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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke nporpaMMbl 1Mo OHMOJOTMU TEOPETHUYECKYI0 OCHOBY [JISl OIpPEAENCHHs MOAXOAO0B K (HOPMHUPOBAHHIO
cojiepkanus yueOHoro npeamera «buosiorusy coctaBuiv: KoHuenTyanbHble osioxeHuss ®I'OC COO o B3auMo00yCIOBIEHHOCTH
1eseH, coiepKanusi, pe3yJIbTaTOB O0YYeHUS U TPeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHIIMIIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpelHero oduiero oopazosanus B Poccuiickoit @enepannu, a
TaKXKe TOJIOKEeHHS O crnenuduke OWoJoruu, €€ 3HAYCHWM B IO3HAHWUW JKUBOM MPUPOABI M OOECICUEHUU CYIIECTBOBAHMUS
yesioBeyeckoro oomectsa. CoraacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEIeIeHbl OCHOBHbIE (PYHKIIMK MPOrpPaMMBbI IO OMOJIOTUU U €€
CTPYKTYpa.

[Iporpamma mo Ouojoruu nAa€t OpelcTaBieHUE O IeNsX, 00 oOmiell crpaternn OOydeHHs, BOCIIUTAHUS U Pa3BUTHS
oOydaromuxcs cpeacTBaMu ydyeOHoro mnpeamera «buosorus», ompexaenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpPY, pacmhpeliejieHue Mo pasjiesiaM U TeMaM, PEKOMEHIYyEeMYIO MOCIe0BaTeIbHOCTh M3YUYEHUs y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa30BaTEbHOIO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B mnporpamMe mo OMONIOrMHM TakX e YYUTHIBAIOTCS TpeOOBaHUSA K IUJIAHUPYEMBIM JMYHOCTHBIM, METANpPEeIMETHBIM U
NPEeIMETHBIM pe3ylibTaTaM OOy4eHHs B (POPMUPOBAHMU OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBLHOW EATEIbHOCTH/y4eOHBIX
NEeHCTBHIM 00YyJaroNUXCs IO OCBOSHUIO COJIEPKaHMsI OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo O6momorum (10—11 kmaccel, 6a30BBI ypOBEHB) pealM30BaH IMPHUHIMI MPEEMCTBEHHOCTH B HM3YYCHUU
Oouonoruu, Onarojapst 4emy B HEW IPOCMAaTpUBAETCA HANPABJICHHOCTb HAa Pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0O MHUPOBO33PEHHUSI, [IECHHOCTHBIX OPUEHTAUUN JTUYHOCTH, 3KOJIOTUYECKOrO0 MBIIIJIEHUS, MPEICTABICHUI O
3I0pPOBOM 00pa3e >KM3HH W OEpeKHBIM OTHOIICHHEM K OKpYy»Xaroled mpupomHoi cpeae. [lostomy Hapsmy ¢ w3ydeHUEM
0011eOMOIOTUYECKUX TEOPUH, a TAaK)Ke 3HAHUI O CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOITUX
B HHUX MPOIIECCOB B MPOTpaMMe MO0 OMOJIOTHH YACIICHO BHUMAaHNE MUCIIOIH30BAHUIO TIOJYYCHHBIX 3HAHUH B MOBCETHEBHON JKU3HU
JUTSI pENICHHMS] MPUKIIAHBIX 33724, B TOM YKclie: MPO(UIAKTUKN HACIECTBEHHBIX 3a00JIeBaHII YEIOBEKa, METUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHHUS, OOOCHOBAHHUS 3KOJIOTMYECKH II€JIECOO00PA3HOro IMOBEACHUS B OKpYXKarolleld MPUPOJHOW cpele, aHaau3a
BIIMSHUS XO35IMCTBEHHOM JEATENbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHUE BHUMAHHUS
K MPUKIAJHONW HAMPABICHHOCTH Y4eOHOTO npeaMera «buoiaorus» npoAMKTOBAHO HEOOXOJIMMOCTBIO 00ECTIEUEHUs YCIOBUM AJIst
pEIICHHs] OJTHOM W3 aKTyaJlbHBIX 3a/lad IIKOJIBHOTO OWOJIOTMYECKOTO O0pa3oBaHWs, KOTOpas Mpearnojaraet (GopMHUpPOBaHUE Yy
00y4Jaromuxcs cnocOOHOCTH aJaTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.



buonoruss Ha ypoBHe cpemHero oOmiero ooOpa3oBaHMs 3aHMMaeT BaxkHOoe MecTo. OHa obOecrieuuBaeT (POpPMHUpPOBAHHE Y
oOydJaromuxcs NpeICTaBICHUN 0 HAYyYHON KapTHUHE MUpPa, PaCIIUpsIeT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJE, €€ OTIUYUTETbHBIX
MPU3HAKaX — YPOBHEBOM OpraHU3aIlMy U BOJIONHNH, CO3/1a€T YCIOBUS JUIsl: IO3HAHUS 3aKOHOB KUBOU MPUPObI, HOPMUPOBAHUS
(G yHKIIMOHAIBHOM TPAaMOTHOCTH, HABBIKOB 3JJ0POBOI0 U 0€30MacHOro o0pasa >KU3HH, IKOJIOTUYECKOT0 MBIIIJICHUS, IIEHHOCTHOTO
OTHOIIIEHHUSI K dKUBOU MPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS WMEET TaKXKe Il PEIICHUST BOCIUTATEIBHBIX W Pa3BUBAIONIMX 3a7ad CpPEIHEro OO0IIero
oOpa3zoBaHus, couuanu3aluu oOydarouuxcd. M3ydyenwe Ouonmorun oOecreyuBaeT ycioBUs i (OpPMHUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHUKAIMOHHBIX U WH()POPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIbTYphI, CIIOCOOCTBYET MHTErpaIluu
OMOJIOTMYECKUX 3HAHWKM C TPEACTABICHUSMHU W3 JIPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTHU, (HU3UKH, XUMUU U Teorpaduu.
HazBanubie mosioxkeHust o npeaHazHadyeHUH yueOHOro npeamMera «bruosorus» cocTaBuiiM OCHOBY ISl ONPEIETIEHUsT TIOJIX0I0B K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COAEPKaHUS, TIPEJCTABICHHOTO B IIPOrpamMMe 1Mo OUOJIOTHH.

Otb60p conepkanusa yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3UIMI KYIbTYpOCOOOPa3HOTO
M0JIX0/1a, B COOTBETCTBUM C KOTOPHIM 00YYaIOUIUeECs TOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBbIE JUIsl (GOPMHUPOBAHUS OOIIei
KyJbTYphl, OINPENEISIONINE aJIeKBaTHOE TOBEJICHHE YelIOBeKa B OKpYyXKalolledl NpUpOIHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKMU3HU U NMPAKTUUECKOU JesTeabHocTh. Ocob0e MecTO B ATOM CUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COJIeP KaHMS,
KOTOpBIE CIIy’)KaT OCHOBOM Uisi (OpPMHPOBAHUS TPEACTABICHHM O COBPEMEHHOH €eCTECTBEHHO-HAy4YHOM KapTUHE MHpa U
[IEHHOCTHBIX OPUEHTAIUSAX JINYHOCTH, CIIOCOOCTBYIONIUX TYMaHU3AIMH OMOJIOTUYECKOTO 00pa3oBaHusl.

CtpyKkTypupOoBaHHUE COJIepKaHMs y4eOHOro MaTepraia B IporpaMme Mo OMOJIOTUH OCYIIECTBICHO ¢ YUETOM MIPHUOPUTETHOTO
3HAYCHHUS 3HAHUW OO0 OTIMYUTEIBHBIX OCOOCHHOCTSX JKMBOM MPHUPOIBI, O €€ YpPOBHEBOW OpraHM3alldd M HBOJIONHMH. B
COOTBETCTBHH C 3THM B CTPYKType yueOHOro npeamera «bronorusy» BeIEICHBI CIEAYIONUE Co/epKaTeNbHble TUHUU: «buomorus
KaK Hayka. MeToJpl HayqHOTO mo3HaHus», «KieTka kak Omosornueckas cuctemay, «Opranusm Kak OMOJIOTHYECcKas CHCTEMay,
«Cuctema u MHOrooOpa3ue OpPraHW4ecKOTO MHUpay, «IBOIIONUS JKUBOW MPHUPOIBD, «IKOCUCTEMBI M MPUCYIIHE UM
3aKOHOMEPHOCTH.

Lens n3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIaICHHE 00YYAOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-
(GYHKIIMOHAIPHONW OpPTraHW3allid J>KMBBIX CHUCTEM PA3HOTO0 paHra W MPUOOpEeTEHHWE YMEHHMH HCIOJIB30BaTh OTH 3HAHUS IS
IPaMOTHBIX JACHCTBUIN B OTHOIIIEHUH O0OBEKTOB KUBOW MIPHUPOIBI U PEIICHUS PA3TIMIHBIX )KH3HEHHBIX MTPOOIIEM.

JlocTxenue 1ienu u3ydeHus yaeOHoro npeameta «bruonorus» Ha 6a30BOM ypoOBHE 00€CTICUMBACTCS PEIICHUEM CIIETYIONTUX
3aj1a4:



OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUH O OMOJIOTHYECKUX TEOPHSX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX,
MpaBUIIaX, CIyXKaIIuX OCHOBOH I (DOPMHUPOBAHUS MIPEACTABIICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MUPA, O METOJIaX HAYIHOTO
MO3HAHUS, CTPOCHUH, MHOTOO0pa3HK U OCOOCHHOCTSX )KMBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3aIlUH, BEIIAOIINXCS OTKPHITHIX U
COBPEMEHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHUE y 00yYaIOIIUXCS MO3HABATEIIBHBIX, HHTCIUICKTYAIBHBIX M TBOPYECKHUX CITOCOOHOCTEH B IpoIlecce aHan3a
JAQHHBIX O MYyTSIX Pa3BUTHS B OMOJOTHMU HAYYHBIX B3TJISAJOB, MJICH W TOJXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM Pa3HOTO ypPOBHS
OpraHu3allnu;

CTaHOBJICHHE Y 00yYaOIINUXCS OOIICH KyIbTyphl, GYHKIIMOHATBHOW TPAMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATh U OLICHUBATH
SIBJICHUS OKPY’KAIOIIETO MUPA )KUBOW MPUPOJIbI HA OCHOBAHWUH 3HAHUW W OTIBITA, TTOJIYYCHHBIX MPU U3YYCHUU OMOJIOTHH;

dopMHupoBaHHUE Y 00YJAIONTUXCS YMEHH I HUTFOCTPUPOBAThH 3HAUCHUE OMOJIOTHYECKUX 3HAHUH B MPAKTHYECKON JICITeIIbHOCTH
YeJI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOSIKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YE€JIOBEKOM JKUBOW MPUPOJIbI, HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS
K Hel, COOIIO/IEHUS] STUYECKUX HOPM MPU MPOBEACHUHN OUOJIOTHYECKUX HCCIICIOBAaHUM;

OCO3HAHHME IEHHOCTH OMOJOTWYECKUX 3HAHUU [JIsl MOBBIINICHHUS] YPOBHS DKOJOTUYECKOW KYNIbTYpPBI, IJsi (GOPMUPOBAHUS
HAyYHOTO MUPOBO33PEHMUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUMN B MOBCEIHEBHOW JKU3HM JIJIsI OLEHKU MOCIEJACTBHUI CBOEH NESITETbHOCTH 110
OTHOIIIEHUIO K OKPYXAIOIIIeH cpene, COOCTBEHHOMY 370pOBbI0, 000CHOBaHKE U COOJII0ICHUE Mep NTPOPHUIAKTUKHU 3a00IeBaHH.

B cucteme cpemgnero obimero oopaszoBanus «buosnorusy, nzydyaemas Ha 6a30BOM ypOBHE, SBJSETCS 00s3aTEIbHBIM YIeOHBIM
PEeIMETOM, BXOSIIIUM B COCTAB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHbBIE TIPEIMETHI.

Jlns uzydenust 6uonoruy Ha 6a30BOM ypOBHE CpeaHero oo1iero oopasopanus orBoautces 68 yaco: B 10 kinacce — 34 gaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hefeomio).

COJAEP KXAHME OBYYEHUA
10 KIIACC



Tema 1. buoJsiorusi Kak Hayka.

buonoruss xak Hayka. CBsi3p OHMOJOTMHM C OOIIECTBEHHBIMHM, TEXHMYECKMMH U APYTMMH €CTECTBEHHBIMU HayKaMH,
¢unocodueit, 3STUKON, 3CTETUKON U npaBoM. Posb Ononoruu B popMHUpPOBAaHUU COBPEMEHHOM HAay4YHOM KapTUHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOU MPUPOIbI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCAaHUE, U3MEpEHUe, KiaaccuuKalys, MOJIeIMPOBaHuUE,
cTaTHCTHYecKasi 00paboTKa JIaHHBIX).

JdeMoHCcTpanum:

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

Tabnuuel u cxembl: «MeToAbl MO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble 1 MPpaAKTHYECKHE PA0OTHI:

[Ipaktnueckas padora Ne 1. «cnonb30BaHUE pa3IMYHBIX METO/IOB MIPU U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTaHU3AIUA.

JKuBbie cuctemsbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Onoaoruu. OTiIn4ne )KUBBIX CUCTEM OT HEOPTraHUYECKOUW MPUPOIbI.

CaoiicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpPraHM3allMud OMOCHCTEM: MOJICKYJSPHBIM, KJIETOUHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIIIOHHO-BUIOBOM, SIKOCUCTEMHBIN (OHMOT€01IeHOTUYECKUI), OrOoCchepHBIi.

JdeMoHCcTpanum:

Tabnurel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « Y POBHU OPTraHU3AINH >KUBOU MPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKHA. XUMUUYECKHUE SJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OYHKIUK BOJBI 1 MHHEPAJIBHBIX BEIIECTB B KieTke. [lomnepkanne ocMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OenkoB. HezamMeHnMbIe B 3aMEHUMBIE aMHUHOKHCIIOTHI.
AMHMHOKHUCTIOTHBIM COCTaB. YPOBHH CTPYKTYpHl O€IKOBOW MOJICKYJIBI (IIEpBHYHAs, BTOPUYHAS, TPETUYHAS M YCTBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckne GyHKmm OETKOB.

depmeHThl — Owoyormueckue katanmusatopbl. CTpoeHue (epmeHTa: aKTHUBHBIA IIEHTP, CyOcTpaTHas CHenu(pUIHOCTD.
Kodepmentsl. Butamuabl. OTiinans GepMEeHTOB OT HEOPTaHHUECKHUX KaTalln3aTOPOB.



