpPaBICHHOCTH
yaeOHoro Tmpeamera «bHONOTHS» TPOJUKTOBAHO HEOOXOAMMOCTHIO 00O€CTICUeHUS
YCJIOBUM Il PEIICHUS OJHOM W3 aKTyallbHbIX 3aJa4 UIKOJIBHOTO OHMOJOTHYECKOTo
oOpa3zoBaHus, KOTOpas MpesanonaraetT (GpopMUpoOBaHHE y OOYUYaIOIIMXCS CIIOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHeE cpeiHETro 00111ero 00pa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa
obOecrnieunBaeT (QOpMHUPOBAHUE Yy OOYyUYarOUIUMXCS MPEICTABICHUNA O HAy4YHOW KapTHUHE



MHpa, pacuupsieT U 0000IIaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIMUUTEIBHBIX TPU3HAKAX
— YPOBHEBOW OpraHu3allid M SBOJIOLMHU, CO3Aa€T YCJIOBHS [JIsi: TO3HAHUSI 3aKOHOB
KUBOU MPUPOALI, GOpMUPOBaHUS (YHKIIMOHAIBHON IPAMOTHOCTH, HABBHIKOB 3JI0POBOTO
1 6e30macHoOro 00pasa >KM3HU, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOT'O OTHOIIICHUS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbioe 3HaueHue OUONOTHS HMMEET TaKXKe JJIsl PEIICHHUS BOCIUTATEIbHBIX U
pPa3BUBAIONIUX 3a/lady CPEIHETr0 OO0IIero oOpa3oBaHUs, COLMAIM3AIMU O0YYarolUXCs.
N3yuenne Ouosioruu oOecrnedyrBaeT ycloBUs sl (OPMUPOBAHUS MHTEIUICKTYalIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ HMH(GOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYpHI,
CIOCOOCTBYET MHTErpalli OMOJIOTMYECKUX 3HAHUW C MPEJCTaBICHUSIMU U3 APYTUX
y4eOHBIX TMPEIMETOB, B YAaCTHOCTH, (U3MKU, XuMuu u reorpaduu. HazpaHHBIC
MOJIOXKEHHUS O TIPeAHA3HAYCHUH yueOHOro npeamMera «bruosorusy cocTaBuiIM OCHOBY JJIs
OMpeNeNieHUs] TOJAXOJ0B K OTOOPY H  CTPYKTYPUPOBAHUIO €ro  COAEp KaHHS,
MPEJACTaBICHHOTO B MPOrpamMMe 1Mo OUOJIOTHH.

OT6op coxaepxkanus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C TO3MIUH KYJIbTYpPOCOOOPa3HOTO IMOAX0/a, B COOTBETCTBUHM C KOTOPBHIM
oOydJaromuecs: JOHKHBI OCBOUTH 3HAHUS U yMEHUSA, 3HA4YMMBbIE i1 (opMUpOBaHHS
o0IIel KyJIbTYphl, ONpPEACISIONMe aJeKBaTHOE MOBEJICHHUE YEIOBEKA B OKpYXKAOIIEH
OPUPOJTHON cpefie, BOCTpeOOBAaHHBIE B TIOBCEIHEBHOW JKM3HM M MPAKTHICCKOU
nesitenbHocTH.  Oco0oe MecTo B ATOM cHUCTeMe 3HAHMM 3aHUMAIOT AJIEMEHTHI
collepKaHMs, KOTOpbIE CIYyXKaT OCHOBOM uisi (OPMUPOBAHMS MPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U IEHHOCTHBIX OPHEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX T'yMaHU3AIMU OMOJIOTHYECKOTr0 00pa30BaHusl.

CtpykTypupoBaHHUE COJEpKaHUs Y4eOHOro MaTepuaia B IporpaMMme 1Mo OMOJOoTUr
OCYIIECTBICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYECHUS] 3HAHUNA OO0 OTIMYUTEIHHBIX
OCOOCHHOCTSX JKMBOM TIpUPOJBI, O €€ YpPOBHEBOW OpraHW3alui W JBOJOIUU. B
COOTBETCTBHHM C O3TUM B CTPYKType ydeOHOoro mnpenmera «buosiorus» BbiaeaeHbI
CIeNYIONINE COJAepX)aTelnbHble JMHUU: «buoNorus Kak Hayka. MeToabl HAy4dHOTO
no3HaHus», «Kierka kak Oumonmoruueckas cuctemay, «OpraHu3m Kak OHOJIOTHYECKas
cuctemay, «CuctemMa W MHOrooOpa3ue OPraHHUYECKOro MHUpa», «IBOJIONUS >KHBOU
MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenpb nzyyenus yueOHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
OOy4JaromMMHUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKITMOHAIBbHON OpraHu3aiii KUBBIX
CHUCTEM pa3HOTO paHra W TPHUOOPETCHHE YMEHUW WCIOIB30BaTh OTH 3HAHUS IS
IPaMOTHBIX JCHCTBUN B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI M PEIICHUS PA3THIHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTr>keHue e u3ydeHust yaeoHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 33/1a4:

OCBOEHHUE 00YUYaIONIUMUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBUiiaX, CIyKalluX OCHOBOW s
dbopMupoBaHusl MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTMHE MHpa, O METoJax



HAay4YHOT'O MO3HAHUS, CTPOEHUU, MHOTO0Opa3un U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3alllM, BBIIAIOUIUXCS OTKPBITUSX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHoJI0orNy,

dbopmupoBaHue y OOydYarONIUXCS TO3HABATEIbHBIX, WHTEIUJICKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEHN B MpOIlECCe aHaln3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJOTUH
Hay4YHBIX B3TJIAJIOB, WJEW W TOAXOJOB K HM3YUEHHMIO KUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3aIuy;

CTaHOBJIEHHE Y 0Oydyaromuxcs o0men KyabTypbl, (PYHKIHOHATBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHHUM OOBSACHATH W OIECHUBATh SBJICHUS OKPYXKAIOIIETO MHpa KUBOU
MPUPOJIbI HA OCHOBAHWU 3HAHUM U OIBITA, OJYYEHHBIX MPU U3YUCHUU OUOJIOTHY;

dopmupoBaHue y  OOydYaroOIIMXCSd  YMEHUHW  WUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTUUECKON JCATEIBHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpOoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOCKAEHHOCTH B BO3MOXKHOCTU TIIO3HAHUS YEJIOBEKOM >KUBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUSI K HEH, COOJIFOICHUSI STUUECKUX HOPM
IPY TIPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JJI1  TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOU KYIbTYpHI, JUIsl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNS,

NPUMEHCHHE NPUOOPETEHHBIX 3HAHUM M YMEHUN B TOBCEIHEBHOW KU3HU IS
OLICHKU TOCJTEACTBUN CBOEH NEATETbHOCTH IO OTHOIICHHMIO K OKpYXaroleh cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHME M COOJIOZEHHUE Mep MNPOPUIAKTUKU
3a00JIeBaHM.

B cucreme cpemnero obmero odpazoBanus «buonorusi», uzydyaemas Ha 0a30BOM
ypOBHE, SBISE€TCA O00S3aTeNbHBIM y4eOHBIM TIPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHO# obnactu «EcTecTBeHHO-HAyYHBIC MPEIMETHD.

Jlns w3ydeHuss Omosiorud Ha 0a30BOM YpOBHE cpeaHero ooOmero obpa3oBaHUs
otBoauTcs 68 vacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 ygaca (1
4yac B HEJEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3b OHOJIOTMH € OOIIECTBEHHBIMHU, TEXHUYECKUMU H
JIPYTMMH €CTECTBEHHBIMU HayKamu, Quiocopuei, 3TUKOW, 3CTETUKOW W mpaBoM. Poiib
Oouosioruu B (QOPMHPOBAHWUU COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KWUBOW MPUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OIHMCAaHUE,
U3MepeHue, Kiaccuukalus, MoJeIMpOBaHue, CTaTUCTUYECKass 00pa0oTKa TaHHBIX).

JdeMoHCcTpanum:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabnuiipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Tpaktrueckas padora Ne 1. «Mcrnonb30BaHKMe pa3IMYHBIX METOJOB MPU U3YUYECHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

Kupbie cucrembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouosioruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMoOcHCTEM M HMX pa3HOOOpa3ue. YPOBHM OpraHu3alid OHWOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpPTaHU3AIUU KUBOU
IPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMmnuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKM. XHUMHUUYECKHE DJIEMEHTBhI: MaKpOSJIEMEHTHI,
MHKpPO3JIeMEHThl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

OYHKIHUH BOJbl U MUHEPAIbHBIX BEUIECTB B KieTKe. [loanepxanue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u crTpoeHue O€NKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3ameHuMmble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

depmeHThl — Owmosnormdyeckue katanm3aTopbl. CTpoeHMe (epMeHTa: aKTUBHBIN
1eHTp, cyocrpatnas crenuduanocts. Kodhepmentsl. Butamuasl. Otianunst GepMeHTOB
OT HEOPTraHWYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapubl (TJIIOKO3a, pudo3a U JAe30KcHpuO03a), Iucaxapuibl
(caxaposa, JJakTO3a) U moyircaxapuibl (Kpaxmal, TJIMKOTeH, 11eJl1i0I103a). buonornyeckue
(GyHKIMH YyTIEBOAOB.



Jlununel: Tpurnunepuasl, Gochonunuasl, crepousbl. ['uapodunsHo-TuaAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu nunuaoB. CpaBHEHUE YIJEBOJIOB, OEJIKOB H
JUNUAO0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: JJHK n PHK. Hykneornnsl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenue u Qpynkiuu JHK. Crpoenne n ¢pynkuun PHK. Buast PHK. AT®:
CTpoeHue U QyHKIUH.

[uronorusa — Hayka o kieTke. KineTtounast Teopust — npumep B3anMOJEUCTBUS UAEH
1 (haKTOB B HAYYHOM MO3HAHUHU. METObl U3yUEHUs KIETKH.

Krnerka kak unenoctHas sxuBas cucrema. OOmMe NpU3HAKU KIIETOK: 3aMKHYyTas
HapykHass memOpana, moisekynsl JJHK kak renernueckuii ammapat, cucTeMa CHUHTE3a
Oeika.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapHOTUUYECKON
kJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKH.

IloBEepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, HUX
¢ynkuuu. [lnazmatuueckas memOpana, e€ cpoiictBa M (GyHkuuu. llutomnazma u eé
opraHousibl. OpgHomemOpannbie opranouasl kietku: OJIIC, ammapar ['onbmxu,
au30coMbl.  [lolyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKHM: MHMTOXOHIPHUHU,  ILJIACTU]BIL.
[Ipoucxoxaenne MUTOXOHIpUI U miactu. Bunsl nminactua. HememOpanHbie opraHoubl
KJIETKU: PUOOCOMBI, KIIETOUHBIA IEHTP, LEHTPHOIU, PECHUYKH, KTI'YTUKH. DYyHKIUU
OpraHoOUIOB KJIETKHU. BKitoueHus.

SAnpo — perynsatopHbii LeHTp KieTku. CTpoeHue snupa: sjaepHas 000J0YKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

IToptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Huarpammel: «PacnpeneneHue XUMHYECKHX JJIEMEHTOB B HEXWBOM MPUPOAEY,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuupr u  cxembl: «llepuonnueckass TabauIla XUMHYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoJieKyjbl Bonbl», «buocunTtes Oenka», «CTpoeHHE MOJIEKYJbl O€nKay,
«Ctpoenue pepmenTar, «Hyknennosbie kucinoTel. JJHK», «Ctpoenne monekynsr ATy,
«CTpoeHne 3yKapHOTHYECKON KIEeTKN», «CTpOE€HHE KUBOTHOW KIeTKn», «CTpoeHue
pacTUTENbHOM KIEeTKN», «CTpoeHHe NpPOKapUOTUYECKOM KiIeTKn», «CTpoeHue sapa
KJIETKHY, «YTIEBOABIY, «JIMIUaBIY.

O6opynmoBaHue: CBETOBOM  MHUKPOCKON, OOOpyIOBaHWE [JIi  TPOBEICHUS
HaAOI0ICHUH, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTPENapaThl paCTUTEIbHBIX, )KUBOTHBIX
U OaKTepUaNbHBIX KJIETOK.

JlaGopaTopHble U MPaKTHYECKHUE PA0OTHI:

Jlaboparopnas padota Ne 1. «M3yueHue KaTaqauTUUECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTaias3bl)y.



Jlaboparopnast pabora Ne 2. «/3yueHue CTpoeHUsI KJIETOK pacTeHUH, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENnapaTax U UX OMUCAHUE.

Tema 4. ’/KusHenesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccuMwisius (IJIaCTUYECKUH OOMEH) u
JUCCUMWIIISIIIUSL  (PHEepreTuueckuit oOMEH) — JBE CTOPOHBI €IMHOrO Mpolecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U HHEPrMM B IOHUMAHUU
MeTabonau3ma.

Tunel oOmeHa BemiecTB: aBTOTpO(dHBIA U rerepoTpodHbii. Pons ¢gepmeHTOB B
oOMEeHEe BeIleCTB U MPEBPAIICHUN YIHEPTUU B KIIETKE.

®dotocunte3. CBetoBas u TemMHoBas (a3pl (porocuHTeza. Peakinuu Qorocunrtesa.
OddexTuBHOCTh hoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIs JKU3HU Ha 3emuie. BiusiHue
yCJIOBUIM cpeabl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHHUS €ro MNPOAYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHUH.

XeMocHuHTe3. XeMOCHHTE3UpYyoIue 0akTeprun. 3HaUeHUE XEMOCHUHTE3a JIJIs KU3HU
Ha 3emiie.

DHepreTuueckuii OoOMEH B KJeTKe. PaciienyieHue BelecTB, BBHIJCICHUE W
AKKyMYJIUDOBaHHE JHEPTrUM B KJIETKE. OTambl dHEPreTHYecKoro oomeHa. [nmumkomnus.
bpoxxenne u ero Buael. KuciopogHoe OKHCIEHUE, UM KIETOYHOE JbIXaHUE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO0 OOMEHA.

Peakiiuu matpuunoro cunTesa. ['enernueckas wHbopmarusa u JJHK. Peanuzarus
reHeTHYecKol MHPoOpMaluu B KJIETKE. [ eHeTHYecKud KO M €ro CBOMCTBA.
Tpanckpunums — matpuddbli cunte3 PHK. Tpancnanus — OuocuHTes Oenka. DTarbl
tpancisauuu. Kogupoanue aMmuHoKucioT. Posb pubocoM B GnocuHTe3e Oenka.

Hexnetounsie dopmbl xu3Hu — BUpYChl. Mctopus otkpeitus BupycoB (. H.
NBanoBckuit). OcOOEHHOCTH CTPOEHUSI M KU3HEHHOTO IUMKJIa BUPYCOB. bakTtepuodaru.
bone3nn pacTteHWi, JKMBOTHBIX M YEJIIOBEKAa, BBI3bIBAEMBIC BHpycaMu. Bupyc
ummyHonedunmra yenoseka (BUY) — BozOynurens CIIHNla. O6paTtHas TpaHCKpUIIIHS,
peBepTasza u uHTerpasa. [Ipodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHCcTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupsizes.

Tabmumer m  cxembl: «Tumbl nutanusy, «Metaboausm», «MUTOXOHAPUSY,
«OHepreTndeckuit  ooMen», «Ximoporacty, «®Porocunres», «Ctpoenue JIHK»,
«CTtpoenne W (QyHKIIMOHHpOBaHHE TeHay, «CuHTe3 Oenkay, «[ eHeTWYecKuii Komy,
«Bupyce», «baktepuodarn», «CtpoeHne u xu3HeHHbI wnuka Bupyca CIIN]a,
Oakrepuodaray, «Permmukamms JJTHK».

OGopynoBanue: Monenu-anmiukanuun «Yapoenne JIHK wu  Tpanckpumnmmsy,
«buocunTes 6enka», «CTpoeHue KIeTku», moaenab cTpykrypsl JIHK.

Tema S. PasMHOKeHre 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounslil nuKi, Uiy >KM3HEHHBIA MUK KIeTku. MaTepdaza u muto3. Ilpoueccsl,
nporekarone B uHTepdaze. Permkaumss — peakuust matpuuHoro cunteza JIHK.
Ctpoenune xpomocoM. XpOMOCOMHBIH Hab0Op — KapuoTHun. JIUIJIOMIHBIA M TarjIOUIHbBIN



XpOMOCOMHBIE Ha0opbl. XpomaTuabl. l[luTomormyeckue OCHOBBI Pa3MHOXKEHUS U
VH/IMBU1YaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne kietkn — Muto3. Ctaguu muto3a. lIpoieccel, mpoucxoasiume Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuii CMbICI MUTO34.

[Iporpammupyemasi ruOENb KJIECTKU — aromTo3.

dopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W TMojoBoe. Buabl 0Oecrnoioro
Pa3MHOKEHMSI:  JICJICHUE  HAJABOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VICKYCCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €70 OTIUYHUS OT OECIIOJIOTO.

Meito3. Cragum wmeno3a. Ilpouecchl, NpOUCXOASAIIME HA CTaausIX Meio3a.
IToBenenue xpomocom B Meio3e. KpoccuHroBep. bruonormyeckuii CMbICT U 3HAYEHUE
Meno3a.

I'amerorenes — mporiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEeMEHHUKH U AnYHUKU. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — raMeT
(cnmepmaTo3ouj, SHUIIEKIETKA) — cCrepMaroreHe3 M oBoreHe3. OCOOCHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuyanbHoOe pa3BUTHE (oHTOTEHE3). DOMOpHUOHATIEHOE pa3BUTHE
(omOpuorenes). Ortamnbl 3MOPUOHAIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, TacTpyisius, opraHorene3. IloctomMOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS: MIPSMOE, HENpsAMoe (TUIMHOYHOE). Briusitaue cpeansl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 I[BETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHH,
CTaJIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumer w  cxembl: «DoOpMBI  pa3MHOXKEHHUST  OpPTaHU3MOB»,  «JlBoWHOE
OIUIOJOTBOPEHUE Y ULBETKOBBIX PACTCHUI», «BeretarmBHOE pPa3MHOXKECHHE PACTCHUI,
«/lenenue knetku OakTepuii», «CTpoeHUE MOJOBBIX KIETOK», «CTPOSHHE XPOMOCOMBIY,
«Kitetounbii mukin», «Permmukamua JHK», «Mutos», «Menosy», «lIpsamoe u Henpsimoe
pazButue», «l'aMeTroreHe3 y MIIEKONUTAIONIUX M YeJoBeKa», «OCHOBHbBIE CTaauu
OHTOTE€HE3a.

O6opynoBanue: MHKPOCKOTI, MHKpPOIIPENapaThl «CriepMaTo30U/1bl
MJICKOMUTAIOMIETO», <«SHIEeKIIeTKa MIECKOMUTaromero», «KapuokuHe3 B KJIETKax
KOpeliKa JIyKa», MarHuTHas Mojeib-anmmummkanus «J/lenenue knetkw», monenb [IHK,
MOIeNTb MeTaazHO XPOMOCOMBI.

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

JlaGopaTtopnasi padota Ne 3. «HaGmroaeHue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa
JIyKa Ha TOTOBBIX MHKPOIIpenapaTaxy.

JlaGopaTtopnas padota Ne 4. «/3ydeHne CTPOEHHS TOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTaxy.



Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuTHs T€HETUKU. POib LUTOJIOrMU U
AMOpPHUOJIOTUU B CTAaHOBJIEHUM I'€HETUKU. BKilajg poccHilcKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TEHETUKH (TUOPUIOJIOTUYECKUM, IMTOT€HETUUYECKUN,
MOJEKyIsipHO-TeHeTHUecKuil). (OCHOBHBIE TE€HETHYECKHWE TMOHATUA. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEIOBaHUS NPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aK0H €IMHO0-00pa3us THOPUI0B MEPBOTO MOKOJIEHUS.
[IpaBuno qOMUHUPOBAHMS. 3aKOH PACIICTIIEHUS] MPU3HAKOB. [ MIIOTE3a YUCTOTHI ramer.
[TonHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JlurnOpuHoe CKpelMBaHue. 3aKOH HE3aBUCHMOIO HACJIeJOBaHUSl TPU3HAKOB.
[luToreHeTyeckMe  OCHOBBI  JTUTHOPUIHOTO  CKpEIIMBaHUs.  AHAIU3UPYIOIIEE
cKkpemuBanue. Mcrnosib30BaHUE AaHATU3UPYIOLIETO CKPENIMBaHUS ISl OMNpPEACICHUS
TE€HOTHUIIA OCOOH.

CueruieHHOe HacienoBaHue mpu3HakoB. Pa6ora T. Moprana mo CIETUICHHOMY
HaclieIoBaHuIO TeHOB. HapyllieHue cuienieHusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACIIEICTBEHHOCTH. [ eHeTUUeCKHUe KapThl.

I'enetnika mona. XpOMOCOMHOE OIpEJEICHUE TMojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIe OpraHu3mMel. HaciaenoBanue npu3HaKkoB,
CLETUJICHHBIX C TTOJIOM.