VYrneBoabl: MOHOcaxapuzibl (IJIHOKO3a, pu0o03a U Je30KCHpu003a), aucaxapuibl (caxaposa, JaKTo3a) W IMOJucaxapuabl
(kpaxmai, TTMKOTeH, 11eJUT0J103a). buomorudyeckrue GyHKIUKU YII€BOIOB.

Jlununpl: Tpurauuepuabl, gocoaunuasl, crepouasl. ['mapodunsHo-TUAPOPOOHBIE cBOMCTBA. buonornueckue ¢GyHKUHAU
munuaoB. CpaBHEHHUE YIJIEBOIOB, OCJIKOB U JIMMUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuabsl — MoHOMepbl HYKIeHMHOBBIX KUCHOT. Ctpoenue u ¢ynkuuu JJHK.
Crpoenue u pynkiuu PHK. Buast PHK. AT®: crpoenue u pyHkiuu.

HuTonorust — Hayka o kieTke. Kierounas Teopust — mpuMep B3aUMOJICUCTBHS UJiel U (aKTOB B HAYYHOM MO3HAHUU. MeToabl
U3Y4YECHUSI KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOmire npru3HaKky KIETOK: 3aMKHYyTasi Hapy>kHas meMmOpana, moinekyisl JIHK kak
TreHeTHUUYECKHI anmapar, CuCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: dyKapuoTHuecKass U mpokapuoThdeckas. OCOOEHHOCTH CTPOEHHUs MpoKapuoTHdyeckoil kieTku. Kiierounas
cTeHka 6akrepuil. CTpoeHue syKapuoThuueckoi kineTku. OCHOBHBIEC OTJIMYUS PACTUTENIBHOM, Y)KUBOTHOU U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKaIWKC, WX (ynkiuu. [lnazmartnyeckas memOpaHa, e€
cBoiicTBa 1 pyHkuuu. [{utomnnasma u e€ opranouasl. OnHoMmemOpanubie opranou bl kietku: DI1C, anmapat ['obaxKu, TU30COMBI.
[TonyaBTOHOMHBIE OPraHOW/bI KJIETKU: MUTOXOHJIpUH, IIacTUAbL [IponcxoxnaeHne MUTOXOHAPUN U TUIacTUA. Buasl miacTui.
HemeMOpanHubie opraHouabl KJIETKA: PUOOCOMBI, KJIETOYHBIA IEHTpP, LEHTPUOIU, PECHUUKH, KI'YTUKH. DYHKIUU OPraHOUIOB
KJIETKU. Brirrouenus.

Snpo — perynsTopHslii ieHTp KieTku. CTpoeHue siapa: siaepHas 000104YKa, KapuoryiazmMa, XpOMaTHH, SAPBIITKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdeMoHCcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankius,
K. M. bap.

Junarpammel: «PacrpenesieHue XuMHUECKUX 3JIEMEHTOB B HEXKUBOW NpUpoe», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B
KHABOU IIPUPOJE.

Tabauup! u cxemsl: «Ileproguueckas TabauIa XUMHUECKHUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI BOJIbI», «brnocunTres 6enkay,
«Ctpoenne Monekynbl Oenka», «Ctpoenme Qepmenta», «Hykmennoseie kuciotel. JIHK», «Ctpoenme momekyinsr ATDy,
«CTpoeHHE SYKapUOTUUYECKOW KIEeTKn», «CTpOEHHE MKUBOTHOW KIETKH», «CTpOEHHE pacTUTEIbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTHUYECKON KIETKNY», « CTPOCHUE Si/Ipa KIETKNY, «YTIEBOABD, «JIMIUIBI».



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHHE [Jisi MPOBENCHUsS HAOMIOJECHUN, U3MEpPEHUN, HKCIEPUMEHTOB,
MHUKPOTIPENnapaThl paCTUTEIbHBIX, JKUBOTHBIX U OAKTEpUAIBHBIX KJIETOK.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 1. «M3ydyeHue kaTaIuTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMIIIa3bl WM KaTajaasbl)y.

Jlaboparopnas pabota Ne 2. «3ydeHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U OAKTEpUiA 11O MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpernapaTax u ux OlmucaHue.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMmeH BelecTB, Wik MeTaboIM3M. ACCUMUIIALUS (TIACTHUECKUH OOMEH) U TUCCUMMIISIIUS (IHEpreTHYeckuii 0OMeH) — JiBe
CTOPOHBI €IMHOTO Mpolecca MeTaboausMa. Posb 3aKOHOB coOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METa00Iu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOoQHBIN U reTepoTpodHbIil. Poias ¢pepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIIEHUN YHEPTUH B
KJIETKE.

®dorocunTe3. CBeToBast 1 TeMHOBas (a3bl porocunTe3a. Peakiuu ¢porocunreza. IpHexTHBHOCTH HOTOCHHTE3a. 3HAUCHHE
doTtocuHTe3a s KU3HU Ha 3emiie. BrnusiHue ycnoBuil cpenbl Ha (OTOCUHTE3 M CIOCOOBI MOBBIIIEHUS! €r0 MPOJAYKTUBHOCTU Y
KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIIe OakTepun. 3HaUeHHEe XEeMOCHHTE3a JUIsl )KU3HU Ha 3emJie.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BEeIecTB, BbIACICHUE W aKKyMYJIHUPOBAaHHE DHEPrUU B KIIETKE. DTallbl
sHepreTuyeckoro obmena. [nmkomus3. bpoxkenne u ero Buasl. KuciopomHoe OKHCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniuu marpuunoro cunTte3a. ['enernueckas muHdopmanus u JJHK. Peanuzarnus renetndyeckoir mHGOpMAIuu B KIIETKE.
'enetnuecknii kom W ero cBoiicTBa. Tpanckpumnuusa — matpuusblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. DTarmbl
tpancisanuu. KogupoBanue aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Heknerounsie hopmbl xku3Hu — Bupychl. Mctopus otkpeitusi BupycoB (/1. M. MBanoBckuit). OCOOEHHOCTH CTPOCHHUS H
KU3HEHHOTO IMKJIa BHpPYcOB. bakrepuodaru. bone3snu pacteHmii, >KUBOTHBIX W YEJIOBEKa, BhI3bIBAEMBbIE BUpycaMu. Bupyc
ummyHoneduiTa yenoseka (BUY) — Bo3oynurens CIINa. OGpaTHas TpaHCKpUIIIUs, peBepTa3a u uHTerpasa. [Ipodunaktrika
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHHM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.



Tabmuupl 1 cxembl: «Tunel nutanusy», «Metaboauzm», «MUTOXOHAPUS», «IHEPreTUYECKU 00MeH», «XIJIOpOoIUIacT,
«®otocunresn, «Ctpoenne JJHK», «Ctpoenue u pyHkumonrupoBanue reHay, «Cunrtes 0enka», «['enHeTnueckuit koa», «Bupycei»,
«bakrepuodaru», «Ctpoenue u xu3HeHHbIl nuki Bupyca CIIN/a, 6akrepuodaray, «Permmukanus JHK».

Oo6opynoBanue: monenu-anmiukamuu «Yasoenne JHK u Tpanckpunuus», «buocunres 6Genka», «CTpoeHHE KIETKH,
mozens cTpykrypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kietounslil ukJI, WK >KU3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iponeccol, nporekatoniue B unTtepdasze. Pernnmukarus
— peakuust matpuaHoro cunrte3a JJHK. Ctpoenue xpomocomM. XpoMOCOMHBIN HA0Op — KapuOTUM. JIMIIOWIHBIN U TaluIOWIHBINA
XpOMOCOMHBIE Ha0OPbl. XpoMaTu bl [[uTomorndeckre OCHOBBI Pa3MHOXKEHUS U UHIUBUYIBHOTO Pa3BUTHSI OPTaHU3MOB.

Jlenenue kieTku — Mmuto3. Ctagun muto3a. [Iponeccsl, NpoUCXOISIIME HA Pa3HBIX CTAAUAX MUTO3a. BUOJOrHYeCKuii CMBICT
MHUTO3A.

[Iporpammupyemas rubenb KJIETKH — aromTo3.

@®opMbI pa3MHOKEHHUSI OPraHU3MOB: O€crojioe U MosioBoe. Buabl Oecrnonoro pa3MHOMKEHUs: JeJIeHe HaiBOEe, MTOYKOBaHHUE
OJIHO- ¥ MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOKeHHE. ICKyCCTBEHHOE KIIOHUPOBAHHE OPraHU3MOB, €T0
3HAYEHHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meiio3. Ctaguu Meiio3a. [Iponeccsl, mpoucxoasiiye Ha ctaausx meiosa. [ToBenenue xpomocoMm B meiioze. Kpoccunronep.
buosiornueckunii CMbICT U 3HAYEHHUE MEHO03a.

['ameTorenes — mporecc 00pa3oBaHUS TMOJOBBIX KIETOK Y JKUBOTHBIX. [lOJIOBBIE Keye3bl: CEMEHHUKH W SUYHUKH.
OOpa3zoBaHue U Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/, SUIEeKIIeTKa) — criepMaTorenes u oporeHe3. OcoOeHHOCTH
CTPOCHHUS SIULEKIETOK U criepMaro3ouioB. OmiogotBopenue. [laprenorenes.

NuanBuayanbHoe pa3BUTHE (OHTOTEHE3). DOMOpHOHATIBHOE pa3BUTHE (IMOpHOTEHE3). DTanbl SMOPHOHATIEHOTO Pa3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: IPOOJICHHUE, TacTpysanus, opraHoreHes. [loctamOpronansHoe pazButue. THUITBI TOCTAMOPHUOHATBHOTO
pa3BHUTH: TpsSMOe, HempsiMoe (JIMYMHOYHOE). BiusHHME cpenbl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3HIBATH
BPOKJIEHHBIE YPOJICTBA.

Pocrt u pa3zButue pactenuil. OHTOreHe3 [IBETKOBOTI'O PACTEHHUSI: CTPOCHUE CEMEHH, CTaIUU PA3BUTHUS.

JdeMoHcTpanum:



Tabmuupl u cxembl: «DOpMbI pa3MHOKEHUS OPraHU3MoOB», «J[BOMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PpaCTEHUN»,
«BereratuBHOE pa3MHOXKEHHE pacTeHHi», «JleneHue kneTku Oaktepuit», «CTpoeHue TMOJOBbIX KIETOK», «CTpoeHue
XpoMocoMmbly, «Knetounsrit nukny, «Pennukanus JJTHK», «Murtosy, «Meito3», «IIpsimoe u HenpsaMoe pa3BuTue», «l'ameroreHes y
MJIEKOIIMTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTAIUA OHTOTEHE3AN.

O6opynoBanre: MUKPOCKOI, MUKponpenaparbl «CriepMaTo30uabl MIECKOMUTAIOMIETO», «SHIeKIeTka MICKOMUTAIOIEr Oy,
«Kapuokunes B KJieTKax KOpeIlIKa JIyKa», MarHUTHas MoJieNb-aniinkanus «Jlenenue knerku», moaens JJHK, monens Mmetadasznoit
XPOMOCOMBI.

JlaGopaTopHblie U NPaKTHYECKHE PadOThI:

JIaboparopnas padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopatopnas padota Ne 4. «3yueHnue cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOTMpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. VMctopust pa3BuTHs TeHETHUKU. Poib HUTONOrHMM W SMOPUOJIOTUM B CTAHOBJICHUU T'€HETHKHU.
Bxuan poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTo/Ibl TeHETUKU (THOPUI0TIOTUYECKHH, IIMTOTeHETUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUii). OCHOBHBIE TEHETHYECKHE TMOHATHSA. ['eHeTMyeckas CHMBOJIMKA, HCIOJb3yeMass B CXemax
CKpELIUBaHUMU.

3aKOHOMEPHOCTH Hacle[OBaHUs TMPU3HAKOB, ycTaHOBIeHHbIe [. Menmenem. MoHOruOpuaHOE CKpelluBaHUe. 3aKOH
eAMHO00pa3usi THOPUAOB MEPBOTO MOKoJIeHUs. [[paBuI0 TOMUHUPOBAHUS. 3aKOH pACHICIUICHHS MPU3HAKOB. | UIOTE3a YMCTOTHI
ramer. [lonHOe 1 HENMOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCUMOT'O HACJEAOBaHMs MPU3HAKOB. L{uToreHeTnyeckne OCHOBBI JUTHOPUIHOTO
CKpeIlMBaHUs. AHaIU3MUpYIolllee CKpelmnBanue. Vcrnonp30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS JJIsI ONMpPEAEICHUsI TeHOTHUIA
0coou.

CuerieHHOe HacIenoBanue npusHakoB. Pabora T. Moprana no crieruieHHOMY HaclieJoBaHuI0 reHoB. HapyiieHue crernieHus
TE€HOB B PE3YJbTATE KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUYeCKHUE KapThl.

I'enernka nona. XpoMOCOMHOE OINpPEIEICHUE M0JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIE U TETEPOraMETHBIE
opranu3msl. HacnenoBanue npru3HaKoB, CHEIJIEHHBIX C ITOJIOM.

N3menunBocTh. Buapl W3MEHUMBOCTH: HEHACIEACTBEHHAsT W HACIEACTBEHHass. Poib cpenbl B HEHACIEICTBEHHOU
M3MEHYUBOCTU. XapaKTepUCTUKA MOJIU(PUKAIMOHHOW W3MEHUYMBOCTH. BapualmoHHBIN psii U BapuanvoHHas Kpuas. Hopma



peakiuu mnpusHaka. KoimuecTBeHHbIE M KaueCTBEHHBIC MPU3HAKKM W MX HopMma peakiuu. CBolicTBa MOIU(PUKAIIMOHHOM
M3MEHUYHUBOCTH.