N3meHunBOCTh. BHIbl N3MEHUYNBOCTH: HEHACIICACTBEHHAS Y HACJEICTBEHHAas. Poib
cpeabl B HEHACJICACTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJIUPUKAITMOHHOMN
U3MEHYMBOCTH. BapuanvoHHBIM psAI W BapyualMOHHAs KpuBas. Hopma peakunmn
npu3zHaka. KoindecTBeHHbIE U KaU€CTBEHHBIE NMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(GUKAITMOHHON N3MEHUYHNBOCTH.

HacnencrtBenHnasi, wiIM  TEHOTUNHMYECKas, W3MEHYUMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo03 1 TOJIOBOM MpOIecC — OCHOBA KOMOWHATHBHON M3MEHYMBOCTH.
MyTtarnonHass W3MeHYMBOCTh. Kiaccudukamus Myranuii: TeHHBIE, XPOMOCOMHBIC,
reHoMHbele. YacTtora W nmpuuMHBl MyTanuid. MyrtareHHble  (GakKTOphl.  3aKOH
FOMOJIOTMYECKHX PSJIOB B HAcieACTBeHHOM n3MeHunBocTy H. M. BaBuioga.

BuesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA:
reHEaJOTHUSCKUH, OJU3HEIOBBIM, ITUTOTCHETHICCKUHN, OMOXMMHUYCCKHUM, MOJICKYIISIPHO-
TEHETUYECKHI. CoBpeMeHHOE ONpeJICIICHUE TEHOTHIA: MTOJTHOTEHOMHOE
CEKBEHHUPOBAHWE, TEHOTUIIMPOBAHWE, B TOM uuciae ¢ mnomomipto [II[P-ananusa.
HacnencrBenHnle 3a001eBaHusI Y€I0BEKA: T€HHBIE 00JI€3HN, O0JE€3HU C HACJIEICTBCHHOMU
MPEIPACIIONIOKEHHOCTRIO, XpOMOCOMHBIE 0OoJie3Hu. CoMaTH4YeCcKue U TEeHEpaTHBHBIC
myTanuu. CTBOMOBBIE KIETKU. [IpUHIMIBI 370pOBOTO 00pa3a >KU3HM, JTHArHOCTHKH,
NpopUIaKTUKA U JIGUEHUS  TEHETUYeCKHX  Oomne3Hed. Meauko-reHeTuyecKoe
KOHCYJIbTUPOBAHWE. 3HAYECHUE MEIUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHUH
reHEeTHYEeCKHUX 3a00JIEBaHUI YeTIOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuipl U cxembl: «MOHOTMOpUIHOE CKpEIIMBAHHE U €ro IMTOreHEeTUYecKas
OCHOBa», «3aKOH PAaCUICIUICHUS U €ro LHUTOTCHETUYECKas OCHOBa», «3aKOH YHMCTOTHI
ramer», «Jlurubpugnoe ckpemnuBanuey, «lluTonornyeckre OCHOBBI JTUTHOPUIHOTO
CKpeluBaHusay, «Menosy», «B3auMonencTBre aelbHbIX TEHOBY, «I €HETUYECKHUE KapThl
pacTeHui, JKMBOTHBIX UM  4eloBeka», «l'eHeTMKa 1ona», «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CLIETJIEHHOTO ¢ MOJIOM», «KapruoTumel denoBeka u >KMBOTHBIX», «Buibl
W3MEHYUBOCTHY, «MoaudukanuonHas HU3MEHUYMBOCTh», «HacienoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAsS U3MEHUUBOCTH.

O6GopynoBanue:  Mojenu-anIuIMKanuu  «MOHOTHOpUIIHOE  CKpEIIMBaHUEY,
«Henonnoe nomuHUpoBaHuey, «Jurudpuanoe ckpemniuBanuey, «llepekpéct xpoMocom,
MHUKpPOCKON M MHKpompenapaT «Jlpozodwra» (Hopma, myTtaruu (HOpMBI KPBUIBEB U
OKpackH Tena), repbapuii «['opox moceBHO.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

JlaboparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPHUTHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnasi pabora Ne 6. «M3yuenHue MoOIUPUKAIMOHHOW W3MEHUYHUBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psiia U BApUALlMOHHOW KPUBOII».

JlaGoparopHass pabota Ne 7. «AHanmu3 MyTanmwii y JApo30QuiIbl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHAINU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoKIECHNUE CEIEKIMU U JOMECTUKAIUSA. Y UEHHE
H. V. BaBuioBa o meHTpax NMPOMCXOXKIECHUS M MHOTO00pa3us KyJIbTYPHBIX PacTEHUHU.
LleHTpbl IPOUCXOKAEHUS TOMAILIHUX KUBOTHBIX. COPT, OO, IITAMM.

CoBpeMeHHBIE METOJBI CeJIeKIMU. MaccoBBIH W WHIWBHAYAJIbHBIH OTOOpPHI B
CEJEKIMM pacTeHUl MW KUBOTHbIX. OIeHKa 3KcTepbepa. bIU3KOpOACTBEHHOE
cKpeluBaHue — HHOpuAUHT. Ynctas nuHusa. CKpeluBaHUe YUCTHIX JMHUHN. ['eTeposuc,
win TuOpuaHas cuia. HepoacTBeHHoe ckpemmuBaHue — ayTOpuawar. OtrnanéHHas
rubpuauzanus U e€ ycrnexu. MICKycCTBEHHBIN MyTareHe3 W MOJy4YeHUE IMOJHIUIOUIOB.
JIoCTXKEHUS CEeJIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak oTpaciib NPOU3BOACTBA. |'eHHAsl MHKEHEpUs. DTalbl CO3JaHUs
pekomOunantHoit JIHK wu TpaHcrennbix opranuamoB. KieTouHass uHXeHEpHs.
Knerounsle KynbTypbl. MHKpOKIOHAIBbHOE pa3sMHOXKEHUE pacTeHuil. KrnoHupoBaHwue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. ODKOJOTMYECKHE U
studeckue npodaemol. MO — reneTrnuecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /{. Kapneuenko, M. ®@. lIBaHOB.

Tabnuibl 1 cxembl: kKapTa «LleHTpbl IPOUCXOXKIECHUSI U MHOTO000Opa3usi KyJIbTYPHBIX
pacrenuin», «llopoasl IOMAamIHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PAaCTCHUN,
«Otnanénnas rudbpuauzanus», «Padotel akagemuka M. @. BanoBay, «Ilomurmonausy,



«O0BekThl  OmorexHonorun»,  «KneTtouHele — KyJbTypbl U KIOHHPOBAHHUEY,
«KoHCTpyHnpOBaHue 1 MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJsKA IUIOJOB U KOPHEIUIONOB AMKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlabopaTopHbIe M IpaKTHYeCKHe padoThI:

Okckypceusi «OCHOBHBIE METOBI U TOCTUKEHMS CEJIEKIUU PACTEHHM M KMBOTHBIX
(Ha CENeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO0 (epMy, COPTOMCHBITATENbHBIN Y4YacTOK, B
TEIUIMYHOE X0341CTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOTHSI.

[Ipeanockuiku BO3HUKHOBEHUS HBOJIOIMOHHONW TEOPUU. DBOIIOIMOHHAS TEOPUS U
e€ mecTto B Oumosioruu. BnusiHue >BOJIONMOHHONW TEOpPUM HA Pa3BUTHE OWOJIOTUU U
JIPYTUX HayK.

CBuzmeTensCTBa  SBOJIOLHUU. [laneoHnTonoruueckue: MOCJIEIOBATEIBHOCTh
MOSIBJICHUSI BUJOB B  TAJCOHTOJIOTMYECKOW  JICTOMMCH, TI€PEXOJHbIe  (POPMBL.
buoreorpadudeckue: cxoacTBo u paznuure GpayH u (HIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKUE: CXOJCTBA W  pa3fuyusi HIMOPHOHOB pa3HBIX BHUJOB
NO03BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHUYECKHE:  TOMOJIOTMYHbBIE,  AHAJIOTHYHBIE,
pYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKyIIpHO-OMOXUMHUYECKHE:  CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX TMyTed Yy Bcex
OpraHU3MOB.

OpomonuonHas teopusa Y. Jlapeuna. [Ipeanoceuiku BO3HUKHOBEHHUS AapBUHU3MA.
JIBUKyIMe CUJbl DBOJIONMHM BUIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHUE TIpU
OTPaHUYECHHOCTH PECYPCOB, HEOMpeeIEHHAs N3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust sBosironinu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsiius kak e1TMHUIA BUIa U 3BOJIOLINH.

JBrxyiue cuibl ((hakTophl) SBOTIONMH BUIOB B IIpUpoe. MyTallMOHHBIN MpoIiecc
1 KOMOMHATUBHAS U3MEHYHBOCTH. [lonmynammronnbie BOMHBI U apeiid renos. M3onsaiusa u
MUTpaLusl.

EctectBennniii  otéop — HampaBmsitouui  ¢dakrtop  dBomoruu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOieHHOCT,  OPraHU3MOB  Kak  pe3yiabTaT 3Boiouuu. IIpumepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun u Bumoo6paszoBanne. Kpurepun Buma. OcHOBHBIE (OPMBI BUI000PA30BAHUS:
reorpaduueckoe, 3KOJIOrH4eCcKoe.

Makpo3BOIOLIHS. @opmbl  3BONMIOUMM:  (uieTHYecKas,  JUBEpPreHTHas,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxaeHue OT HecHenUaIu3UpOBaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.



JdeMoHcTpanum:

Iloptpersr: K. JInnnein, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekxens, @. Mromnep, A. H. CeBepros.

Tabmuipl U cxembl: «Pa3zBuTuUE OpraHUYECcKOro Mupa Ha 3emiie», «3apoblliu
MMO3BOHOYHBIX JKMUBOTHBIX», «Apxeontepukc», «Dopmbl G0pbObI 3a CYIIECTBOBAHUE,
«EctecTBeHHbIN 0TOOPY», «MHOrO0Opa3ue COpTOB pacTeHuil», «MHoroodbpasue mopo
KUBOTHBIX», «llomymsuun», «MyTallMoOHHasT U3MEHUUBOCTBY, «ApoMOphO3bD»,
«nnoananrarmuuy, «O0mas naereHepanus», «JBmwkyiue cuibl 3Botonun», «Kapra-
cxema wmapmpyTta myremectsuss Y. JlapBuna», «bopsba 3a cyliecTBOBaHUEY,
«IIpucnocoOaeHHOCTD OpTraHu3MOB), «I"eorpaduueckoe BUJI000pa30BaHUE»,
«IKOJIOTrHYEeCKOe BH1000pa30BaHHE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PA3UYHBIMU TUIIAMHU OKPACKH, HAOOP
IJIOJIOB M CeMsiH, Koyuiekius «lIpumepsl 3alMTHBIX MPUCIIOCOOTICHUN Y JKHUBOTHBIXY,
Mozaenb «OCHOBHBIC HaIpaBJICHUs] DSBOJIOIUUY», O00BbEMHass Mojenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckast kapra mupa, Koyekius «DopMbl COXPAaHHOCTH MCKOIAeMbIX
KUBOTHBIX M PpAaCTEHHI», Mozenb ammiukausa «llepekpéct XpoMocom», BIaXHbIE
npenapatrbl  «Pa3BuTue HacekoMoro», «Pa3BuThe  JATYHIKM», MHKpOIpenapar
«/Ipo3oduna» (Hopma, myTaruu (OPMbI KPBUIBEB U OKPACKH TeEJIa).

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHEe BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCHTOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHaydHble MPENCTABICHUS O 3apOXKACHUM JKU3HU. HaydHble THUNOTE3BI
BO3HMKHOBEHUS XKM3HU Ha 3emiie: aOMOTeHe3 M MaHCTIepMus. XUMHUECKash IBOJIOLHS.
AOUMOTEHHBII CUHTE3 OPTaHUYECKHX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIHHOE
MOATBEPKICHUE XUMUYECKOM IBOTIOIMY. HavapHbIe 3Tanbl OMOJIOTHYECKON IBOJTIOIIH.
['mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp HW BO3HHUKHOBEHUE
poTOKIIETKU. [lepBbie KieTku U ux 3BoIOLIK. POPMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX
OpPraHu3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3pam W nepuonaMm. Kartapxei. Apxeiickas u
npoTepo3oiickas 3phl. [laneo3oiickas 3pa U €€ mepuoabl: KeMOPUNHCKUN, OpIOBUKCKUH,
CUJIyPUMCKUU, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030¥icKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, METTOBOM.

KaliHo3oiickas 3pa u €€ nepuopl: NajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapaKTepuCTUKA KIUMaTra M TEOJIOTMYECKUX TmpoireccoB. (OCHOBHBIE ATalbl
ABOJIIOLIMKM PACTUTENBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl y PAaCTEHUN U KMBOTHBIX.
[TosiBneHME, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue 3Boiaonuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



DOBoiIoLMs 4YenoBeKa. AHTPONOJOrHMs Kak Hayka. Pa3BUTHe NpeacTaBlIeHHd O
MIPOUCXOXKJECHUU uYeloBeka. MeToabl u3ydeHus: antpornorene3a. CXoJCcTBa U pa3audus
YeJIoBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJI0KEHUE YEeJIOBEKA.

JBroxymue cunbl (pakTtopsl) anTponoreHesa. HacimencTBeHHass M3MEHUYHMBOCTH U
€CTeCTBeHHBIM 0TOOp. OOIEeCTBEHHBI 00pa3 *KU3HHU, H3TOTOBJICHHE OPYAUN Tpyna,
MBIIUICHUE, PEUb.

OcCHOBHBIE CTaJIUM W BETBU DHBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UYenoBek
ymenbii, YenoBek npsaMoxoasalui, YeloBek HeaHAEpTaabCKul, YeoBeK pa3yMHBIN.
Haxonku wuckomaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBAHHUS, 00JacTh PacnpoOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

Yenoseyeckue pacbl. OCHOBHBIE OOJBIIME pachl: €BponeouaHas (eBpasuickas),
HErpo-aBCTpAJIONIHAST (PKBaTOpUalbHAs), MOHIOJIOMAHAs (a3uaTCKO-aMEpUKaHCKas).
UepTtbl MpUCTIOCOOTICHHOCTH TMPEICTAaBUTENCH YEIOBEYECKHMX pac K  YCJIOBUSIM
cyiiecTBoBaHMs. ENMHCTBO "enoBeueckux pac. Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Peau, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. J{apBuH.

Tabmumet u  cxembl: «Bo3nukHoBenue ConHeuHON cucTeMbl», «Pa3BuTtne
OpraHUYecKOro  MUpPay, «PacTturenbHas KJIETKaY, «KuBOTHast  KJIETKay,
«IIpokapuoTtnueckas kietka», «CoBpeMeHHas CcHCTeMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKa U YEIOBEKOOOPA3HBIX 00€3bsH,
«OCHOBHBIE M€CTa MaJEOHTOJIOTHUYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKA»,
«/ApeBneitmme mronn», «/IpeBHue mrogm», «llepBble  COBpeMEHHBIE — JIOJINY,
«YenoBeyeckue pach».

Oo6opynoBanue: mynsbku «IIpoucxoxknenue denoBekay (OIOCTHI aBCTPAJIOMHUTEKA,
NUTEKAHTPOIa, HeaHAepTaablla, KPOMAaHbOHIIA), CIENKU WIM HM300paKeHHUs] KaMEHHBIX
OpyAud  TIEpBOOBITHOTO  dYejoBeKa  (KaMHH-YONIIEpPhI,  pyOmIia, ckpebia),
reoxXpoHoyiornueckass Tabnuna, Koyuiekuus «DopMbl COXPaHHOCTH HCKOMAEMBbIX
KUBOTHBIX U PACTCHUI.

JlaGopaTopHble 1 MPaKTUYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «/3yueHune HCKONAEMBIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAyUYHbIM
WJIM KpaeBeaueCKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKallas cpeaa.

DKoJIOTMSl KaK Hayka. 3ajayd M pa3feibl 3KOJIOruu. MeToabl 3KOJIOrM4ecKUX
MCCJIEI0BAHUNA. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl o0uTaHus OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3/YILHAs, [OYBEHHAas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornyeckue  Qgakropel.  Knaccudukamust  3KOJIOTMYECKUX  (PAKTOPOB:
abuoTnyeckue, OMOTUYECKUE U aHTPOIOreHHbIE. [[elicTBIE FKOJIOTMYEeCKUX (PAaKTOPOB HA
OpraHU3MBlI.



Abuotnueckue (QakTopbl: CBET, TeMmIeparypa, BiaxHOCTb. doTonepuoansm.
[IpucniocoOnennst opraHu3MOB K JEHUCTBUIO aOMoTHYeCKUX (hakTopoB. buonornueckue
PUTMBL.

buotnyeckue @akropsl. Buabl OHOTMYECKHMX B3aMMOJEWUCTBHI: KOHKYpPEHLHS,
XUIHAYECTBO, cuMOMO3 u ero @opmel. [lapazutusm, koomepauus, MyTyaju3M,
KOMMEHCaNM3M  (KBapTUPAHCTBO, HaXJIE€OHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OMOTHYECKHX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHHUA OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU MOnyasauuu. OCHOBHbBIE MMOKA3ATENH MOMYJISIIUH:
YHUCJIEHHOCTh, IUIOTHOCTh, PO’KIa€MOCTh, CMEPTHOCTb, MPUPOCT, Murpauud. {uHamuka
YUCJICHHOCTH TOIYJISIUU U €€ perysius.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupt u cxemsl: kapra «l[Ipupogubie 30Hbl 3emin», «Cpeabl oOUTaHUs
opranuaMoBy»,  «®Dotonepuoausm»,  «llonmynauuu»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Ty(henbkny, «[lumiessie nemnmy.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

Jlaboparopnass pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH PACTCHHU U3
Pa3HbIX MECT OOUTAHUSI.

JIabopatopHast pabora Ne 4. «BnusiHue cBera Ha poCT M Pa3BUTHUE YEPEHKOB
KoJieycay.

[Ipaktnueckas pabota Ne 2. «lloacuér mIOTHOCTH NOMYJSIMI pa3HBIX BHUIOB

pacTeHU».
Tema 4. Cood1iecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.
CoobmiectBO0 opranm3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBAas,

IPOCTpaHCTBEHHAs, Tpoduueckas (ruieBas). Bunbl-qomunanTel. CBs3M B OHOIIEHO3E.

DKkoJyiorudeckue cucteMsl (3kocructemsl). [ToHsaTHE 00 2KOCHCTEME M OHOTEOIIeHO3E.
OYHKIIMOHAJIBHBIC KOMITIOHEHTHI AKOCHCTEMBI: IPOAYIIEHTHl, KOHCYMEHTBI, PEIYIECHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B IKOcHUcTeMe. Tpodudeckue (MUIIEBbIC) YPOBHH
skocuctemsl. [lumesbie nenu u cetu. OCHOBHBIE MOKA3aTENM YKOCHCTEMBI: OMoMacca,
MPOAYKIMUS. DKOJIOTMYECKHE MHPAMHUAbL: MPOAYKIMU, YHCICHHOCTH, OHOMAacCCHl.
CBoiicTBa 3KOCHCTEM: YCTOMUYUBOCTh, CAMOPETYIsLUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOIO WIIH
IMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOT€HHbIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKkoCcuCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAUEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoo6pasue kak (dakrop ycroMumBOoCcTH dKocucTeM. (CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o Owuocdepe. I'paHunibl, coctaB U CTPYKTypa
ouocdepsl. XKupoe BemecTBo U ero pyHkiun. OcodeHHOCTH Orocdepnl Kak TI00aTbHOM
IKOCHCTEMBI. JIMHaMHUUecKkoe paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.



KpyroBopoTsl BeniecTB 1 OMOre0XuMHYECKUE UKIIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouochepe 3emiau. AHTPONMOTeHHBbIE HU3MEHEHHS B Ouocdepe.
['moGanbHbIe 2KONIOTHYECKUE TPOOTIEMBI.

CocymectBoBaHre TpUpoabl U yesnoBeuecTBa. CoxpaHeHre OMOpa3zHOOOpa3us Kak
OCHOBa ycTOH4YMBOCTH OMocdepbl. OCHOBAa pallMOHANBHOIO YNPABIECHUS MPUPOIHBIMU
pecypcaMu U UX Ucnoiab30BaHue. JlocTikeHrs OMOJIOrHH U OXpaHa IPUPOIBI.