HacnenctBenHnasi, win reHOTUNUYECKasl, U3MEHYUBOCTh. KoMOMHATUBHAS M3MEHUMBOCTh. Mei03 U MOJOBOHM mMpolrece —
OCHOBa KOMOWHATMBHOW W3MEHYMBOCTU. MyTallMOHHAas W3MEHYMBOCTh. Kilaccudukaius MyTaiuii: TeHHbIE, XPOMOCOMHBIE,
reHomMHbele. Yactota ¥ mNpuYMHBI MyTauui. MyTtareHHble (QakTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIO0B B HACIEICTBEHHOU
m3MenuuBocty H. U. BaBuiiosa.

BhesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHKM 4YEJIOBEKA: T€HEATOTMUECKUM, OJM3HEIOBBIN,
IIUTOTCHETUYCCKUM, OMOXMMHUYECKHUM, MOJEKYJIsApHO-TeHeTHYeckuii. COBpEMEHHOE OIpeeieHUe TEeHOTHUIIA: TMOJTHOTCHOMHOE
CEKBEHHPOBAHUE, TCHOTUITMPOBaHKUE, B TOM ducie ¢ nomoibto [1I[P-ananu3a. HacnencTBenHbie 3a00JieBaHUs Y€JIOBEKA: T€HHBIC
OoJsie3Hu, OOJIE3HU C HACJIEICTBEHHOM MPEapacloioKeHHOCThIO, XpPOMOCOMHBIE OoJie3HHu. CoMaThueckue W TeHepaTHUBHBIC
myTaruu. CTBOJIOBBIE KJIETKH. [IpUHIMIBI 310pOBOTO 00pasa >KW3HHU, NHUATHOCTUKHU, MPOMIMIAKTAKN U JICUCHUS] T€HETUUECKUX
OonesHell. Meauko-TeHeTUYECKOe KOHCYJIBTUPOBaHME. 3HAYEHUE MEAUIMHCKONW TEeHETHKHM B MPEIOTBPAIICHUH W JICUCHHUU
reHeTHYeCKHUX 3a00JIeBaHUH YeloBeKa.

JdeMoHcTpanum:

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

Tabnutel u cxembl: «MOHOTHOPUIIHOE CKPEIIMBAHHE M €r0 IIUTOTCHETHYECKas OCHOBa», «3aKOH PACIIEIUICHUS M €ro
[IUTOTEHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeT, «lurndpuaHoe ckpeniuBanuey, «L{utomornueckre OCHOBBI TUTHOPUIHOTO
CKpemuBaHus», «Menosy», «B3anMoeCTBUE AJUICIBbHBIX TEHOBY», «l €HETHYECKHE KApThl PACTCHUM, )KMBOTHBIX U YEJIOBEKA,
«l'eHeTnka moisa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUEIJIEHHOTO C MoJIoM», «KapuoTumel yenoBeka W KUBOTHBIX», «Buuabl
W3MEHYHUBOCTHY», «Monudukannonnas wu3MeHUMBOCThY, «HacnmenoBanue pesyc-pakropa», «['eHeTHKa TpPYII KPOBUY,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-aniukanuun «MoHOTHOpUIHOE CKpenuBanue», «Hemomnoe nomuHMpoBaHuey», «Jlurndpumnoe
ckpemmBanuey, «llepexpéct xpoMocom», MUKPOCKOI U MukpompenapaT «/Ipozoduna» (Hopma, myTaruu GOpMBI KPBUILEB U
OKpackH Tena), repbapuii «I'opox moceBHOIN.

JlaGopaTopHble U MPaAKTHYECKHUE PA0OTHI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO W TUTHOPUIHOTO CKPENIUBAHUSA Y APO30(HIIbI HA
FOTOBBIX MUKpPOIIpEeHapaTaxy.



Jlaboparopnass pabora Ne 6. «M3ydeHue MoaudUKAIMOHHONW W3MEHUYMBOCTH, MOCTPOEHHUE BapHUAIMOHHOIO psAlla U
BAPUALIMOHHOW KPUBOM».

JIaGoparopnas padota Ne 7. « AHanu3 MyTauuid y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTax».

[Ipaktuueckas padota Ne 2. «CocraBiieHUE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuuss Kak Hayka M IpOLECC. 3apOXkKAECHUE celeKunu u noMectukaunus. Yuenne H. WM. BaBuiioBa o uneHrpax
MPOUCXOKACHUS U MHOT00Opaszusi KyJIbTYpHBIX pacTeHUM. LIeHTpbl MpPOUCXOXKIAEHUS IOMAIIHMX KUBOTHBIX. CopT, mopoja,
ITAMM.

CoBpeMeHHBIE METOJIbI CEeNeKIMU. MacCOBBIM M MHIUBUAYAIbHBIM OTOOPHI B CEJICKIIMH PACTCHHH M >KUBOTHBIX. OIlleHKA
IKCTepbepa. BIU3KOpoICTBEHHOE CKpelIuBaHue — UHOpUAUHT. Ynctas nuaus. CKpeluBaHUe YUCTHIX JUHUN. ['eTeposuc, uimum
rubpunnas cuwia. HepoacTtBeHHoe ckpemmuBanue — aytOpuaunr. OtmanéHHas rubpuamzanus u e€ ycrnexu. MckyccTBeHHBIN
MyTareHe3 U MoJy4YeHHe MOJUILION0B. JJOCTHKEHUS CENEKIIMN PACTEHUMN, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab Npou3BoAcTBa. ['eHHas uHkeHepus. Jramnbl co3nanus pekomOunantHoi JJHK u TpancrenHnix
oprann3moB. Kiierounass unxeHepusd. KineTouHble KyiabTypbl. MHUKPOKIOHaNbHOE pa3MHOKEHHE pacTeHuil. KioHupoBaHue
BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO3SUCTBEHHBIX OPraHM3MOB. JKOJOTHYECKHEe M dTHdeckue mnpodiembl. [MO — renernyecku
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [I. Kapneuenko, M. ®. lBaHOB.

Tabmumper u cxemsl: kapTa «LIeHTpBHI TPOMCXOXKIECHUS WU MHOT000pasusl KyJbTYpPHBIX pacTeHmity, «Ilopoasl momMamHux
KUBOTHBIX», «CopTa KyIbTypHBIX pacTeHui», «OtnanénHas rubpunmzamus», «Pabotel akagemuka M. @. lBanoBay,
«lTonummonaus», «O0bEKTH OMOTEXHONIOTUNY, «KJIETOUHbIE KYJIbTYPhI U KIIOHUPOBaHUEY, «KOHCTpynpoBaHUE U IEPEHOC T€HOB,
XpOMOCOM.

O6opynoBaHue: MyJsSOKH IUJIOJIOB U KOPHEIJIONOB JUKUX (GOPM H  KYyJbTYPHBIX COPTOB pacTeHUM, repOapuit
«CenbCKOX03SIICTBEHHBIE PACTEHHUSI».

JlaGopaTopHble U MPaAKTHYECKHUE PA0OTHI:

Okckypcust « OCHOBHBIE METO/IbI M JIOCTUKEHUS CEEKIIMHA PACTEHUI U )KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIUIO, TJIEMEHHYIO
dbepMy, COPTONCTIBITATEILHBIN YYaCTOK, B TETUIMYHOE XO3SUCTBO, 1a00PATOPHUIO arpOyHUBEPCUTETA WM HAYIHOTO [IEHTPA)».



11 KJIACC

Tema 1. IBoIOIHOHHASI OHOJIOT US.

[Ipeanochiku BO3HUKHOBEHHUS SBOJIOIMOHHON Teopuu. DBOIIONMOHHAS Teopuss U €€ MecTo B Ouonoruu. BrnusiHue
ABOJIIOIIMOHHONM TE€OPUHU HA Pa3BUTHE OMOJIOTUU U JIPYTUX HAYK.

CBuzetenbcTBa ABOJIONUU. [laJCOHTONIOTHYECKHUE: TIOCJIENOBATEILHOCTh TIOSIBJICHUSI BHUJOB B TMaJCOHTOJIOTHYECKON
JIETOMHUCH, TIepexo iHbIe (hopMbl. buoreorpaduueckue: cXoacTBO U paznuyue GayH u Gop MaTepuKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJCTBA M Pa3Inuus ASMOPHUOHOB PAa3HBIX BHJIOB IMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHUE:
TOMOJIOTHYHbBIC, aHAJIOTUYHbIC, PYAUMEHTAPHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHUE: CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX MyTeH Yy BCEX OPraHU3MOB.

OponormonHas teopust Y. Jlapsuna. [Ipennockuiku BO3SHUKHOBEHUS JapBUHU3MA. [[BIDKYIIHME CHIIBI SBOJIIOIIUU BHJIOB TIO
HapBuHy (M30BITOYHOE pa3MHOXKEHUE TPU OTrPAHUYEHHOCTH PECYpCcOB, HeompeneiaéHHas HW3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boitoninu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MuxkposBostorius. [lomynsiius kak eAMHUIIA BUA U DBOJIOLUU.

JBuxymme cuibl (hakTophl) SBOJIONKMHU BUAOB B Mpupojae. MyTallMOHHBIM Tpoliecc ¥ KOMOWHATUBHAsS W3MEHUYMBOCTH.
[TonysiimoHHbIE BOTHBI U Jipeiid reHoB. M3omsiius u Murpanus.

EcTtecTBeHHBIN 0TOOP — HampaBISIIOMIUNA (pakTop IBOMIOINHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK PE3yNbTaT 3BOJONMH. [IpuMepsl mpucnocobiiennii y opranu3smMoB. ApoMopdo3bl U
UIM0aJanTalllu.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHBIE (HOpMBI BU000pa30BaHus: reorpaduueckoe, IKOJIOTrHIecKoe.

MakpooaBomtonusi. PopMbl 3BoIIONMK: (DHUIETHYECKAs, JUBEPreHTHAs, KOHBEPTeHTHas, mapaieiabHas. HeobOpatumocTs
ABOJIIOLIHH.

[IpoucxoxkaeHue oT HecleuaIu3uPOBaHHBIX TpeaAKoB. [Iporpeccupyromas cnenuanu3anys. A1anTUBHAS padaliysl.

JdeMoHcTpanum:

IopTtpersi: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, @. Mromnep, A. H. CeBepuios.

Tabnuipl u cxembl: «Pa3zBuTHE OpraHUYECKOro MUpa Ha 3eMiiey», «3apObIIIA TO3BOHOYHBIX KUBOTHBIX)», «APXEONTEPUKC,
«DopMbl 60pLOBI 3a cymiecTBoBaHue», «EctecTBeHHbIN 0TOOPY», «MHOroo06pasue copToB pacTeHuin», «MHoroodpasue nopos



KUBOTHBIX», «[lomymsauum», «MyTallMoHHAs H3MEHYUBOCTHY, «ApomMopdo3si», «Mamoamanrtaruny», «OOIIas aereHepamus»,
«/IBmwkymme cuisl 3Bomonuny, «Kapra-cxema wmapmpyra myrtemectBus Y. JlapBuna», «bopnba 3a cymiecTBOBaHHEY,
«IIpucnocobaeHHOCTH OpraHu3MoBy, «I eorpaduyueckoe Bumo0Opa3zoBaHmey, « IKOIOTUIECKOE BU000Pa30BaHULY.

OO6opymoBaHre: KOJUICKIIUS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMHU OKPACKH, Ha0Op IUIOAOB M CeMsH, KOJuTeKIus «lIpumMepsr
3aIIUTHBIX TMPUCTIOCOOICHHI Y YXUBOTHBIX», MOJENb «OCHOBHBIC HANpaBIICHHS 3BOJIONUN», 00BEMHAs Mojenb «CTpocHHE
TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buorecorpaduueckas kapra Mupa, KOUICKIUs «DOpMBI COXpPaHHOCTH HCKOIAEMBIX JKMBOTHBIX W PACTCHHIA», MOJICTh
amumakaius «llepekpéct XpoMocoMy, BIIaKHBIE MperapaThl «Pa3BUTHE HaceKoMoOro», «Pa3BUTHE JATYIIKHA», MHKPOIpEnapar
«/Ipo3oduna» (Hopma, myTaruu (OPMbI KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble 1 MPpaAKTHYECKHE PA0OTHI:

JIabopatopHas pabota Ne 1. «CpaBHeHHE BUIO0B 10 MOP(OIOTHIESCKOMY KPUTEPHION.

JIabopatopHas pabota Ne 2. «Onucanue MpucocoOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3em.Ie.

JloHay4HbIEe TIPEICTaBICHUS O 3apPOXKICHUM KU3HU. HayuHble rumoTe3bl BO3SHUKHOBEHHMS JKU3HU Ha 3emJie: abuoreHe3 u
naHcnepmusi. XuMu4ecKas dBOJIONUS. AOMOTEHHBIM CUHTE3 OPraHMYeCKUX BEIIECTB M3 HEOPraHUYECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKICHUE XUMHYECKOH dBotonnu. HauaneHbie aTamsl Ononorudeckoi sBostoruu. ['unoreza PHK-Mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKJETKU. [lepBbie KieTku W uX 3Bojionus. GopMHUpOBaHWE OCHOBHBIX TPy
KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie mo 3pam u nepuoaam. Kartapxei. Apxeiickas u npotepo3oiickas 3pbl. [laneo3olickas spa u eé
MepUObl: KEMOPUNCKUI, OpJIOBUKCKHI, CUITYPUUCKUIA, TEBOHCKUIN, KAMEHHOYTOJIbHBIN, TEPMCKHUIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: NajJleOreHOBbIM, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapaKTepHuCTUKa KIMMaTa U reoJornueckux npoueccoB. OCHOBHBIE 3Tambl 3BOJTIOLUU PACTUTEIBHOTO U )KMBOTHOTO MUpA.
ApomMopd o361 y pacTeHH 1 )KUBOTHBIX. [losiBeHre, paciBeT U BBIMUPAHUE TPYIII )KHUBBIX OPTaHU3MOB.

CucTtema OpraHM4ecKoro MUpa Kak OTpakeHue 3BOTIONNU. OCHOBHBIE CUCTEMATUYECKHUE TPYIITbl OPTraHU3MOB.

DBOJOIMS YeIOBeKa. AHTPOMNOJIOTUS KaK HayKa. Pa3BuTHe npeacTaBieHil O MPOUCXOKICHUN YeloBeKka. MeTo bl U3y4YeHUs
anTpornoreHeza. CxoACTBa U pa3nyus YeI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKA.