JdeMoHcTpanum:

Iloptpersr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmecTBay, «Llenu nutanusy», « Jkonoruyeckas nupamuaa», «buochepa
U YEJIOBEK», «IKOCUCTEMA IIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO JIeCay,
«buoneHno3z Bogoémay, «ArpouneHo3», «lIpumepHbIE aHTPONOrE€HHBIE BO3AECHCTBHS Ha
npupoay», «BaxkHelne UCTOYHUKY 3arpsi3HEHUsT BO3/lyXa U TPYHTOBBIX BOa», «IlouBa
— BaxkHeWmass cocrtaBisiomas Ouochepr», «DakTopbl  Jerpajaldd  OYBY,
«ITapHukoBbIf 3¢ PexT», «PaKTOPbl PAAMOAKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mas
CTpykTypa Ouochepr», «PacmpoctpaHeHue xu3Hu B Ouocdepe», «O30HOBBIM IKpaH
o6unochepr», «Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

O6GopynoBanue: Mojenb-anmukanus «Tunudyaeie  OMOLIEHO3BI», TepOapuii
«PactutenbHbie cooOiecTBa», Koyuiekuun «buoreHos3y», «Bpenutenu BakHEHIIUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repOapuu M KOJUICKIIMM PACTeHUH M >KUBOTHBIX,
OpUHAJIEKAIINE K PAa3HbIM 3KOJIOTMYECKMM TIpYyIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOTUAX HA  BA3OBOM  YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

Cornacio ®I'OC COOQO, ycraHaBinuBarOTCs TPeOOBAHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHucsT  OporpaMM  CpeIHero  olmero  oOpa3oBaHUS:  JUYHOCTHBIM,
MeTanpeMETHBIM U TIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B crpykType JMYHOCTHBIX PE3yJbTATOB OCBOEHUSI Tmpenmera «buonorus»
BBIZICJICHBI  CJICAYIOIINE COCTABIISAIONIME. OCO3HAHUE OOYYalOUIUMHCS POCCUUCKOMN
rpaXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBLHOCTH U
CaMOOTIPE/ICJICHUIO, HAJUYUE MOTHBAIIMM K OOYYEHHUIO OHMOJIOTHH, IIeJICHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHN JHUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUUCCKUX TPAAUIUN PA3BUTHS OMOJOTUUECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
0o0ydJaromuxcs PYKOBOJCTBOBATHCS B CBOEH JIEATEIIBHOCTU II€HHOCTHO-CMBICIOBBIMU
yCTAaHOBKAMH, TPUCYIIMMH CHUCTEME OHOJIOTMYECKOrOo  00pa30oBaHMs, HaJU4Yue
AKOJIOTUYECKOTO TPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh €M M CTPOUTH KU3HEHHBIE
TIJTaHBI.

JInyHOCTHBIE pE3yJIbTAThl OCBOCHMSI TipeameTa «bHOJIOTHS» JOCTUTAIOTCS B
€MHCTBE YUeOHON 1 BOCIIMUTATEIBLHON JEATEILHOCTA B COOTBETCTBUH C TPAJAUITHOHHBIMU
POCCUMCKMMHU  COIMOKYJIbTYPHBIMH, HMCTOPUYECKUMU W JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSAIMH, TIPUHIATBIMH B OOIIECTBE TMpaBWJIaMH ¥ HOPMaMH IIOBEICHHUS U
CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3ULIMM JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBeKY Tpyla M CTaplieMy ITOKOJCHHIO, B3aUMHOIO YBa)XXCHHUS, OEpeKHOTO
OTHOIIEHUS K KYJIbTYPHOMY HACIECAWI0O W TPAIULMSAIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, MpUPOJIE U OKPYKAIOIIEH Cpeie.

JIm4HOCTHBIE PE3yNbTaThl OCBOCHHS Yy4deOHOro mpeamera «buomorus» mTOMKHBI
OoTpakaTb ~ TOTOBHOCTh ¥ CIIOCOOHOCTh  OOYYarOIIMXCA  PYKOBOJACTBOBATHCS
chopMUpOBAaHHOW  BHYTPEHHEH  IO3HMIIMEH  JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpHUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHNUN, COOTBETCTBYIOIIUX TPATUITMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIUPEHHE JKU3HEHHOTO OTMbITa M OMBITA
NEATENBHOCTA B IIPOLECCE peaau3aldd OCHOBHBIX HANPABICHHN BOCHUTATEIBHON
NEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCKOTr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON TO3UIMK OOYYarOMIeTocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpPaB U O0S3aHHOCTEH, yBa)KE€HUE 3aKOHA U
MIPaBONOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON AESATEILHOCTH MPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUU yUEOHBIX U MO3HABATEIBHBIX 3a7a4, BBHIMOIHEHUU OUOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIMIO MO OTHONICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATb B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEM C PpPa3HbIMU YOESXKICHUSMU, KYJbTYPHBIMH LIEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOT'O BBHITIOJIHEHUS YUYEOHBIX,
MO3HABATENbHBIX U UCCIEIOBATENBCKUX 33/1a4, YBAKHUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB TIPU OOCYXIECHUU CIIOPHBIX BOITPOCOB OUOJIOTUYECKOTO COACPIKAHMUS;

TFOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKJaHCKOW HACHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHUSI K CBOEMY Hapojay, UyBCTBAa OTBETCTBEHHOCTH mepes PonuHoi, ropaoctu 3a
CBOM Kpail, CcBOWO PoauHy, CBOM S3BIK M KyJbTypy, IPOLULIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MNPUPOJHOMY HACICIUI0 W TaMSITHUKAM MPUPO/IBI,
JTOCTHKEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHHUBATh BKJIAJ, POCCHUMCKUX YYEHBIX B CTAHOBJIEHHWE U Pa3BUTHE
OMOJIOTHY, TMOHUMAHUSI 3HAYEHHsS] OMOJIOTMM B TMO3HAHUU 3aKOHOB IMPHUPOJBI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O u 3ammuTe OredecTsa,
OTBETCTBEHHOCTH 3a €T0 CYJb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE TYXOBHBIX [IEHHOCTEN POCCHMCKOTO HApPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OLIGHUBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIE pEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUWE K CBOMM POJUTENSAM, CO3JAHUID CEMbU HA OCHOBE
OCO3HAHHOTO IPUHSATUA LIEHHOCTEW CEMEWHOW XW3HU B COOTBETCTBHM C TPAAULUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIOYasl ACTETUKY OBbITa, HAYYHOTO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXKEHHIO B pa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BOCHUTAHUS, (POPMHUPOBAHUA KYJbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:



MOHMMAaHHE W peanu3ainus 370pOBOro M 0€30MmacHoro odpasa KU3HU (370pOBOE
MUTaHUEe, COOJIIOJICHUE TUTMEHUYECKUX MpPaBUI U HOPM, COAJaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTJbIXa, peryisapHas (uznyeckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY U TNCUXHUYECKOMY
310POBBIO;

MOHUMAaHHME IEHHOCTU TMPAaBWJI WUHAWUBUIYATBHOTO U KOJUIEKTUBHOTO OE€301acCHOIO
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TIOCICACTBUM U HENPUSTUS BPEIHBIX TMPUBBIUCK (yHOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW J€ATEIbHOCTH TEXHOJOTUYECKOM U  COIMaJIbHOM
HAIPaBJIEHHOCTU, CIIOCOOHOCTh WHUIIMUPOBATh, IUJIAHUPOBATh W CaMOCTOSATEIBHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpPEC K pa3nuuyHbiM cdepaMm MpodecCHOHATBHON JeATeIbHOCTH, YyMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayiieid mpodeccuu M pean30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAaHUIO HA TPOTSHKCHUU
BCEM JKU3HHU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJ1IecO000pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KHU3HHU Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS,

MOBBIIIEHUE  YPOBHS  DKOJOTMYECKOMW  KyJIbTYypbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCIEACTBUM JJISI OKPYKAIOLIEH
Cpenbl;

OCO3HaHHE TI00aJIHLHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTel UX PelIeHUs;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETacMbIe MPU HM3YUYCHHH OWOJIOTHW 3HAHUS U
YMEHHS TPU PEIICHUH MPOoOJeM, CBA3aHHBIX C PAllMOHAIBHBIM MPHUPOAOIOIH30BAHUEM
(cobmroneHue mpaBuil MOBEACHUS B IPUPOJIE, HAMPABICHHBIX Ha COXpaHEHUE PABHOBECHS
B DKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE ICUCTBUH, NPHUHOCSIIIUX BPEI OKPYXKAKOMIEH MNPUPOIHOU
cpene, YMEHHE TIPOTHO3HPOBATH HEOIArONMPUATHBIE HSKOJIOTUYECKHE TMOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJIM4ue Pa3BUTOrO IKOJIOTUUECKOTO MBIILICHUS, SKOJIOTUYECKOU KYJIbTYPHbI, OMbITA
JEATENIbHOCTU HKOJIOTMYECKON HAIMpaBIECHHOCTHU, YMEHHUSI PYKOBOJICTBOBAaTbCSA HMHU B
MMO3HABATEIbHON, KOMMYHUKATUBHON U COIIMATIBHOM MPAKTHKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOMN AESATEIbHOCTU HKOJIOTMUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOIIECTBEHHON NPaKTHKHU, OCHOBAHHOIO Ha JAHAJIOre KYJIBTYp,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;



COBEpIIECHCTBOBAHUE S3BIKOBOM W UYWUTATEIbCKOM KYJIBTYpbl KakK CpEICTBa
B3aMMOJCHCTBHS MEXKIY JIIOJbMH U TO3HAHUS MHPA;

MOHMMAaHWE CHeuuPuK OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pojau B
(GOopMHUpOBaHMM  PALMOHATBHOIO HAYYHOTO  MBIIUJIEHUS, CO3JaHUU  LEJIOCTHOIO
MPEICTaBICHUs 00 OKPYKAIOLIEM MUPE KaK O €MHCTBE IPUPO/IbI, YEOBEKA U 00IECTBA,
B TIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH NPoOJeM COXpaHEHUs
MPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTMM JJIS COBPEMEHHOW UMBUIIM3ALINMU:
o0OecriedeHnss HOBOTO YPOBHSA pa3BUTHS MEIWIUMHBI, CO3JAaHHE TEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pElIaTh PECypCHbIE MPOOJEMbI Pa3BUTHUS YEIOBEUYECTBA,
NoMcKa NyTed BBIXOAA M3 IOOATBHBIX HKOJOTMYECKUX MpobieM Hu olecreyeHus
nepexojia K yCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIIECHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TpaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIMOHAIBHON TpaMOTHOCTH oOydarmmuxcs, (opMupyeMoll mpu  H3yYCHUH
OouoJjoruu;

NOHMMAaHHE CYIIHOCTH METOJOB T[O3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCHOJIb30BaTh MOJTy4YaeMble 3HAHUS ISl aHalld3a U OOBSICHEHUS
ABJICHUN OKPY’>KAIOIIET0 MHUPAa M MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHUE JIenaTh
000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAay4HBIX (DAKTOB W HMMEIOIIMXCA JaHHBIX C
EJIbIO TIOJTYYE€HUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO UCIIOIBb30BaTh OMOIOTUYECKHUE 3HAHUS JJIS PEIeHUs
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IIEHHOCTH HAyYHOW JEeATEeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTD K HENPEPHIBHOMY 00pa30BaHUIO M CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJYY€HHUIO HOBBIX 3HAHUU MO OMOJOTMU B COOTBETCTBUU C KU3HEHHBIMU
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHS ydeOHOro mpeameTra «buomorusy»
BKJIFOYAIOT:  3HAUYMMble  Juisi  (OPMHPOBAHUS  MHPOBO33PECHUS  OOYUYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIPEAMETHBIC) OOIICHAyYHbIE TMOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HaAYYHOUW KapTUHBI MUPA U CIENU(DUKY METOIOB MO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrus, SBJICHHUE, MPOLECC, CUCTEMa, HAyYHBIN
dakT, NpPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIECIOBaHUE,
HaOJI0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATHBHBIE, PErYJISITUBHBIC), obecrnieunBaroIINe
dopmupoBanue (QYHKIIMOHAIBHOW TPaMOTHOCTH H  COIIMAIBHONW  KOMIICTCHITUU
o0yJaronuxcs, CIIOCOOHOCTH 00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE



MEXUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHMS W YHUBEPCAJIbHBIE Y4YCOHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMATIBHOM MPAKTUKE.