JBuxymue cuibl (pakropsl) aHTponoreHesza. HaciencTBeHHas M3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIecTBEHHbIN
o0pa3 *U3HU, U3TOTOBJIEHUE OPYAUH TPyAa, MBILUICHHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, HeloBek ymenblil, YenoBek npsmoxonasuui, YenoBek
HeaHJepTanbckuil, YemoBek pazymHubiii. Haxonku nckomaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHMS, 00JIaCTh PACHpPOCTPAHECHHS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseyeckue pacbl. OCHOBHBIE OOJBIIME PAChl: €BpOINEOHIHAs (eBpa3uiickas), HErpo-aBCcTpaionaHas (dKBaTOpUaibHas),
MOHTrOJIOWJHasl (a3MaTCKO-aMepuKaHcKasi). YepThl MNpPUCIIOCOOJEHHOCTH MpEJCTaBUTENCH YETOBEYECKUX pac K YCIOBUIM
cymectBoBanus. EnquncTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuuel u cxembl: «Bo3nukHoBenne ColiHEUHOUM cucTeMbl», «Pa3BuTue opraHmdeckoro mMupa», «PacTuTenbHas KiIeTKay,
«KuBotHast knetka», «llpokapuotnueckass kietka», «CoBpeMeHHas cHUCTeMa OpraHuyeckoro wmupa», «CpaBHeHHE
aHATOMMYECKHX YepT CTPOCHMS YEJIOBEKa M 4YeIOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HAXOIOK
IPEAKOB COBPEMEHHOTO YeNIOBEKay, «J[peBHeiiue oan», «Ipesaue moam», «llepBbie coBpeMEHHBIE TIOaN», «HemoBeueckue
paceb.

O6opynoBanue: Mymspku  «[Ipoucxoxaenue wyenoBeka» (OIOCTBI aBCTpaONMUTEKa, MUTEKAHTPOIA, HEaHJIEPTAJbIIa,
KPOMaHBbOHIIA), CIJICTIKH WU W300pakKeHHWs KaMEHHBIX OPYJIWN MEepBOOBITHOTO YejoBeKa (KaMHH-YOIIEPhl, pyOmia, ckpebiia),
reoXpoHoJIOrHYecKas Tabnuia, KomuieKus «PopMbl COXPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTEHUN».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «3ydeHne uckomaemMbix OCTaTKOB PACTEHUN U KUBOTHBIX B KOJUICKITUSIX).

DKCKypcusi «DBOJIIOLUSA OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN UM KpaeBeAUECKUN My3€eil).

Tema 3. Opranu3mbl 4 OKpYyKAKOIIAs cpeaa.

DKOJIOTHS KaK HayKa. 3a/1a4ud U pa3ielibl SKOJOTUH. MeToabl SKOJIOTHYECKUX UCCIIeI0BAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpenbl oOUTaHUsl OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/yIIIHAS, TOYBEHHAsl, BHYyTPUOPTraHU3MEHHAs.

Okonornueckue ¢aktopsl. Kimaccudukanus sxomorndeckux (HakTopoB: aOMOTHYECKUE, OMOTUYECKHE W aHTPOIOTCHHBIE.
JleiicTBUE 2KOIOTHYECKIX (DAKTOPOB HA OPTAaHU3MBI.



Abuotnueckune (QakTopbl: CBET, TeMIEpaTypa, BIakHOCTh. DoronepuoausM. IIpucrnocoOneHuss opraHu3MOB K JIEWCTBUIO
abnotnyeckux pakTopoB. buosornueckue puTMsl.

buotnyeckue daxtopel. Buasl OMOTHYECKHMX B3aMMOJEUCTBUM: KOHKYPEHIMS, XUIIHUYECTBO, CUMOMO3 M €ro (opMbl.
[Tapa3utusm, Koonepanus, MyTyaau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHUe
OMOTUYECKUX B3aMMOJIEUCTBUM JIJIs1 CYIIECTBOBAHUS OPIaHU3MOB B MMPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU Nonysiuud. OCHOBHbIE MOKAa3aTeIN MOMYJISIIIUU: YUCIEHHOCTh, INIOTHOCTb, POKIAEMOCTh,
CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHAMUKA YUCIEHHOCTH MOMYJISIUU U €€ perysuusl.

JdeMoHCcTpanum:

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

Tabnuuet u cxemsl: kKapta «[Ipupogasie 30Hb1 3eminny, «Cpelibl 00uTaHus Opranu3mMoBy, «Dotonepuoanzmy», «llonynsuuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH OMYJAIUU UHDYy30pun-Typenpkn», «IIumeBnie memm.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

JIaGopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHUSY.

JlaGopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEycay.

[TpakTtrueckas padorta Ne 2. «[ToacU€T MIOTHOCTH MOMYJISIITUN Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01recTBa H YKOJIO0rHYeCKHE CHCTEMBI.

Coo0bmiecTBO OopraHu3MoB — OuolleH03. CTpyKTyphl OHOIIEHO3a: BHJIOBAs, MPOCTPAaHCTBEHHAs, Tpoduueckas (IMHIIeBas).
Bunpi-nomunantel. CBs3u B OHOLIEHO3E.

Okonoruyeckue cucteMbl (d9kocucteMbl). [lonsitue 00 skocucteme u OuoreorneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: TIPOAYIEHTHI, KOHCYMEHTHI, peIyleHThl. KpyroBopoT BEmIECTB M MOTOK SHEPTUU B IKOCUCTeME. Tpoduueckue
(nuimeBbie) ypoBHH 3KOcUCTeMbl. [lumeBbie menmu u cetd. OCHOBHBIE TMOKa3aTeNM JKOCHUCTEMBI: OWoMacca, MPOMTYKIIHS.
DKOJOTUYECKUE TMUPaMUIbl: MPOMYKIIMH, YUCICHHOCTH, OnomMacchl. CBOMCTBAa KOCHUCTEM: YCTOMYHBOCTH, CAMOPETYIISIIHS,
pa3Butue. Cykueccus.

[IpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOI'O WM IIMPOKOIUCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YPOO3KOCHUCTEMBI. buolornyeckoe u XO3SIICTBEHHOE 3HAUYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak ¢pakTop ycTounBOCTH 3KOocucTeM. CoxpaHeHue OMOIOrHYecKOro pa3Hoo0pas3ust Ha 3eMiie.



VYuenne B. . Bepnanckoro o 6uocdepe. ['panunipl, coctaB u cTpykrypa ouocdepsl. JKuBoe BemecTBo U €ro (hyHKIHH.
Ocob6ennocTtu 6uocdepsl Kak riodaibHOM 3KOCUCTEMBI. JInHaMUUecKoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB U OMOreOXMMHUYECKHE HUKIBI 3JIEMEHTOB (Yyrjiepoja, a3oTa). 30HaIbHOCTh Ouochepsl. OCHOBHbBIC
OMOMBI CYIIIN.

YenoseyecTBO B Orochepe 3emin. AHTPONIOreHHbIE U3MEHEHUs B Onocdepe. ['nobanbHbIe HIKOIOrMYEeCKUe TPOoOIeMBbl.

CocyiecTBoBaHME TPUPOABI U yesoBeuecTBa. CoxpaHeHue OMopa3HOoOOpas3usi Kak OCHOBA yCTOWYUBOCTH Ouocgepsl. OcHoBa
palMoOHAILHOTO YIIPaBJICHUs IPUPOIHBIMU PECYPCAMH U UX UCTIOJIb30BaHuE. JloCTHKEHUST OMOJIOTHU U OXpaHa MPUPOIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabnuuel u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «llpuponnsie coobuiectBay, «llenu nutanusy,
«JKonoruveckas nupamuaa», «buochepa u yenoex», «IxocucTemMa MIMPOKOIUCTBEHHOTO Jecay, «IKOCUCTEMa XBOHHOTO Jiecay,
«buoieHo3z BogoéMay, «ArpoieHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3ACHUCTBUS Ha TpUpOAY», «BakHellnme MCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BO», «llouBa — BakHelas coctaBisromas ouocdepsn», «PakTopsl Aerpajaliu MOYBY,
«ITapaukoBeii 3P dexT», «DakTopbl pPaTUOAKTUBHOTO 3arps3HeHus Ouochepwl», «OOmas crpykrypa Ouochepsi»,
«PacnpocTtpanenue xu3Hu B 6uochepe», «O30HOBHIN 3kpan O6uochepr», «KpyroBopor yriepona B 6uocdepe», «Kpyrosopot
a30Ta B MPUPOJIEN.

O6opynoBanue: MojAeHb-anIUIMKAUsA «THUMUUHBIE OWOIEHO3BI», repOapuii «PacTUTeNnbHBIC COOOIIECTBA», KOJJIECKIIUU
«buorneHo3», «BpeauTenn BaKHEUIINX CEIbCKOXO3SHMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIMHM PACTCHUN W KUBOTHBIX,
IpUHAJICKAIINE K Pa3HbIM 3KOJIOTHYECKUM TpynmnaM ojHoro Buja, KpacHas kawmra Poccuiickoit denepanuu, n3o0pa)keHus
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOI'M HA BA30BOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cormacao ®I'OC COO, ycranaBauBarTCs TpeOOBaHMS K Pe3yJbTaTaM OCBOCHHS OOYYAIONIMMUCS MPOTPAMM CPEIHEro
o01rero 00pa3oBaHus: TNYHOCTHBIM, METANIPEAMETHBIM U TTPEIMETHBIM.



JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKType TMYHOCTHBIX pe3yIbTaTOB OCBOEHUS MpeMeTa « buoIorus» BeIICIECHBI CIEAYIOIINE COCTABIIAIONINE: OCO3HAHUE
0oOyJarolmUMHUCS POCCUMCKONW TPaKIaHCKOW MACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOTIPE/ICJICHUIO, HAJMYME MOTHUBAIMU K OOYYEHHIO OHMOJIOTHH, IIEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOESXKICHUMN
JUYHOCTH HA OCHOBE KJIIOUEBBIX IEHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTUSI OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh W
CIOCOOHOCTh 00YYaIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH JIESITEIHHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMU, MPUCYIIUMHU
CUCTEME OHMOJOTUYECKOTO 00pa30BaHMsI, HAJUYHE 3KOJOTMYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh €I U CTPOUTH
YKW3HCHHbBIC TUIAHBI.

JIM4HOCTHBIE pPe3ybTaThl OCBOCHHS mTpeameTa «buosorus» mocTUraroTCs B €AMHCTBE Y4YeOHOW W BOCHHUTATEIbHOU
JNEATEIBHOCTA B COOTBETCTBUM C TPAJAUIUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKMUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TMPUHITHBIMH B OOIIECTBE MpaBUjIaMU W HOPMaMHU TOBEJECHUS U CIIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULIUH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY
U TIPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO YBaXXEHHUS, OEPEKHOIO0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEUIO U TPAJULIUSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannn, Npupoae U OKpYyKarolled cpeae.

JIM4HOCTHBIE pe3ynabTaThl OCBOEHHUSA Y4eOHOro mnpenMera «bUONOTHS» MOKHBI OTPa)KaTh TOTOBHOCTH U CIIOCOOHOCTH
00ydJaromuxcss PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIUMH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pacIIUpEHUE
KU3HEHHOTO OIIbITA U OIBITA JIEATEIIBHOCTH B MIPOLIECCE PEATU3AIMM OCHOBHBIX HANPABICHUN BOCIUTATEIBHOMN IESITEIBHOCTH, B
TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIUTAHUSA:

c(hOpPMHPOBAHHOCTh T'PaKJIAHCKOW IO3UIIMK OOYYaloIIerocss Kak aKTHMBHOIO W OTBETCTBCHHOIO YjCHA POCCHHCKOIO
00111eCTBa;

OCO3HAHKME CBOMX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTCH, YBa)KCHHE 3aKOHA M MPABOITOPSIIKa;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM JCATCIBHOCTH MPU CO3JaHMM YyUYEOHBIX IPOCKTOB, PEIICHUH YYEeOHBIX H
MMO3HABATEIbHBIX 33124, BBIMOJIHECHUN OMOJOTHYCCKHUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTDH OIPEIEIIATh COOCTBEHHYIO TO3UIUIO IT0 OTHOIICHHIO K SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHSITH €€,



YMCHUC YYUTBIBATH B CBOHUX I[CI>'ICTBPI$IX H€O6XOI[I/IMOCTB KOHCTPYKTHBHOI'O B3aI/IMOI[CI\/'ICTBI/I$I J'IIOI[Cﬁ C Ppa3HbIMU
Y6G)KI[€HI/I$IMI/I, KYJbTYPHBIMH HCHHOCTAMHA U COIMUAJIBHBIM ITOJTOXKCHUCM,

IFOTOBHOCTb K COTPYAHHUUYCCTBY B IMPOLCCCE COBMCCTHOI'O BBIITOJIHCHMA y‘lC6HBIX, ITO3HABAaTCIBbHBIX U HCCJICAO0BATCIBCKUX
3aJia4, YBAXKUTCIIbHOI'O OTHOIMICHWA K MHCHHUIO OIIIIOHCHTOB IIPH O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT 0 COJCPIKAHUA,

T'OTOBHOCTB K FYMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) MAaTPUOTHYECKOTO BOCTIMTAHUS:

c(OpMHUPOBAHHOCTh POCCUUCKOW TIpakIaHCKOW HICHTUYHOCTH, MATPUOTH3Ma, YBAa)XXEHUS K CBOEMY HAapojay, 4yBCTBa
OTBETCTBEHHOCTH Tmepel PonuHON, ropaoctu 3a CBOMl Kpail, cBOO PoauHy, CBON S3bIK M KYJbTYpy, IPOIJIOE W HACTOSILIEE
MHOTOHallMOHAJIBHOTO Hapoja Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJAHOMY HACIEIUIO U MAMATHUKAM MNPHUPOIbI, JOCTHKEHUSIM Poccum B HaykKe, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTH OLICHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBIIEHUE U pa3BUTHE OMOJIOTUH, TIOHUMAHUS 3HAUE€HUsI OMOJIOTUH
B IIO3HAHWUHU 3aKOHOB IPUPOJIbI, B dKU3HU YEJIOBEKA M COBPEMEHHOT'0 O0IIECTBA;

ujeliHas yoex1E€HHOCTb, FTOTOBHOCTD K CIIYEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CYAb0Y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHS:

OCO3HAaHHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApPO/a;

c(hopMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEICHNS,

CIOCOOHOCTB OIICHUBAThH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI
U IICHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIajJa B MTOCTPOCHHUE YCTOMUHNBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATUSA IEHHOCTEN CEMEMHON
YKU3HU B COOTBETCTBUH C TPaIULIMAMU HApOa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTCTHKY OBITAa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIIOPTa, TPY/A,
0OIIIeCTBEHHBIX OTHOIICHU;

MMOHMMaHHUE 3MOLIMOHAILHOTO BO3ACHCTBUS KUBOM MPUPOIBI U €€ [ICHHOCTH;



IFOTOBHOCTB K CaMOBBLIPA)KCHUIO B PA3HbLIX BUJAaX HCKYCCTBA, CTPEMJICHUC ITPOABJIATL KA4CCTBA TBOpquKOﬁ JIMYHOCTH,

5) ¢duznyeckoro BocnuTaAHUsL, POPMUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIHOHAJIHLHOTO 0J1ar OOy YHSA:

MOHUMAaHUE U peaju3alus 30pOBOro M 0e30macHoro olpasa >KU3HHM (3J0pOBOE MUTAaHUE, COOJIIOICHHE TMTMEHUYECKHUX
npaBuUJ M HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHITUH UM OTIbIXa, peryispHas (Qui3nueckas aKTUBHOCTH), OEPEXHOTrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U TICUXUUYECKOMY 3710POBbIO;

MOHUMAHUE IIEHHOCTU MPABWJI WHIWBHUIYAJIBHOTO U KOJIJIEKTUBHOTO OE30MAaCHOTO MOBEICHUSI B CUTYAIUSAX, YTPOKAOIIUX
340POBBIO U )KU3HU JIFOJIEU;

OCO3HAHUE MOCEACTBUN M HEMPUATHUS BPEIHBIX MPUBBIUEK (YHOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS );

6) TpyA0OBOIro BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHHE [[CHHOCTH MacTePCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHBHOM JESTEIBHOCTH TEXHOJIOTMYECKON U COIMALHON HAIPaBIECHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH,
TUIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHATE TAKYIO JICSTEIBHOCTE;

HHTEpEC K Pa3IuuHbBIM chepaM HpodecCHOHATBHON eITeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP OymyIuei
npodeccur U peaar30BbIBATH COOCTBEHHBIE )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BAHUIO HAa IPOTSHKEHUH BCEH JKU3HM;

7) 3K0JIOrM4ecKOro BOCIIUTAHMS:

HKOJIOTHYECKH IEIeCO00pa3HOe OTHOIIEHUE K MMPUPOJIE KaK UICTOYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJIOTUYECKON KYJIbTYpbl: IPUOOPETEHHUE OMbITA TUIAHUPOBAHUS MOCTYNKOB M OIIEHKH UX BO3MOKHBIX
MOCJICACTBUH JIJISI OKPYKAIOIIEH CPEbI;

OCO3HaHHE TI00aTHFHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM U IMyTeH UX PelIeHUs;

CIIOCOOHOCTH UCITOJIB30BATh MPUOOPETAEMbIE MPU U3YICHUH OMOJIOTUH 3HAHUS 1 YMEHUS TIPU PEIICHUN TIPOOIIeM, CBSI3aHHBIX
C palMOHAIBHBIM TMPUPOJIONOIH30BAHUEM (COONIOACHUE TMpaBWJ TOBEACHUS B TPUPOJIC, HAMPABICHHBIX HA COXPAHCHHE
pPaBHOBECHS B 9KOCUCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OMOC(EpHI);

AKTUBHOE HEINPUATUE JCUCTBUM, NPUHOCAIIMX BpPEJ OKPYXAOUEHW MPUPOJHON CpeAe, YMEHHE NPOTrHO3UPOBATH
HEOJIaroNpUSTHBIE YKOJIOTUIECKUE TIOCTIECTBUS MPEANMPUHUMAEMBIX ICHCTBUI U MPEJOTBPAIATh UX;



HaJIW4YUC PasBUTOrO ISKOJOTMYCCKOIO0 MBINIJICHUA, AKOJIOTMYECKOH KYJBbTYPBI, OIIbITA ACATCIBbHOCTH AKOJIOTMYECKOU
HanpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATLCA HMH B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COI_II/IaJ'IBHOI\/'I IMPAaKTUKE, TOTOBHOCTH
K y4aCTUIO B HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTU AKOJIOTMYECKOM HaIIpaBJICHHOCTH,

8) meHHOCTH HAYYHOTO MO3HAHHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
NPaKTUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDPE;

COBEPIIIEHCTBOBAHHE S3BIKOBOM 1 UNTATEIHCKON KYJIbTYphI KaK CPEACTBA B3aUMOICHCTBHS MEK/TY JIFOJIBMH U TIO3HAHUS MUPA;

NOHMMaHHE CIEIUPUKN OMOJIOTUN KaK HayKH, OCO3HAHUS €€ poyik B (POPMHUPOBAHUHN PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
CO3/IaHWH IIEJIOCTHOTO TPEJCTABJICHUS 00 OKPYXAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeIOBEKa W OOIIEeCTBa, B TIO3HAHUU
NPHUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIEM COXPaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JIJII COBPEMCHHOW IMBWJIM3AlMK: OOECIICUCHUS HOBOTO YPOBHS pa3BUTHS
MEMIIUHBI, CO3/IaHNE IMEPCIIEKTHBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI Pa3BUTHS YEIIOBEYECTBA,
MOWCKa IyTeH BBIXOJA W3 TIOOAIBHBIX SKOJIOTHYECKHX TpoOsieM W oOecredyeHHs Iepexoia K YCTOMYMBOMY pa3BHTHIO,
paloOHATBFHOMY HCITOJIB30BAHHIO MPUPOIHBIX PECYPCOB M (DOPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYCHHH OMOJOTHYECKUX 3HAHWM B IIEJISAX MOBBIIIEHUS OOIICH KyJIbTYphI, €CTECTBEHHO-HAYIHOM
I'PAaMOTHOCTH, KaK COCTABHOM YacTH (yHKIIMOHAIBHOM IPaMOTHOCTH 00yJaromuxcs, GopMupyeMoi Mpu 3ydeHUH OMOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJOB IT0O3HAHUS, WCIOJIB3YEMBIX B E€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh
HoJTydaeMble 3HAHHS JIJISl aHAIHM3a U OOBSICHEHUS SBIICHUH OKPYXAIOMIETO MUpPA M MPOUCXOASIINX B HEM W3MCHCHUW, YMCHHE
7enaTh 00OCHOBAaHHBIC 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB W MMEIOIIMXCS JAHHBIX C IEJBIO MOJYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJIsl PeIIeHHs MpoOJieM B peambHBIX >KH3HEHHBIX
CUTYaIUsX;

OCO3HAHHE IIEHHOCTU HAYYHOU JESTEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO M UCCIIEIOBATENBCKYIO IEATETLHOCTD
WHIUBUIYaILHO U B TPYIIIIE;

TOTOBHOCTH U CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOTYYEHUIO HOBBIX 3HAHHUM
1o OMOJIOTHUHN B COOTBETCTBHUH C KU3HCHHBIMH MMOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUSI y4eOHOro mpeamera «buosorus» BKIIOYAIOT: 3HAYUMblE A1 (POPMUPOBAHUS
MHUPOBO33pEHUSI O0YUAIOIIMXCA MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPAKAIOIIHUE LEIO0CTHOCTh
HAy4YHOM KapTUHBI MUpa U ClIeUU(PHUKY METOA0B MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPT U, SIBJICHHE,
Opolecc, CUCTeMa, HayyHbIM (akT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeOBaHUE, HaOIIOJCHUE,
U3MepeHune, SKCIEPUMEHT U JIPYTUX ), YHUBEpCaJIbHbIE yueOHbIe NeicTBUA (T03HaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIC),
oOecrneunBaronye popMupoBaHrue (YHKIIMOHATBHON IPAMOTHOCTH M COILMAIBHONW KOMIIETEHLIMH OOYYarOIIMXCs, CIIOCOOHOCTb
0oOy4YaromuXcsa HCIOIb30BaTh OCBOCHHBIE MEXKIUCUUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS WM YHUBEpCAIbHBbIE Yy4eOHBIC
NENCTBHS B TO3HABATEIBLHON U COLMATILHON MPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI CPETHEr0 00111eT0 00pa30BaHUs JOHKHBI OTPAXKATh:

OBiajeHne yHUBePCATbHBIMH Y4eOHBIMH O3HABATEIbHBIMU I€HCTBUSIMM:

1) 6a3oBble JOrHYECKHUE ICHCTBHA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHATu3a, CUHTE3a, CPAaBHEHUS, KJIacCU(pUKAILIUH,
0000111eHNsT), PACKPBIBATh CMBICI OMOJOTHYECKUX TOHATUN (BBIIETATH MX XapaKTepHbIE MPU3HAKW, YCTAHABIMBATH CBSI3U C
JIPYTUMH TIOHATHUSIMH ),

OTIPEJIEIISITh LIETU ACSTEIILHOCTH, 3a7]aBasi apaMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCUTD PE3YJIbTAThI IESITEIIBHOCTH C
MOCTABIICHHBIMU LEJISIMU;

MCIIOJIb30BaTh OMOJOTUYECKUE TOHATHUS IS O0BSICHEHUS (DAKTOB U SIBICHUIA )KUBOW TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHAYKTHBHBIE, [E€IYKTUBHBIE, [0 aHAJOTHWH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHMUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsI TPEACTABICHUS] CYIIECTBEHHBIX CBSI3€M M OTHOILIEHHM B H3y4aeMbIX
OMONOTUYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUUI PA3HOTO POa, BRISBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMbI C YUYETOM aHAIN3a UMEIONINXCS MaTepUaIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B AESTEIBbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LEJSAM, OLICHUBATH PUCKH MOCIEACTBUN
NEeATENbHOCTH;

KOOPAUHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUSIX PEaIbHOT0, BAPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



Pa3BUBATL KPECATHBHOC MBIIIJICHUC ITPU PCIICHUHN JXKU3HCHHBIX HpO6HCM.

2) 6a3oBbIe HCCJIeI0BaTEIbCKHE AeliCTBUS:

BIIQJIETh HaBBIKAMHM Yy4eOHO-HCCIEIOBATEIILCKON W TMPOEKTHOM JESATEIbHOCTH, HaBBIKAMU pa3pelIeHUs MpooJieM,
CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOATEIILHOMY IMOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3a/1ad, MPUMEHEHUIO Pa3InYHbIX
METO/IOB MO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIC BUJIBI JCSITEIHHOCTH MO TMOJYYEHHWIO HOBOTO 3HAHMUS, €r0 MHTEPHIPETAINHU, MPeoOpa3oBaHUI0 U
IPUMEHEHHIO B YYEOHBIX CUTYaIIUSIX, B TOM YHCIIE MPU CO3/IaHUU YUEOHBIX U COIIMAIBHBIX MTPOCKTOB;

(dbopMUpPOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMHU TOHATUSIMHA H METO/IaAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIbHON JIEATEIIBHOCTH U )KU3HECHHBIX CUTYAIUAX;

BBISIBJISITh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3a7auy, BBIABUIaTh TUIOTE3y €€ pEIICHUs, HAXOIUTh
apryMEHTHI JUIsl IOKa3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh MapaMETPhl U KPUTEPUU PELICHUS;

aHAJM3HPOBATh IIOJIYYEHHBIE B XOJ€ pELICHHUS 3aJaud pe3yJbTaTbl, KPUTHYECKA OLEHUBAaTh WX JIOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH II€JICHANPABIEHHBIN MOKCK MEepEeHoca CPEJICTB U CITOCOOOB ACHCTBUS B TPO(ECCHOHATBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE WJCH, MpeajiaraTh OPUTHHAIBHBIC MOAXOAbl M PEIICHUS, CTAaBUTh MPOOJIEMbl M 3aJlayu, JOMYCKAIOIINe
albTEpPHATUBHBIC PELICHUS.

3) pabdora ¢ ungopmanmeii:

OPHUEHTHPOBATLCSA B PA3IMYHBIX MCTOYHUKAX MHPOPMAIIUH (TEKCTE y4eOHOIro MOCOOMs, HAyIHO-TIOMYJIIPHON JIUTEpaType,
OMOJIOTMYECKHUX CIIOBApSIX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UpOBaTh HH(OpPMAITHIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMIPOTHBOPECUUBOCTH;

dbopMyIHpOBaTh 3aMpOCHl W TPUMEHATh Pa3IMYHBIE METOABI TPH IOMCKE M oTOope Omonormyeckod wuHQopMammw,
HEOOXOIMMOM /ISl BEITIOJTHEHUS YICOHBIX 3a/a4;

MpUOOpeTaTh OMBIT MCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTHBHOT'O HCIIOJIb30BaHUS Pa3IMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANbHYIO (OpMy MpeAcTaBieHHs OHONOrM4Yeckoil uHpopManuu (CXembl, Tpadukwu,
JIuarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

MCII0JIb30BaTh Hay4YHbIN SI3bIK B KAUECTBE CPEACTBA MPU padoTe ¢ OMOJOrnyeckor nHGopMaluuen: IpUMEHITh XUMUYECKUE,
¢u3znueckre U MaTeMaTUYECKUE 3HAKU U CUMBOJIBL, (DOPMYIIbl, a00peBUATYpy, HOMEHKIIATYPY, UCIOIb30BaTh U MPE0OPa30BbIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATJISHOCTH;

BJIa/I€Th HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOpMaLUU, HHHOPMAITMOHHON 0€3011aCHOCTH JIMYHOCTH.

OgJiaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMY ICTBHSAMH:

1) o0mmenme:

OCYILECTBIATh KOMMYHHKAIIMKA BO BCeX cepax KM3HH, aKTHBHO y4acTBOBATh B JMAJOre WM JAMCKYCCHHU IO CYHIECTBY
o0cykaaemMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CY)KICHHUS OTHOCUTEIIHHO BBIMOJIHEHHS MpeiaracMon 3a1aqH,
YUUTBIBATh HHTEPECHI K COTJIACOBAHHOCTD MO3UIIUI IPYTrUX YUaCTHUKOB JMAJIOTa WA JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHbBIC CPEICTBA OOIICHMUS, TIOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS
KOH(DIUKTHBIX CUTYAIUi, YMETh CMAT4aTh KOH(DIUKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOICHUS W B3aMMOJCHCTBHS, MOHHUMATh HAMEPEHHUS IPYTUX JIIOJCH, MPOSIBIATH
YBOKHUTEIBHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOU (hopMe POPMYJIUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMecCTHAs JesSITeJbHOCTh:

NOHMMATh W WCIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJbHOW pabOThl TpPH pEIICHWH OUOIOTHYECKOM
po0emMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOICHCTBHUS MPHU PEIICHUN YIeOHOM 3aa4H;

BBIOWPATh TEMATHKy W METOJbI COBMECTHBIX NEUCTBHMA C Y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YiIeHa
KOJIJICKTHBA;

IIPUHUMATh LIEJIH COBMECTHOU AEATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH JAECUCTBUS 110 €€ TOCTUKEHUIO: COCTABIISITh
TJIaH IEUCTBHMA, paCIIPEIeIATh POIU C YYETOM MHEHUI YIaCTHUKOB, 00CYKIaTh PE3yabTaThl COBMECTHOUM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOr0 yYaCTHUKA KOMaHAbl B OOLIMI PE3yabTaT M0 pa3pad0TaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE IMTPOEKTHI, OLICHUBATH UJICH C TO3UIIMU HOBU3HbBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh O3UTUBHOE CTPATETUUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYAIMSIX, MPOSBIATH TBOPUECTBO U BOOOpaKEHUE,
OBITb UHUITUATUBHBIM.



OBiaieHNe YHMBEPCAJIbHBIMH PeryJsTUBHBIMHU ACHCTBUSIMH:

1) camoopraHu3anms:

MCII0JIb30BaTh OMOJOTUYECKUE 3HAHUS JIs BBISIBJICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U yU€OHBIX CUTYALUSX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUM LIE€JIEBbIE UM CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBHUSIX M MOCTYIKax IO
OTHOLLIEHHUIO K JKMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYHIECTBIISITh MO3HABATENbHYIO JEATEIbHOCTb, BBISBISTH HPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3aJ1a4l B 00pa30BaTEIbHON IEATETbHOCTH U )KU3HEHHBIX CUTYalUSX;

CaMOCTOSITEJILHO COCTABIIATH IUIAH PELICHUS MPOOJIEMbl ¢ YUETOM HMMEIOIIHUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHHUIO HMIMPOKON IPYIUIIMU B Pa3HBIX OOJACTAX 3HAHUMU, MOCTOSHHO IMOBBIIIATH
CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaAaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHUTYAIlUsAM, BHOCUTH KOPPEKTUBBI B JICSITEIIbHOCTh, OLIEHMBATH COOTBETCTBUE PE3YIILTATOB IIEIISIM;

BJIJIETh HABBIKAMHM TTO3HABATECIILHON Pe(ICKCHN KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBHI M MBICIMTEIBLHBIX POIECCOB, MX
pe3y/IbTaTOB U OCHOBAHUH, HCITOJIB30BaTh MPUEMBI peIICKCHUH JIJIS OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PEIlCHU;

yMETh OILICHMBATh PUCKH U CBOCBPEMEHHO MPHUHUMATh PEIICHUS 110 UX CHUKCHUIO;

NPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX TPU aHATIHM3E PE3yIbTaTOB ICATCIbHOCTH;

3) npuHsTHE Cedsl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX NPU aHAJIN3€E PE3YJIBTATOB ACATEIbHOCTH;
MPU3HABATH CBOE MPaBO M MPABO APYTHX HA OMINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UILIUH APYTOro YeJIOBEKa.



NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTathl ocBoeHust mporpamMmmbl COO mo Ouosoruu Ha 6a30BOM YPOBHE BKJIIOUAIOT CHEHU(PUUYECKHUE IS
yueOHOro mnpenmera «buomorusi» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUH TI0O OCBOCHMIO, WHTEpIpETaIlluU
U NpeoOpa30BaHUIO 3HAHUM, BUJIbI JEATEITLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUM B Pa3IMUHBIX YUCOHBIX
CUTyallusX, a TaKkKe B peajibHbIX JKM3HEHHBIX CUTYyaIlUMAX, CBS3aHHBIX ¢ Ouojorueil. B mporpamMmme mpeameTHbIE Pe3yJbTaThl
peACTaBJICHBI 10 roJaM 00yUYeHUs.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorusy» 6 10 kracce 1OMKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOT'O 3HAHUSI €CTECTBEHHBIX HayK, B (D OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIQJIC€ POCCHUICKUX U 3apPYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JJI pElIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEpKaHHE OMOJOTMYECKUX TEPMUHOB U MOHATUM: )KM3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMeH
BEIIECTB U MPEBpaIeHNe YHEPTUH ), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasi OpraHu3allis )KUBbIX CUCTEM, CAMOBOCTIPOU3BEICHHE
(perpolyK1iusi), HacJAeACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHHE W3JIaraTh OHMOJIOTHYECKHE TeopHH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs, IIEHTpajJbHasl J0rMa MOJEKYJISIPHON
ouonorun), 3akonbl (I'. Mennens, T. Moprana, H. . BaBmioBa) u y4eHust (0 IEHTpax MHOTOOOpa3vs W IPOUCXOKICHUS
KyJIbTypHbIX pacTenuii H. M. BaBunosa), onpenenisTe rpaHUllbl UX MPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yMEHHE BIAJETh METOAaMU HAay4YHOrO MO3HAHWSA B OWOJIOTMH: HAOJIOJEHUE U OMHCAHHE XUBBIX CHCTEM, IPOILIECCOB U
SIBIICHUI, OpTaHU3AIMS ¥ IPOBEACHNE OMOTOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKITY
UCCIIeTYyEMbIMU BEIMUUHAMH, OOBSICHEHUE TOTYYEHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYUHBIX MOHSATHUH, TEOPUH U 3aKOHOB,
YMEHUE JIeTIaTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BbIICISTh CYIIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT, OJHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
OpraHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BENIECTB W MPEBPAIICHUS YHEPTUU B KIETKE, (DOTOCHHTE3a, MIACTHYECKOTO H
ASHEPreTUYECKOrO0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Me€i03a, OIJIOJAOTBOPEHHUS, Pa3MHOXKEHHUS, WHAUBUIYAIbHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE TMPUMEHSTh MOJYYEHHbIE 3HAHUS JUIsi OOBACHEHUS OMOJIOTMYECKUX MPOLIECCOB M SIBICHUW, ISl HPUHSATHUSA
MPAKTUYECKUX PEUICHUI B IOBCEAHEBHOM JKU3HU C LIENbI0 00ecniedeHus: 0€30MaCHOCTU CBOETO 3/I0POBbsI U 3/I0POBBS OKP Y>KAIOIIUX



JrOAeH, COOMIOACHUS HOPM TPAMOTHOTO TOBEJCHHS B OKPYXKAlOMIeW MPHPOIHON cpeae, MOHMMaHWE HEOOXOIUMOCTH
WCTIOJIb30BaHUS TOCTIKEHUN COBPEMEHHOM OMOIOTUU M OMOTEXHOJIOTHI ITIsl palliOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

YMEHHE peliaTh JJIEeMEHTapHbIE TeHETHYECKHE 3a7aui HA MOHO- U JUTUOPUIHOE CKpElIUBaHKe, CICTIICHHOE HAClIeJJOBaHHE,
COCTaBJISITh CXEMBbI MOHOTHOPUIHOTO CKPEIIMBAHUS JUTS TIPEACKa3aHUs HACIIEOBaHUS TPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBITIOTHATH JIA0OpATOPHBIE U MIPaKTHUECKHE PaboThl, COOMIOAATH MpaBwiia MPH padoTe ¢ y4eOHBIM U 1a0OpaTOPHBIM
000opy1I0BaHUEM;

YMEHHE KPUTUYECKH OIIEHWBAaTh W HWHTEPIPETHPOBATh HWHGPOPMAIUIO0 OHOJOTHYECKOTO COACPKAHMS, BKIFOYAIONIYIO
TICEB/IOHAYYHbIC 3HAHUSA W3 PA3IUYHBIX HMCTOYHUKOB (CpEICTBAa MAacCOBOW HMH(OpMAIMH, HAYYHO-TIOMYJISAPHBIE MaTepHabl),
ATHYECKHE aCTICKThI COBPEMEHHBIX UCCIICIOBAaHHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMHUCbMEHHBIE W YCTHBIE COOOIIEeHUsA, 000011as OUOJIOrHYecKyl0 HH(OpMAIUI0 U3
HECKOJIbKHX UCTOYHHKOB, TPAMOTHO UCTIOJIH30BaTh MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 11 kiaacce 10HKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HaHUS €CTECTBEHHBIX HAYK, B (DOpPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJI€ POCCUMCKUX U 3apYOS)KHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIA PEIIeHUS )KU3HEHHBIX 3a/1a4;

yYMEHHE PacKphIBaTh COJEPKaHue OMOTOTUUECKUX TEPMUHOB U MOHSATUN: BU, OMYJIALMS, T€HOPOHI, YBOJIOLUS, ABUKYIIHE
cuiabl ((hakTOpBI) DBOIIOLMH, MPUCIIOCOOJEHHOCTh OPraHW3MOB, BHJI000pa30BaHHE, JKOJIOTHYCCKHE (PAKTOPhI, IKOCHUCTEMA,
IPOYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, LIEMIH MUTAaHUs, YKOJIOTHYecKas mupamMuaa, OuoreoreHos, onocdepa;

yMEHHE U3Jaratb OMoJIoru4eckrue Teopun (dBotonnonHas teopust Y. JlapBuna, cuHTETHYECKAs! TEOPHUS IBOJIOINH ), 3aKOHBI
1 3aKoHOMepHOcTH (3apoasbiiieBoro cxoactBa K. M. bopa, yepenoBanusi riaBHbIX HampaBieHUM W nyTted sBomonuu A. H.
CeseprioBa, yuenus o 6nochepe B. U. Bepnaackoro), onpeaensts rpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIAJIeTh METOJAaMU HAYYHOTO TMO3HAHWUA B OWMOJOTHH: HAOIIOJEHHWE W OMHMCAHHE XUBBIX CHCTEM, IMPOIIECCOB U
SIBIICHUI, OpTaHU3AIMSI ¥ IPOBEACHNE OMOTOTUIECKOTO IKCIIEPUMEHTA, BBIIBIIKEHHE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH MEXKITY
MCCIIeTYyEMbIMU BEIMUYUHAMH, OOBSICHEHHE TIONyUYEHHBIX PE3YIhTaTOB, UCIIONH30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB,
YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHUS OMOJOTHMYECKMX OOBEKTOB: BHUIOB, MOMYJSIWNA, MPOIYIECHTOB,
KOHCYMEHTOB, pEIYyLIEHTOB, OHOrEOLIEHO30B U OJKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHONW H3MEHUYHNBOCTH,
€CTECTBEHHOT0 0TOOpa, BUJ000pa30BaHUs, MPUCIIOCOOTICHHOCTH OPraHU3MOB, JICHCTBHUSI SKOJIOTHUECKUX (DAKTOPOB HA OPraHU3MBbI,



MepeHoca BEIISCTB U MOTOKA SHEPTHH B IKOCUCTEMAaX, aHTPOTIOTCHHBIX U3MEHEHHH B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa
BEILIECTB M OMOTEOXUMUYECKUX IIUKIOB B Onocdepe;

YMCHHE TPUMEHATHh ITOJIYUCHHBIC 3HAHHS JJIs1 OOBSCHEHUS OMOJOTHYECKUX TIPOIECCOB W SIBICHWUM, IS TPUHSATHS
MIPAKTUYCCKUX PEIICHHUH B IIOBCETHEBHOM JKU3HHU C IIEJIbI0 00ecIieueHUs 0€30MMacHOCTH CBOETO 3I0POBbSI U 3JI0POBBS OKPYIKAFOIIHX
JOJeH, COOJIOCHUS HOPM T'PaMOTHOTO TIOBSACHHMS B OKpYXaloIIeH NPHUPOJHOW Cpejie, MOHUMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHMS JIOCTHKCHUN COBPEMEHHOW OMOJIOTHH JIJISl PAIllMOHAIBLHOTO TIPUPOIOTI0IB30BAHUS;

YMEHHE peliaTh JJIEMEHTapHbIC OMOJIOTHYECKUE 3a/1aul, COCTABIIATh CXEMBI IEPEHOCA BEIICCTB M SHEPTUU B DKOCUCTEMAX
(uenu muTaHusN);

YMCHHE BBIIMOJHATH JA0OpATOPHBIC M TIPAKTHYECKUE PAOOTHI, COOJIFOIATH MpaBHiia MPU padoTe ¢ yueOHBIM | JIAOOPAaTOPHBIM
000py10BaHUEM;

YMCHHE KPUTHYCCKH OIICHWBAaTh W WHTEPIPETHPOBAThH HH(POpPMAINI0O OHOJOTHYCCKOTO COACPIKAHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpelIcTBa MaccOBOW HMH(OpMAIMy, HAYYHO-TONMYJSIPHBIC MaTCPHUAIbI),
paccMaTpuBaTh ria00agbHbIE 3KOJOTHMYECKHE MPOOJIEMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMHUCbMEHHBIE W YCTHBIE COO0OIIEeHUsA, 000011as OWOJIOrHYecKyl0 HH(OpMAILUI0 U3
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO MCIIOJIB30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaunmMenoBanue pa3iaeinoB U TEM IPOTpaMMbl KonunuectBo yacon DnektpoHHbIe (IU(pPOBHIE)
/1 00pa3oBaTebHbIE PECYPCHI
Bcero | Konrponp | [Ipaktu
HBIC YECKHUe
paboThl paboThl
1 buonorus kak Hayka 2 0.5 |https://m.edsoo.ru/IBLQH548U
2 DKuBBIE CUCTEMBI U UX OpTaHU3AIUS 1 https://m.edso0.ru/5T7SVKFTX