MertanpenMeTHble  pe3yJbTaThl OCBOCHHUS MPOrPaMMbl  CPEIHETO  OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBjaieHNe YHMBEPCAJbHBIMY Y4eOHBIMY M03HABATEIbHBIMHY J1€CTBUSMMU:

1) 6a3oBbIe JJOrHYeCKHE JeiiCTBHS:

CaMOCTOSITEIbHO (POPMYIMPOBATh U aKTyaJU3UpPOBaTh MPOOJEMYy, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTMUECKOTO MBIIUJICHUS (aHAIu3a,
CUHTE3a, CPAaBHECHMUS, Ki1acCU(pUKAIIMU, O00OIIEHUS ), PACKPBIBATH CMBICT OUOJIOTHYECKUX
NOHATUN (BBIICTSATh MX XapaKTEepHbIE MPU3HAKW, YCTAHABJIMBATH CBS3U C JIPYTHUMHU
MOHSITUSIMH )

OTIPENIEIATh 1NN NCSITEIHbHOCTH, 3a7aBasi IapaMeTphbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATEIIBHOCTH C MOCTABICHHBIMU IEJISIMH;

UCITIOJIH30BaTh OMOJIOTMYECKUE TIOHATHUS 1J11 OOBICHEHUS! (DAKTOB U SBJICHUHN KUBOU
IPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKICHUs (MHAYKTUBHBIC, JCTYKTHBHBIC, 110 AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTM M TMPOTHUBOPEYHS B pacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA MJIs NPEACTABICHUS CYLIECTBEHHBIX
CBsI3€l W OTHOIIEHUN B M3y4aeMBbIX OMOJIOTHYECKUX OOBEKTaX, a TAaKKe MPOTHBOPEUUN
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX MHHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH pEIICHHUs MpoOJeMbl C Y4ETOM aHallM3a HMEIOIIUXCA
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIbHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1EIsM, OLIEHUBATh PUCKH MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M BBHIMOJIHATH Pa0OTy B YCIOBHUSAX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUU )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHA:

BIAJICTh HABBIKAMHU YYE€OHO-UCCIIEIOBATEIBCKON M TIPOEKTHOW JESTEIHHOCTH,
HaBBIKAMH pa3penieHus: mpooaeM, CTOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MIOMCKY METOJIOB PEIICHUSl MPAKTUYECKUX 3ajJlad, NMPUMEHEHHIO Pa3JIMYHBIX METOJIOB
MO3HAHMUS;

WCIIOJIb30BaTh Pa3IMYHbIE BUJIBI IESITEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €ro
WHTEpIpETALUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUYEOHBIX CUTYaAllUSIX, B TOM YHUCIIE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMHUpOBaTH, HAYYHBI THIl MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbLHOMN AEATEIbHOCTH
U ’KU3HEHHBIX CUTYaIIUSIX;



BBISIBIISITh IPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH 3a/1a49y, BBIIBUTAThH
TUTOTE3y €€ PeIIeHHs], HAXOIUTh apryMEHTHI IS JTOKa3aTelbCTBa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh IOJIYYCHHBIC B XOJE PEIICHHS 3aJa4d PEe3yJIbTAaThl, KPUTHUYCCKU
OIICHHBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH 1eJICHANIPABICHHBIN IMOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS
B MPO(EeCCUOHATIBHYIO CPENY;

yMETh TICPCHOCHUTH 3HAHUS B I[I03HABATEIBHYID M TPAKTHYECKYIO 00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC MTOAXOAbI  PEIICHUS, CTABUTh
poOJIEMBI U 33J1a4H, JIOMYCKAIONIUE aTbTCPHATUBHBIC PCIICHHMSI.

3) paboTa ¢ uHpopMaumeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HCTOYHMKAX WHGOpMAIHMK (TEKCTe Yy4eOHOTO
oCcoOusI, HAYYHO-TIONYJIIPHOMN JTUTEpaType, OMOJIOTMUSCKHUX CIIOBApSAX M CIIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIM3UPOBATh HH(POPMAITHIO pa3THIHbIX
BUJOB W (OpM TMpeACTaBICHUS, KPUTUYCCKH OICHUBATh €€ JOCTOBEPHOCTh U
HENIPOTUBOPECUYHBOCTb;

GopMyTUpPOBATH 3aMPOCHl U IPUMEHATH PA3IMIHBIE METOABI IIPU TTOUCKE U OTOOpE
Ononormueckoit mHGopmanuu, He0OXOAMMOMN IS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuoOpeTaTh  OMBIT  HCIIOJB30BAHUSA  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO WCIIOJIb30BAHUS Pa3THYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBHIOMPATh ONTUMAJIBHYIO (POpMY TIpeACTaBICHHUS] OMOJIOTUYECKON
uHopManmu (cXeMbl, TpaduKH, THArpaMMbl, TAOIUIbI, PUCYHKH B IPYTOEC);

UCTIOJIh30BaTh HAYYHBIN S3BIK B KaUECTBE CPEJCTBA NpU pabOTe ¢ OMOJIOTHIECKON
UHPOpMAIUCH: TPUMEHATh XUMHUYECKHe, (PU3NYECKHE W MaTeMaTHYeCKHe 3HaKH |
CUMBOJIBI, GOpMYJIbI, a00OpEeBUATYPY, HOMECHKJIATYPY, UCIIOJIB30BaTh U MPE0OPa30BHIBAThH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH,

BIIAJICTh HABBIKAMHU DPACMO3HABAHUS W 3alIUThl WH(POpMaIu, WHOOPMAITMOHHOU
0€30MacCHOCTH JIUYHOCTH.

OBiageHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAITMU BO BCeX c(epax KU3HHM, aKTUBHO Y4acCTBOBATh B
JMAJIOTe WJIN TUCKYCCUU TIO CYIECTBY 0OCYKIaeMOil TeMbl (YMEHUE 3aaBaTh BOMPOCHI,
BBICKa3bIBaTh CYXJICHHS OTHOCUTEIHHO BBITIOJIHCHUS TPEJJIaraéMon 3a/1auu, YIUTHIBATh
WHTEPECHI U COTIACOBAHHOCTD MO3HIIMK IPYTUX YYACTHUKOB TUAJIOTA VI TUCKYCCUN);

pacrno3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHUE COIUATBHBIX
3HAKOB, MPEATNOCHUIOK BO3HUKHOBEHUS KOH(MIWUKTHBIX CHUTYyalli, yMETh CMsT4aTh
KOH(MDIIUKTHI U BECTH TIEPETOBOPHI;



BJIAJETh PA3JIMYHBIMU CcHoco0aMu OOIIEHHS M B3aUMOJCHCTBHUS, IOHUMATh
HaMEpEeHUs JAPYTuX JIOJEH, IPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY U B
KOPPEKTHOU (popme (HopMyIaupOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIbHOU paOOTHI
IPU PELIEHUH OMOJIOTUYECKON MPOoOIeMbl, 000OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBUS NP PELICHUN YUeOHOM 3a/1au;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUH C yUETOM OOIIMX UHTEPECOB
1 BO3MOXKHOCTEH KaKJIOTO 4JieHa KOJJIEKTHBA;

OPUHUMATH 1€JIM COBMECTHOM AESTENbHOCTH, OPTaHU30BbIBATh U KOOPJIAUHUPOBATH
NEUCTBUS 10 €€ JOCTUKEHUIO: COCTABJIATH IJIaH ACHCTBUI, pacnpeesaTh POJIu ¢ yYETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KAaYECTBO CBOETO BKJaJa M KaXKJIOr0 yYaCTHMKA KOMaHAbl B OOLIUI
PE3yNbTAT M0 Pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb  HOBBIE€  IPOEKTHI, OLIEHMBaTh HJEM C TMO3UIHUM  HOBHU3HBI,
OpPUTHUHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTHUBHOE CTPATETHMYECKOE MOBEICHHUE B PA3TUYHBIX CHUTYaIUsX,
IPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBiaseHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH eHCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABICHUS MPOOJIEM U MX pElIeHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUU IIEJIEBBIE U CMBICTIOBBIC YCTAHOBKHU B
CBOMX JICHCTBUAX U MOCTYNKaX MO OTHOLIEHUIO K KUBOW MPHUPOJZIE, CBOEMY 310POBbIO U
310POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  NTO3HABATENBHYIO  JEATEIbHOCTb, BBIABIISTH
npoOJieMbl, CTaBUTh M (OpMyIMpOBaTH COOCTBEHHBIC 3aJa4d B 00pa3oBaTEIIbLHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTABJIAITh IIJIAH PELIEHUS NMPOOJEMBbI ¢ YYETOM HMEIOMIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHUT;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOIO ITPEAMETA Ha OCHOBE JINYHBIX IPEATIOYTEHUM;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3PYIUIUU B Pa3HBIX
o0JlacTIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30BaTENbHBI M KYJIbTYPHBIN
YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CUTyalUssM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIAJ€Th HAaBbIKAMHU I103HABATEIBHOW pPEQIEKCUU KaK OCO3HAHHUS COBEpPLIAEMBIX
NEUCTBUUA U MBICIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHHUM, UCIIOIb30BATH
npu€Mbl pedIeKCUU JUIsl OLIEHKH CUTYallid, BIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M AapryMEHThl JPYIUX [pPU aAHAIW3E PE3YIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CE0S M APYTrUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IPpUHUMATh MOTMBBI M apryMEHTBbl JAPYIMX IIpU aHajlu3e pe3ysIbTaToB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOr0 YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynbraThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKIIIOYAIOT crenuduyeckue g ydeOHoro mnpenmera «buonorus» HaydHbIE
3HaHMS, YMEHHUS M CHOCOOBI JIEWCTBUI 1O OCBOCHHUIO, WHTEPHpPETAlUd H
npeoOpa3oBaHUI0 3HAHHWM, BHUABI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3NUYHBIX YYEOHBIX CHUTyallMsX, a TaKkKe B peabHBIX
KU3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX ¢ Ouonoruei. B mporpamMmme mnpeaMeTHbIE
PE3YNbTATHI IPEICTABIIECHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOeHUs yueOHoro npenmera «buonorus» ¢ 10 knacce
TOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAyYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUHCKUX M 3apYyOEKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OMONOTUH, (PYHKIIMOHATBHONW TPAaMOTHOCTH 4YEJIOBEKa IS
peleHus JKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COJAEpKAHUE OMOJOTUYECKUX TEPMHUHOB W TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEUIeCTB M MpeBpallleHue SHEPruu), FTOMEocTas
(camoperynsiuus), ypOBHEBasi OpraHM3alUs JKUBBIX CHUCTEM, CaMOBOCIPOHU3BEICHUE
(penpolyKuus), HaCIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHUE;

yMEHUE  u3jaraTh  Ouonormyeckue Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTAaIlMOHHAS, [IEHTPAJIbHAS TOTMa MOJICKYJIIpHOU Onosoruwn), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yuyeHus (0 LEHTpax MHOTO0Opa3us U MPOUCXOXKIACHUS
KyJnbTypHbIX pactenudt H. M. BaBuioBa), onpeaensiTh rpaHUllbl UX MPUMEHUMOCTU K
KUBBIM CHCTEMaM;



YMEHHUE BJIAJAETh METOJAaMU HAy4YHOrO IO3HaHWS B OHOJOrHM: HAOIIOJEHUE U
OMHMCAHWE >KUBBIX CHCTEM, TIPOIIECCOB W SIBICHHHA, OpTraHW3allds W TPOBEICHUE
OMOJIOTUYECKOTO OSKCICPUMEHTA, BBIIIBH)KCHHE THIIOTE3bI, BBISBICHUE 3aBUCHUMOCTU
MEXIYy HCCIEIYEeMbIMH BEIMYMHAMHU, OOBSCHCHHWE TIOJYyYEHHBIX PE3yJIbTaTOB,
MCITOJIb30BAaHHBIX HAYYHBIX MMOHSATHHA, TEOPHH W 3aKOHOB, YMEHHE JeiaTh BHIBOJABI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJCIATh CYIIECTBCHHBIC INPU3HAKA BHUPYCOB, KIETOK TPOKAPUOT U
AYKapHOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH TPOIIECCOB:
oOMEHa BEIICCTB W TMPEBPAIICHUS dHEPTUM B KJIETKE, (POTOCHHTE3a, TUIACTUYCCKOTO U
DHEPreTHYECKOTO0  OOMEHa, XEeMOCHHTEe3a, MHTO3a, Melo3a, OIUIOAOTBOPCHUS,
Pa3MHOXCHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMCHHE TIPUMCHSITh TIOJYYCHHBIC 3HAHUS JUISI OOBSACHEHUS OWOJIOTHYCCKHUX
IIPOIIECCOB U SBJIICHHUM, JIJISI IPUHATHUS MTPAKTUYECKUX PEIICHUA B TTOBCEAHEBHOM KU3HHU C
IIEJTbI0 O0ecIeueHUsT OE30MaCHOCTH CBOETO 370POBBS U 37I0POBbS OKPYKAIOIIHUX JIFOCH,
COOJIIOJICHUsT HOPM TPAaMOTHOTO IIOBEJCHUS B OKpYXalolleld NPHUPOJHOU cpele,
NOHMMAaHNE HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTHH W
OMOTEXHOJIOTHUH ISl PAIIMOHATILHOTO MPUPOJIO0IIOIB30BAHUS;

YMCHHME pEIaTh 3JIEMECHTApHbIC T'CHETUYCCKHE 3aJayd Ha MOHO- M JIMTUOPHIHOE
CKpEIIMBaHUE, CIICIUICHHOS HACIeOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs I MpeICKa3aHus HACJIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBIMOJHATH JJA0OPATOPHBIE U MPaKTUYECKHE padOThl, COOJIIONATh MpaBUiia
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PY10BAHUEM;

yMEHHE  KPUTUYECKH  OLEHUBATh M  HUHTEPIPETUPOBATH  UHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX
HUCTOYHUKOB (CpeacTBa MaccoBOM HMHQOpMAIMK, HAYYHO-TIOMYJISAPHBIE MaTepHallbl),
ATUYECKUE  aCMEeKThl COBPEMEHHBIX HCCIEJOBaHWN B  OWOJIOTHH, MEAUIIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/7aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M YCTHBIE COOOIICHUS, 0000ImIast
OMONOTHYECKYI0O MH(OPMAIUI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BAThH
MOHSATUIHBIN anmapaTt OHMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydueOHOTO Tipenmeta «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHUHU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAyYHOTO MHUPOBO33PEHUS, O BKIAJE€ POCCHUUCKHX M 3apYOC)KHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATBHON TPAMOTHOCTH 4YETOBEKa IS
pEIIeHS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJEPKaHWE OWOJIOTHUYECKHX TEPMHUHOB M TIOHATHIA: B,
MONyJISIUsl, TEeHO(MOH, DSBOJIOIUS, JBIXKYIME CWibl ((pakTopbl) HBOJIIOLHH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI0O00pa30BaHME, JKOJOTHYECKUE (HaKTOpHI,



HKOCHCTEMA, MPOJYLEHThl, KOHCYMEHTHI, PEAyLEHTHI, LIENH MUTAaHUs, DKOJIOTUYECKas
nvpamMujia, OuoreoreHo3, ouocdepa;

YMEHHE W3Jlarath Ouojoruveckue Teopuu (dBomrormonHas teopus Y. JlapBuHa,
CHUHTETHYECKAas TEOpHUsS OBOJIOINU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoxactea K. M. bapa, yepenoBaHus IJIaBHBIX HaIlpaBlIeHWW W nyTed sBosronuu A. H.
CeseproBa, yuenusi o Ouochepe B. N. Bepnaackoro), ompenensiTb TpaHUIBI UX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

yMEHHME BJIaJE€Th METOJaMU HAy4YHOI'O IO3HAHWS B OWOJOrMM: HAOIIOJEHUE U
OMKCAaHUE >KUBBIX CHCTEM, IIPOLIECCOB U SBICHHM, OpraHu3anusi W MPOBEICHHE
OMOJIOTMYECKOTO AKCIEPUMEHTa, BBIIBI)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HUCCICIyeMbIMH BeJIMYMHAMH, OOBSICHEHHWE TMOJNyYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IMOHSATHUH, TEOPHA W 3aKOHOB, YMEHHE JC/IaTh BBIBOJBI Ha
OCHOBaHHH TOJYYCHHBIX PE3YIbTATOB,

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKN CTPOCHHS OMOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIIUN, TPOMYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTCOIICHO30B H
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEJACTBEHHOW H3MEHYHMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOICHHOCTH OPraHU3MOB, ICUCTBUS IKOJIOTUUECKUX
(GaKkTOpOB Ha OpraHuU3Mbl, MEPEHOCA BEIIECTB M MOTOKAa JHEPTUU B DKOCHCTEMAX,
AHTPOIIOTCHHBIX N3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHHE TPUMEHSTh TIOJYYCHHbIE 3HAHUS IS OOBSCHEHUS OHOJIOTMYECKHUX
IIPOIIECCOB U SBJICHUM, JIJISl IPUHATHUS MIPAKTUYECKUX PEIICHU B TOBCEAHEBHOM KU3HU C
eJbI0 o0ecreyeHus: 6€30MacCHOCTH CBOETO 370POBBSI U 3[I0POBbsl OKPY>KAIOIIUX JIFOJCH,
COONIOJIEHUsT HOPM TPAaMOTHOTO TIOBEJEHUS B OKpYXalolled NpUPOJHOU cpele,
NOHUMaHHEe HEOOXOJIMMOCTH HCIIOJIb30BAHUSA JIOCTHXKCHUM COBPEMEHHOW OMOJIOTHH IS
PaIMOHAILHOTO MPUPOOTIOIH30BAHNUS;

YMEHHE peIliaTh dSJEeMEHTapHble OMOJOTHYECKHE 3aJadyH, COCTaBISATh CXEMBbI
MEpEeHOCcAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIE€MU MUTAHUS );

yYMEHHE BBIMOJHATHL JA00paTOPHBIC M MPaKTHUYECKHUE PabOThI, COOMIOAATh MpaBHiIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OLCHMBATh W  WHTEPIPETUPOBATH  HH(OpPMAIUIO
OMOJIOTUYECKOTO COJEPKaHMs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3TUYHBIX
HMCTOYHUKOB (CpelcTBa MaccOoBOM HH(POpPMALUU, HAYYHO-TIOMYJSPHBIE MaTepHallbl),
paccMaTpuBaTh TI00aIbHBIC YKOJIOTHYECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH
[0 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OnonornYecKyro MHMOPMAIUI0 W3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BAThH
MOHSATUWHBINA annapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHH3aIs 1 0 0 httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HENeATETLHOCTE KITKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OPraHnu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenekuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 1
C3EPBHOE BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 4



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIOIMOHHAS OUOJIOTHUS 9 0 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Opranu3Mbl 1 OKpYXaroIas cpejia S 0 https://m.edsoo.ru/7f41cc74
4 CooOriecTBa ¥ 9KOJIOTHUECKHAE CUCTEMBI 9 0 0 brbmorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2 1 0
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosimyecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka K 1 Hata undposbie
n/n P Bcero OHTpOIL paxTn H3y4YeHHs P
HbIE yeckue o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
bubmmoreka [{OK

1 Buosnorus B cucteme Hayk 1 0 0 https://m.edsoo.ru/863e6122

https://m.edso0.ru/863e632a

, M%TOI[B;V l'IIOSI-II/IaHI/IH )KnBOoW mpupoasl. Ilpakrnueckas . . 05 Bu6miorexa [[OK

o .
pabota Ne 1 «lcmonp30BaHue Pa3IMIHBIX METOJIOB TIPH https://m.eds00.ru/863e6122
M3yYEHUH OMOJIOTHUECKIX OOHEKTOBY
3 B 1 0 0 bu6mmoreka [IOK
HOJIOTHYECKUE CUCTEMBI, POIIECCHI U UX N3YYCHHE https://m.eds00.ru/863e6564