3 XUMHUYECKHI COCTAB U CTPOCHHE KICTKH 8 1 |https://m.edsoo.ru/YTLWW9JEO
4 DKu3HeneaTeIbHOCTD KIIETKA 7 https://m.edsoo.ru/MEETZ2D71
5 Pa3sMHOKCHHE U MHIUBHIyaJIbHOE PA3BUTHE 4 1 https://m.edsoo.ru/GF6W1A7C9
OpPraHU3MOB
6 Haciie IcCTBeHHOCTh U K3MEHYHUBOCTH OPTaHU3MOB 8 1.5  |https://m.edsoo.ru/ONPNXJ7X6
7 Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHU 3 https://m.edsoo.ru/2EY 34NEHR
8 PesepBHOE BpeMmsI 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
11 KJIACC
Neo HaunMeHoBaHue pa3ieyioB ¥ TEM MPOrPaMMbI KonuvecTBo yacoB DnekTpoHHbIE (U(POBHIC)
/T o0pa3oBaTeIbHbIE PECYPCHI
Bceero | Kontpous | [Ipaktu
HbIC 4eCKUe
paboThI paboThI
1 DBOJIFOIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BO3HUKHOBEHNE U Pa3BUTHE KU3HU HA 3eMIie 9 0.5 |https://m.edsoo.ru/OFLS81Y B5
3 Opranu3mbl U OKpY>KaroIas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo01ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/\WXWAVS56F
3) PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB T10 I[TPOT'PAMME 34 0 2.5




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

B cootBerctBuu ¢ [Ipukazom MunuctepcrBa mpocserienus Poccun ot 25.08.2026 Ne 591 «O6 yrBepxkaeHuu denepaibHOTO

MepeyHsi dJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,

AOMMYIICHHBIX K HCIIOJB30BAHUIO IIPpH pCaIM3allid HMMCIOINIHUX

TOCYJapCTBEHHYIO aKKpEIUTAIMI0 O0pa30BaTENIbHBIX MPOTPAMM HAuYaJbHOTO OOIIEer0, OCHOBHOTO OOIIEro, CpeaHEero OOIIEero
obOpazoBanus» (3apeructpupoBano B Muntocte Poccuu 22.09.2026 N 88378)
1. https://m.edsoo.ru/

2.
Ne Noe D0P | HaumenoBanue S0P, Kpartkoe onucanue S0P (Bkitouas CTpykTypy, [IpaBoobGiiaarens
;ﬁggfn B COCTaBHTEIb peAMETHOE COJIep)KaHue U MeTajaHHble, o3Bostomue | DOP (HanMeHoBaHUe
proro | dhesepart (coctaButenu) S0P 0JIHO3HAaYHO uaeHtuduimposars J0OP) OpUINYECKOT 0 1A
TEpeUHs 160 CDI/IO)
Sop | PHOM
¢bu3rUecKoro auIa,
TepeaHe KOTOpPOMY B
0P YCTaHOBJIEHHOM
3aKOHO/ATEIbCTBOM
P® nopsanke
MPUHAJIEKUT
HCKIIFOUUTEIBHOE
npaBo Ha DOP)
Homamnue 3ananust | [IpenHasHavueH myig peanu3anuud  005S3aTeNbHOM 4YacTH | AKITMOHEPHOE
Cpennee oOmiee o0meo0pa3oBaTenbHOM  MPOTPAMMBI,  3aKPEIUICHUS | OOIIECTBO
1201. | 2381 oOpa3oBaHue 3HaHUM, PA3BUTHUSI HABBIKOB M KOMIIETCHIINI IIKOJILHUKOB | "M3naTrenbcTBO
buonorus. 10 - 11 | u sBaserca 4dacTtbio MHPOpPMAMOHHO-00pa3oBaTeiabHOM | "[IpocBenienue”
KJ1acc cpenbl 00pa30BaTEIHbHON OpPraHU3aINH https://e-univers.ru
S cnam EI'D. O0P mnpennaznaued mia ydammuxcs 10 - 11 kmaccoB u | AKIIMoHEpHOE
1202. 2.38.2 Cpennee ob1ee COIEP)KMT  pasHble  TUNB  3aJaHuil, exXeromHo | OOIIECTBO



https://m.edsoo.ru/
https://mob-edu.ru/

oOpa3zoBaHue.
VY4eOHbIi MOZYJIb 110
PELICHUIO TPYAHBIX
3aJIaHUU 110

BBI3bIBAIOIIMX 3aTPYAHEHUS Yydaluuxcs npu paborte ¢
KOHTPOJIbHO-U3MEPUTEIbHBIMA MaTEpUaIaMi Ha €AUHOM
rOCyapCTBEHHOM JK3aMEHE

"U3maTenbCTBO
"IIpocsemenne”
https://e-univers.ru

yu4eOHOMY MPEAMETY
"buomorus". 10 - 11
KJIaCChI
DKOJIOTHYECKHUE DNEeKTPOHHBIN y4eOHBIN MOYJIb, coaepxamuii | O0I1IecTBO
OCHOBbBI TEOPETUYECKUN MATEpUA C MHTEPAKTUBHOM HaBUTALIUEH OTrpaHUYCHHON
HPUPOJOTIONE30BAHU | 1y crioBapeM, TPEHHPOBOYHbIE 3aMaHHs Jutst | OTBETCTBEHHOCTEIO
1203 23873 s1. DNEKTPOHHBIIN "Axkanemus-Menqna"
: +9.0.9. . dbopmupoBaHus IPAKTUYECKUX HaBBIKOB " _ .
yueOHbIH Kype 11t 10 . https://academia-
CHCTEeMAaTH3alMH 3HAHUK U KOHTPOJIbHBIMH 3aJIaHUSIMHU C
- 11 kmaccoB 1 p A MOSCow.ru
ABTOMAaTHYECKOMN TIPOBEPKOM
DKOJIOTHS. ONEeKTPOHHBIH  y4eOHBIH  MOJYIIb, conepxamuii | O0IIecTBO
DIIeKTPOHHBIN TEOPETUUYECKUN MATEPUAT C MHTEPAKTUBHOW HAaBUTALIMEW | OTPAHUYEHHOMN
1204 2384 yaeOHbIl Kype 11 10 | u CJIOBapeM, TPEHUPOBOYHBIC 3a1aHus JUJIS1 | OTBETCTBEHHOCTBIO
- 11 kmaccos dbopmupoBaHus MIPAKTUYECKUX HaBBIKOB u | "Axanemus-Menua"
CUCTEMaTH3allMK 3HAHUH W KOHTPOJBHBIMU 3aJaHusIMH c | https://academia-
ABTOMAaTHUYECKOM ITPOBEPKOM MOSCow.ru
O6ako 3HaHUIA. D0P cocToUT U3 TpeX pa3AesioB: O6uiecTBO
IlogroroBka k EI'D. |a) BcTynuTenbHOE TECTUPOBAaHHWE (BKJIIOYAET IISITh | OTPAHUYEHHOM
1205. | 2.3.8.5. | buomorus. 11 kmacc | TperupoBouHbIX BapranToB KUM EI'D mo Guonorum); OTBETCTBEHHOCTHIO
0) TpeHUPOBKA MO OTAEIbHbIM JuHUSAM 3ananuii EI'D | "OU3UKOH"

(BKJIIOYAaeT BAapUAHTBHl 3aJlaHUN  PaA3IMYHBIX JIMHUM,

https://physicon.ru/
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https://mob-edu.ru/
https://physicon.ru/

BCTPEYAIOIINXCA HA JK3aMEHE HAa KOHKPETHOW MO3UILIMU
cnenupuKaImm);

B) MOJIHBIM 3K3aMeH (COCTOMT U3 nsATH BapuantoB KM
EI'D, koTopble NpemIararoTcsi B KadeCTBE HTOTOBOIO
TECTUPOBaHMS). TPEHUPOBOUYHBIE U HSK3AMEHAIIMOHHBIE
BapuaHTbl JOP HOCAT NEMOHCTpPAlMOHHBIA XapaKTEP B
cootrBeTcTBUM coO crenudukanuern EI'D mo Ouonorum
2024 ropa

buonorus. 10 knace. | Kaxnoe 3amanue Brirodaet: nHpopMaiyo o npoektHoM | O0mecTBo
[IpoexTHbIC 3aMaHMs | 3aJIaHUU, UHCTPYKIIMIO TIO €T0 BBIOJIHEHHIO, (HOPMY IJIS | OTpaHUYEHHOM
1206. | 2.3.8.6. BHECEHUS MOJYICHHBIX IaHHBIX, PE3YJIbTAThl BBITIOJHEHHS | OTBETCTBEHHOCTHIO
MIPOEKTHOTO 3alaHus MPEICTaBIEHBI B Buze | "['mo6anslad"
WHTCPAKTUBHBIX BHIKETOB https://globallab.ru
buonorus. 11 kimace. | Kaxknoe 3aganue BkiatoyaeT: nHGpOpMaIuoo o mpoeKTHoM | OOIIecTBo
[IpoekTHbIC 3a1aHus | 380aHUU, HHCTPYKIMUIO [0 €ro BBINOIHCHHIO, HOPMY JUIsl | OTPAHHYCHHOM
1207. | 2.3.8.7. BHECCHUS MOJTYICHHBIX IAHHBIX, PE3YJIbTAThl BBITIOJHEHHS | OTBETCTBEHHOCTHIO
IIPOEKTHOT'O 3aaHus MIpECTaBIICHbI B Buze | "'T'imodanslad"
WHTEPAKTUBHBIX BUKETOB https://globallab.ru
Enuneii Martepuansl TS HOATrOTOBKH K equHomy | OO1IeCTBO
rOCy/1apCTBEHHBIN rocyJapcTBEHHOMY OJK3aMeHy 10 Ouonoruu juis 11 | OTPAaHUYCHHON
1208. | 2.3.8.8. |2k3ameH. Buosorust | Kiacca, NPeACTABISIONINE IPAKTHIECKUE 3a[aHHS M TECTHI ?;E?;;ECB"?HHOCTHO

C aBTOMATUYECKON MPOBEPKOMH

https://www.yaklass.r

u
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AJTanTUBHBIN DOOP nHampablieH Ha co3/JaHuE OJAroNpUsATHBIX yclioBHi | O6IIECTBO
1209 KOMILJIEKC TIO JUI  BBIABJICHUST W YCTPAaHEHHS 00pa30BaTeNbHBIX | OTPAHUYEHHOU
2.3.8.9. IIOBTOPECHUIO Ne(UITUTOB YyYalIuxcsi, 4TO CIHOCOOCTBYET IMOBBIIIEHUIO | OTBETCTBEHHOCTHIO
ITPOUJIEHHOTO s pexkTuBHOCTH 00yueHUs MKOJBHBIM mpeameraM B 10 [ "AUCMAPT"
Marepuaia o kiacce B coorBerctBuu ¢ GPI'OC COO n @OII COO B _
https://ismart.org
o6uonorun 10 kacca | MHTEpaKTUBHOM opMmate
AJTanITUBHBIN DOOP nHampaBiieH Ha co3/JaHue OJAroNpUSATHBIX ycioBuil | O6IIECTBO
KOMILJIEKC TIO JUIL  BBIABJICHUST W YCTPaHEGHHS 0Opa30BaTeNbHBIX | OTPAHUYEHHON
MTOBTOPECHUIO Ne(DUITUTOB YyYalIuXcsi, 4TO CIHOCOOCTBYET IMOBBIIIEHUIO | OTBETCTBEHHOCTHIO
1210. | 2.3.8.10. . - "
MPOMAEHHOTO s pexkTuBHOCTH 00yueHUs MKOJbHBIM mpeametam B 11 | "AUCMAPT
Marepuaa 1o kiacce B coorBerctBuu ¢ ®I'OC COO u ®OIT COO B :
https://ismart.orq
6uonoruu 11 kmacca | UHTEpaKTUBHOM opMmate
AnanTUBHBIN DO0P mpexacraBiaser co0oil 3amaHms, aHanorudHbie | OOIIECTBO
KOMILJIEKC 110 3amanusim aemosepcun EI'D o 6uosnoruu (TecToBas 4acTh | OrpaHUUEHHOMN
noarotoBke K EI'D | 1 3aianus ¢ pa3BEpHYTbIM OTBETOM) B COOTBETCTBUU C | OTBETCTBEHHOCTBIO
2.3.8.11. no ouosoruwu. 11 tpeboBanusamu ®I'OC cpennero obmero oopazosanus, a | "AUCMAPT"
1211. KJ1ace Takke (QenepanbHOW 00pa30BaTENbHON MPOTPaAMMON )
https://ismart.orq
cpeaHero  obmero  oOpazoBanms.  OOP  HocHT
YHUQDUIIUPOBAHHBIM ~ XapakTep W MOXET  CTaTh
nonoiaHeHueM Kk arooomy YMK mo 6uonorun
denepanbHOE
665. | 1-39.1. | Buonorns 10 knacc | 50p o yueGromy mpeamery "Bromorus” paspabotan B P

roCyJapCTBEHHOE
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cootBetcTBHM ¢ TpeboBanusimMu GI'OC u GOIT COO.

S0P
BO3MOXHOCTb B MHTEPAaKTUBHOU (hopMe aKTyaTu3upOBaTh

Conepxanue MPEIOCTaBIISIET y4aumMcst
3HAHMS U 3aKpenuTh y4eOHbId maTepuan 3a 10-i kiacc.
D0P yHuBepcalieH U MOXET HCIOJIb30BaThCS C JIIOOBIMU

YMK

aBTOHOMHOE
oOpazoBaTeabHOE
YUPEKICHUE BBICIIETO
oOpa3zoBaHus
"T"ocynapCTBEHHBIN
YHUBEPCUTET
MPOCBEIICHUA "

https://eduprosvet.ru

666.

1.3.9.2.

buonorusa 11 knacc

O0P no yuebHomy npeamety "buonorus" paspaboraH B
cootBeTcTBUH ¢ TpedoBanusIMU OI'OC u ®OIT COO.

S0P

BO3MOXHOCTb B MHTEPAKTHUBHOM (OpME aKTyaTu3upOBaTh

Coneprxanue MPEIOCTaBISIET y4aIuMCs
3HaHUS W 3aKpenuTh y4eOHBIM Marepuan 3a 11-i kiacc.