4 XUMHUECKUI COCTaB KIETKH. Bojga W MHHEpalbHbIC 1 0 0 bubnuoreka [IOK
coJn https://m.edsoo0.ru/863e674e

bu6mmoreka [IOK

5 Benku. CocraB u cTpoeHne GeIKoB 1 0 0 httos://m.edsoo.ru/863e6b72
®epMeHTHI  —  OHOJIOTUYECKHE  KaTalu3aTopbl.

5 JIabopatopHas pabota Ne 1 «H3yuenue 1 0 05 bubnunorexa LIOK
KaTaJIATUYECKOW aKTUBHOCTH ()epMEHTOB (HA MpUMeEpe ' https://m.eds00.ru/863e6b72
aMUJIa3bl WK KaTalasbl)»

bubmuoreka [JOK
1 0 0
! YraeBoasL. Jiumus: https://m.edso0.ru/863e6870
bubmuoreka [JOK
1 0 0

8 Hyxneunoseie kucnotst. AT® https://m.edso0.ru/863e6d5¢

9 Hcropuss m ™eToapl u3ydeHHs KiIeTku. Kierounas 1 0 0 bubmoreka LIOK
Teopus https://m.edso0.ru/863e6e88

10 KrneTka kak 1eiocTHas )KuBasi cucTeMa 1 0

11 Ctpoenue »sykapuoTHueckoil kiuetku. JlabopaTopHas 0 05 bubmoreka LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

pabota Ne 2 «M3ydyeHue cTpoeHHs KICTOK pPACTCHHUH,
KUBOTHBIX, TPHOOB U OaKTepHii MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpoOIIpCHaparax u uX OIMMCAHUCH

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

12 06 5 0 bu6mmoreka [{OK
MEH BEILECTE HITH METab0 MM https://m.edso0.ru/863e766¢
bu6mmoreka [{OK

13 PorocuTes. XeMoCHHTE3 0 https://m.edso0.ru/863e7c98

bubmmoreka [{OK
i 0

14 JHepreTHHeckuii oOmen https://m.edsoo0.ru/863e7aae
JKuzHeHHbIN LMK KieTkH. Jlenenue kierku. MuTtos.

15 Jlabopatopuass padora Ne 3 «HaOmromenue mwurto3a B 05 bubmmnoreka LIOK
KJIIETKaX KOHYMKA KOpenlka JIyka Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MHKpOIIpenapaTax»

16 B 5 p 0 bu6moreka [IOK

nocuHTe3 Oenka. Peakius MaTpuaHOTO CHHTE3a https://m.eds00.ru/8636796e
bu6mmoreka [IOK
— 0
17 Tpancmus — Guocuntes benxa https://m.edso0.ru/863e796e
18 H 0 bu6mmoreka [IOK
CKICTOUHMIE (POPMBL KH3HH — BHPYChI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBbI Pa3MHOKEHUST OPTaHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
i 0

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U  pa3BUTHE  TMOJOBBIX  KIETOK.

21 OmnonorBopenue. JlaGopatopHas pabora Ne 4 05 bubnuoreka [IOK
«M3ydyeHHne CTpOEHHUs! MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTIpenaparax»

bu6mmoreka [JOK
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23 I'enetuka — Hayka O  HAaCJICACTBEHHOCTM U 1 0 bubmuorexa [IOK
U3MEHYUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HAaCJIe0BaHUs IPU3HAKOB. 1 0 bubnmoreka [IOK
MoHOTHOPHUIHOE CKpEIMBAaHUE https://m.edso0.ru/863e8878

o5 JurubpupHoe CKpelnMBaHue. 3aKOH HE3aBUCHMOTO 1 0 bubanoreka LIOK
HacjeA0BaHus IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacnefoBaHMe Mpu3HakoB. JlabopaTopHas
paborta Ne 5 «3yueHue pe3yabTaTOB MOHOTHOPUIHOTO bubnnorexa [IOK

26 1 0.5
U JUTMOpUIHOTO CKpeIlMBaHUs y Jpo30(Quibl Ha https://m.edso0.ru/863e8c60
TOTOBBIX MHKpOIIpErapaTax»

27 I'enetnka noJa. Hacnenosanue NPU3HAKOB, 1 0 bubnuorexa [IOK
CIIEIUIEHHEIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHass HW3MEHYHMBOCTD.

JlaboparopHas pabota Ne 6. Nzyuenne bu6mmnoreka [IOK

28 . 1 0.5
MO (DUKAITHOHHO N W3MEHUYMBOCTH, MOCTPOEHHUE https://m.edso0.ru/863e8efe
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBO»

2 EaC;GILCZBGHHaH U3MEHYHBOCTb. JlaGopaTtopHas pabota . 05 Bu6nuorexa LIOK

o .
o 7. «AHanu3 MyTtauuid y Apo30QHIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»
bu6mmoreka [JOK
1 0

30 Teniernka sesopeka https://m.edso0.ru/863e8d78

31 Cenekuus Kak HayKa M IPOLECC 1 0

32 Metoabpl ¥ JOCTHOKEHHS CEJIEKIIMH pPACTeHHH M 1 0 bubnuoreka [JOK
YKUBOTHBIX https://m.edso0.ru/863e9214

33 5 1 0 bubnuoreka [JOK

MOTEXHOJIOTHUS KaK OTpacib MPOU3BOICTBA httos://m.edsoo.ru/863e9214
bubnuoreka [JOK
1 0
34 ITpomexxyrounas arrectauus. KontposibHas paboTta https://m.eds00.ru/86369336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka K 1| fata undposbie
n/ P Bcero onTpo parTH H3y4YeHust P
- JbHBIE yeckue odpa3oBaTejibHbIE
padoTsI padoThbI pecypchl
1 35 " 1 0 0 bubnuoreka [JOK
BOTHOHA 1 METOMB €€ H3YHCHHA https://m.edsoo.ru/863ea20e
9 U - ob 1 0 0 bubmmoreka [{OK
CTOpHS Pa3BUTHS TPEJCTABICHUH 00 3BOJIOIUN https://m.eds00.ru/86369570
bu6mmoreka [IOK
3 1 0 0
MuipooBosionHs https://m.edsoo.ru/863e9cle
[Monmymsiust  Kak ~ DJIEMEHTapHas CIWHWIA BHJA W Bu6nuorexa [IOK
4 sposmoiuu. JlaGopatopuaas padora Ne 1 «CpaBHenue BUI0B 1 0 0.5 _
https://m.eds00.ru/863e99c6
110 MOPGOJOTHIECKOMY KPUTEPHIO»
bu6mmoreka [IOK
5 1 0 0
JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOPHI) BOJIIOIUN https://m.edso0.ru/863e9dad
bu6mmoreka [IOK
6 i 1 0 0
Ecrectsemmpiii otb0p 1 ero popmet https://m.edso0.ru/863e9ed0
Pe3ynbTarhl 3BOJIIOLUU: MPUCTIOCOOICHHOCTh OPraHU3MOB
7 U BujoobOpazoBanue. JlabopatopHas pabora Ne 2 1 0 05 bubmoreka LIOK
«Onucanue MPUCITOCOOJEHHOCTH oOpraHu3mMa W € https://m.eds00.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepa
8 i 1 0 0 bubnuoreka [JOK
APABTICHILA I HYTH MaKkpOIBOIONHH https://m.edsoo.ru/863e9cle
9 Heo6paTiMOCTh 3BOIIOLNY 1
10 HcTopust )Ku3HU HAa 3eMJIIe B METO/IBI €€ H3YUCHUSI 0 0
'umoTe3b! MPOUCXOKACHHUS KU3HH Ha 3eMIie
11 1 0 0 bubnmuoreka [JOK

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

bubmuoreka [JOK

12 Pa3Butue sxu3Hu Ha 3eMJIe 10 3paM | [IEPUOIaM 0 httos://m.edsoo.ru/863ea6be
13 saupa, Tpasniscexan padora X 1 cHoysene nexonacvin 05 BuGmorexa LIOK
OCTaTKOB PACTEHUI U JKUBOTHBIX B KOJUIEKLIUSIX) https://m.edso0.ru/863eaBhc
14 CoBpeMeHHasi CHCTEMa OPTaHUYECKOTO MHUPa 0 brbmmorexa [OK
https://m.edsoo.ru/863ea48e
15 DBOJIIOLKS YeI0BEKA (AHTPOIIOrEHES) 0 Brbmiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBuokymue cuibl ((hakTopbl) aHTPOIIOTreHe3a 0 bubmotexa LOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H PBOJIOLNH YeTOBEKa 0
18 YenoBeyecKre packl M MPUPOIHBIE A/IAN T[N YETOBEKA 0 bubmorexa LIOK
https://m.edsoo.ru/863eaea2
19 O6006menue o TeMe «BO3HUKHOBEHUE W Pa3BUTHE KU3HU 0
Ha 3emie»
20 DKOJIOTHS KaK HayKa 0
21 Cpenpl 0OMTaHUS U DKOJIOTUUECKUE (PAKTOPBI 0 Bubmiorexa LIOK
https://m.edsoo.ru/863eafec
o
22 Moppororcce oveGermocn pectenni . pasin 05 BuGuorea LIOK
https://m.edsoo.ru/863eb10e
MECT OOUTAHHSY.
23 ﬁigzﬁgig;ﬁz?;ﬁ%ﬁ? Ne 4. «BnusiHue cBeTa Ha pOCT H 0 bubmmorexa LIOK
c https://m.edso0.ru/863eb348
pa3BUTHE YSPEHKOB KOJICYCa)
DKOJIOTUYECKHE XapaKTePUCTUKU HOMYJISIIUH.
24 [paktuyeckass pabora Ne 2 «Ilogcuér MIOTHOCTH 05
MOMYJISAIUI pa3HBIX BHJIOB PACTCHUIN
o5 CoobmiecTBa OpraHu3MoB — OHOLIEHO3 0 bubnuoreka [IOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK

2 1
6 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 0 httos://m.edsoo.ru/863eha6a
27 OCHOBHEBIE IIOKa3aTelld JKOCHCTEMBI. DKOJIOIMYECKHE 1 0 bubnuorexa [JOK
nupamubl. CBoiicTBa skocucteM. Cykueccus https://m.edso0.ru/863eb5fa
28 [IpupoIHEBIE 3KOCHCTEMEI 1 0
29 AHTPONOT€HHBIE KOCHCTEMBI 1 0
bubmmoreka [{OK
_ 1
30 Brocdepa — rinobanbHasg SKOCHCTEMA 3eMJId 0 hitns://m.edsoo.ru/863ebbe
bubmmoreka [{OK
31 1 0
3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHMOC(EpHI https://m.eds0o.ru/863ebd16
32 YenoseuecTBo B buochepe 3emin 1 0
CocyniecTBOBaHHE MPUPOJIBI M YEIOBEYCCTBA
33 O6o6mienne TeMbl «CooOIIecTBa M JKOJOTHYECKHE 1 0 bubnuoreka [IOK
CUCTEMBI» https://m.edsoo.ru/863ebale
[IpomexxkyTouyHas arrecTanus
34 1 0
KontponbHas padoTa
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