DOP yHuBepcalleH ¥ MOXKET MCIOJIB30BaThCS C JIIOOBIMH
YMK

denepanpHOE
roCyJIapCTBEHHOE
aBTOHOMHOE
oOpasoBaTeIbHOE
YUPEXKJACHHUE BBICIIETO
oOpa3zoBaHus
"T'ocynapCTBEHHBII
YHUBEPCUTET
MpOCBEIICHUA "

https://eduprosvet.ru

667.

1.3.9.3.

buonorus. 10 kiacc

VY4eOnpiii oHnaitH-kypce st 10 kmacca, BKITFOYAROIIHMA

TCOPCTHUUCCKHUC MATCpHUAJIbl, 3adaHud MW TCECTbhl C

ABTOMATHUYECKON MPOBEPKOM MPABUIBHOTO OTBETA JJIS

O6uiecTBO C
OTPaHUYECHHOU
OTBETCTBEHHOCTHIO



https://mob-edu.ru/
https://mob-edu.ru/

BCEX paszfienoB (enepanbHON pabouel MporpaMmel.

3anaHus HampaBJeHbl Ha (OpMUpPOBaHHE CHOCOOHOCTEN
BUACTh M TIOHUMAaTh OKPYXKAIOMHWA MHp, MOHUMATH
OMOJIOTHYECKUE SIBIIGHUS B TPHUPOAE, OTIUYATh HX OT

(bu3MUeCcKUX SBJICHUN.

OcoOeHHOCTL 3aJaHUM  3aKJIIOYaeTCs B HAIUYHUU

reHepalui, Mo3BOJSIOMMUX 00paaThCs K ynpaxHEHUSIM
HEOJAHOKPATHO,

a TaxKkKE€ B HaJIM4YHNHU HO)IpO6HOFO

0O0BSICHEHUS peUICHUA

"AKmacc"

https://www.yaklass.r
u

668.

1.3.9.4.

buomoruga. 11 ximacc

VYueOHbIii oHnalH-kypc st 11 Kkimacca, BKITIOUYAROIIMI

TEOPETUYECKUE MAaTepHUalibl, 3aJaHusi MW TECTbl C
ABTOMATUYECKOW MPOBEPKOWM IPABUIBHOTO OTBETA JJIA

BCEX pas3fienoB (denepanbHON paboueli MporpaMMBl.

3amanus HampaBleHbl Ha (POPMUPOBAHUE CIOCOOHOCTEM

BUJICH, W I[IOHUMaTh OKPYKAKOWWN MHUp, IOHUMATh

OMOJIOTHYECKUE SIBICHUS B TMPUPOJIE, OTIUYATh HUX OT
(bu3nUeCcKuX SBICHUN.

Oco0eHHOCTh BaI[aHI/Iﬁ 3aKJII04YacTCsa B HaJIN4HNn

reHepaluuy, MO3BOJISIIOIMX 00pallaThCs K YIPaXXKHEHUSIM
HEOJTHOKPATHO,

a Takke B HAJIMYUU MOJPOOHOTO

O0OBSICHEHUS PELICHUS

O6mmecTBO
OTPaHUYCHHOU
OTBETCTBEHHOCTBIO
"AKnacc"

https://www.yaklass.r
u
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OO01ecTBO

HarmnsiaHast OTpaHUYEHHOE
6ronorus. XuMus OTBETCTBEHHOCTLIO
' D0P coaepXUT TEMBI YYEOHBIX KypcoB 1o onomoruu 10 | n -
669 1.3.9.5. KieTku. BerecTna, P y yp OK3AMEH
- Kj1acca "
KJIETKH U TKaHHU MEJINA
pactenuii. 10 kiacc https://examen-
media.ru
OO01ecTBO
Harnsaas OTPAaHUYCHHOU
N — OTBETCTBEHHOCTLIO
' D0P conepkuT TeMbI Y4eOHBIX KYpCcOB mo Ouosoruud 11 | n» -
670 1.3.9.6. DBOJIIOIIMOHHOE P y M SK3AMEH
- Kj1acca "
yueHue. Beejenue B MEJIMA
skoJioruto. 11 kmace https://examen-
media.ru
O0P mno Owonmoruu mns 10 kimacca w3 3aBEpIICHHOU
. OO11ecTBO
MPEIMETHOMN JINHUH 20P obecrneynBaeT OrpaHIeHHO
"
Tpenaxep "Obnaxo CHUCTEMAaTHYECKOEC M3yYCHHE OHOJIOTHU M TpeAHA3HAYCH OTBCTCTBEHHOCTLIO
~n
672. 13.9.8. | smanmit". buonorus. | ;g peammzaun OPIT COO. BximoyaeT KOHCIIEKTHI,

10 kmacc

CaMOCTOSITEIbHbIE, KOHTPOJIbHBIE, TA00paTOPHBIE PAOOTHI.
D0P cootBerctByeT TpeboBanusim ®I'OC u OPII COO c
yyetoM @PII Bocniuranus m KoHuenuuu npenojaBaHus

"®usukon JIad"

https://physicon.ru
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https://mob-edu.ru/

yuebHoro npeamera "buonorus"

673.

1.3.9.9.

Tpenaxep "O6nako

3HaHuit". buomorus.

11 xmacc

O0P no Ouwonorum ansa 11 kiacca U3 3aBepHIEHHOM
S0P
CUCTEMATHYECKOE HM3y4YeHHE OHMOJOTMM U MpeJHA3HAUYEH

pPEIMETHOMN JIMHUU oOecreynBaer
s peanmm3anuu OPIT COO. BxiroyaeT KOHCHEKTHI,

CaMOCTOSATECIIbHBIC, KOHTPOJIbLHEIC, Ha60paTOpHBIC pa6OTBI.

D0P cootercTByeT TpedoBanusam GI'OC u ®OIT COO c
yuetom OPII Bocniuranus m KoHuenuuu npenopaBaHus
yaeOHoro npeameta "buomnorus”

OO011ecTBO c
OTPAaHUYECHHOU
OTBETCTBEHHOCTBHIO
"duzukoH Jlac"

https://physicon.ru

674.

1.3.9.10.

buonorug. 10 - 11
KJIaCChI

KommuiekcHplii ~ oOpa3oBaTeNbHBIM ~ Marepuaa  I10
OMOJIOTHY, BKIIOYAIOIINKM CIIEHApUU YPOKOB, CIICHApUU
U3Y4YCHHS] TEM, BHJEOypPOKH, JabopaTtopHbie pPabOTHI,
ydeOHBIC  TMOCOOMs |

ABTOMATHUYECKOM NPOBEPKOM [JI HCIOJb30BaHUS Ha

QJICKTPOHHBIC TCCTHI C

YpPOKax U CaMOIIOATOTOBKH y4alllUXCs

['ocynapcTBenHoe
aBTOHOMHOE
oOpa3oBaTeIbHOE
YUpEXKICHHUE BBICIIETO
oOpa3oBaHus TOpojaa
MockBbl
"MOCKOBCKHIA
TOPOJICKOM
ME€IarOrnYeCKui
YHUBEpPCUTET"

https://www.mgpu.ru
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675.

1.3.9.11.

buonorusa 10

B D0P npencrasineno 8 moayneit Ha 34 akaAeMHUYECKHUX
yaca. B ocHoBe coxepxaHUs H3y4yaroTCd OCOOEHHOCTH
OMOJIOTHM KaK HAayKM M O0JIACTH 3HAHUM, OpraHu3allvs

KHUBBIX CUCTCM, XUMHUYCCKUM COCTaB KIJIICTOK )51

0COOEHHOCTH UX KU3HCOACATCIIBHOCTH.

IlocTenenHo N3YUCHUC IICPCXOJUT Ha YPOBCHb OPraHnU3Ma

)51 3aTparnBacT N3MCHYNBOCTD. ba3oBbii KypC

3aBCpIIACTCA TEMOM CCJICKIIUHN OpPTraHnU3MOB )51

paccCMOTpEeHHEeM  OCHOB  OuoTexHojoruu.  OOuui

nepedyeHb MoayJen: buonorns kak Hayka; JKusble
CHCTEMBI U UX OpraHu3anus; XUMUYECKUN COCTaB KIIETKH;
Crpoenune  knetku; JKu3HEAEATENBHOCTh  KIIETKU;
PazmHOXeHME U MHIMBUYaJIbHOE Pa3BUTHE OPraHU3MOB;
HacaencrtBeHHOCTE WU

N3MCHYUBOCTDb OpraHu3MOB,

CGJ’IGKHI/IH OpraHnu3MoOB U OCHOBEI OMOTEXHOJIOTUHU

OO011ecTBO c
OTPAaHUYECHHOU
OTBETCTBEHHOCTBIO
"CBEPOBPA30OBAH
NE"

https://sbereducation.r
u

676.

1.3.9.12.

buomornsa 11

B DOP npencrasneno 4 moxyns Ha 34 akaaeMHUYECKUX
gaca. B ocHoBe comepkaHus y4eOHOro Marepuaia
yueOHBIE W MPOBEPOUYHBIE 3aJaHHs MO JUCKYCCHOHHBIM
BOIIpOCaM 3apOKICHUS KUZHU Ha 3eme.
PaccmaTpuBaroTcsi MpPUHATBIE W OTBEPrHYTHIE TEOPUU
3apOXKIEHUS KU3HH, U3YYAETCS IBOJIOIMS OPTaHUYECKOT O

MHpa (X0 IBOJIOIUH, T0KA3aTEIbCTBA, TPUMEPHI).

Oo6mmecTBO C
OTPaHUYECHHOU
OTBETCTBEHHOCTBIO
"CBEPOGPA30OBAH
HNE"

https://sbereducation.r
u
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OO0t mepeyeHb MOTYyJICH:

DBOJIIOIMOHHAs Ouosorusi; Bo3HUKHOBEHUE W pa3BUTHE
*Ku3HU Ha 3emuie; OpraHusmbl U OKpyXkawouias Cpena;
Coo01iecTBa 1 HKOJIOTMYECKUE CUCTEMBI

681.

1.3.9.17.

AnanTuBHBIN
KOMILIEKC 10
ouosioruu 10 kiracca

O0P "ApantuBHbI KOoMILIeke no oumosoruu 10 kmacca"
pa3paboTaH ¢ 1EbI0 OJIYYCHUS IIIKOJIbHUKAMU 3HAHUN U3
npeamMeTHolt obnactu "buonorus" B HHTEpaKTUBHOM
dbopMe U TpencTaBIsIET COOOM COBPEMEHHOE CPENICTBO
oOy4eHHsl, B KOTOPOM CHUCTEMHO H3JIaraercs y4eOHbBIN
Marepuai 1o kypcey "buosnorus. 10 kimacc" B COOTBETCTBUU
¢ tpeboBanusamu GI'OC COO, a Takxe B COOTBETCTBUH C
®OIT COO. 0P HocuT yHUGUIIMPOBAHHBIN XapaKTep U
MOKET CTaTh JOTOJHEHHEM K Jrooomy YMK

OO01ecTBO
OTPAaHUYECHHOU
OTBETCTBEHHOCTBIO
"AUCMAPT"

https://ismart.org

682.

1.3.9.18.

AnanrTUBHBINA
KOMIUIEKC I10
onomnornu 11 xitacca

D0P "AnmantuBHbI KOMIUIEKC 1o Ononornu 11 ximacca"
pa3paboTaH C IENbIO0 MOTYYCHHS ITKOTbHIUKAMU 3HAHUN U3
npenMmeTHoit obnactu "buonorus" B WHTEpaKTUBHOU
dbopMe u TpencraBisieT cOOOW COBPEMEHHOE CPEICTBO
oOydeHHsl, B KOTOPOM CHUCTEMHO H3JIaraercs y4eOHbBIN
Marepuan 1o kypcy "buosnorus. 11 knacc" B COOTBETCTBUHU
¢ TpedoBanusamMu GI'OC COO, a Takke B COOTBETCTBHUH C
®OIT COO. 50P HOCUT yHUDUITUPOBAHHBINA XapaKTep U
MOKET CTaTh JOMOJHEeHHEM K Trooomy YMK

OO6mecTBO
OTPaHUYCHHOU

OTBCTCTBCHHOCTBIO
"AMUCMAPT"

https://ismart.org
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Bxitoyaetr B ceOs 3aHATHS, COCTOSIIHME W3 HHTEPHET-

OO01ecTBO

YPOKOB U  TeMaTUYECKHE KOHTPOJIbHbIE paboTel. | OTPAHUICHHON
VHTepHET-YPOKH TIPEICTABJIEHBI koMIIekcoym | OTBCTCTBEHHOCTBIO
buomnorus 10 knace "MoGIIEHOE
683 1.3.9.19. . TUJAKTUUECKUX SJIMHMUII, coaepKaux TEOPHIO.
: (6a30BbIN ypOBEHB) . DIEeKTPOHHOE
MHTEPAKTUBHEIE MYJILTUMEIMNHBIE OOBEKTHI, 3aJaHUS C
n
OTKPBITBIM ~ OTBETOM,  KOHTPOJBHBIE  3aJaHusi  C Obpasosanue
ABTOMATUYECKUM OLICHUBAHUEM https://mob-edu.ru/
Bximroyaer B ceOsl 3aHATHS, COCTOSAIINE U3 WHTEPHET- OOmiecTBO
YPOKOB M  TeMaTHYecKMe KOHTPOJbHblE pabotsl. | OTPAHUICHHON
VHTepHET-ypOKH TIpEeICTABIEHBI koMIuiekcom | OTBETCTBCHHOCTBIO
buomnorus 11 kmace "MoGIIEHOE
684 1.3.9.20. . IUIAKTHYSCKUX  €IUHHIIL, cCoJIepXKallluX  TEOPHIO,
: (0a30BBIN YPOBEHB) . DEKTPOHHOE
MHTEPAKTUBHEIE MYIbTHMEIUNAHBIE OOBEKTHI, 3aJaHus C
O6pazoBanue"

OTKPBITBIM OTBETOM, KOHTPOJIBHBIC 3aJaHuA C

ABTOMATHYCCKHUM OLCHHNBAHUCM.

https://mob-edu.ru/
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