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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl MO OHOJIOTUH TEOPETUYECKYIO OCHOBY JIJISl ONIPECICHHUS
NOJIX00B K (hopMHpOBaHHIO cojlepkaHusi ydyeOHoro mpeamera «buomorus» cocraBuiu:
KoHienTyaibHbie osioxkeHuss PI'OC COO o B3auMo00OyCIOBIECHHOCTH 1I€JIEH, COJIepKAHUSI,
pe3ynbTaToB 0O0y4YeHHs U TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00
o0luX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpenHero oOmiero ob6pazoBanusi B Poccuiickoii ®enepanuu, a Takke TMOJOXKEHHUS O
cnenuduke Ouosoruu, €€ 3HAUYEHUU B TO3HAHUM JKUBOM MPHUPOABI U OOecTeueHUH
CYLIECTBOBAHMS  4YesioBeueckoro obmiectBa. CoriiacHO  Ha3BaHHBIM  IOJIOXKECHHSM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMU IPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpA.

[IporpaMmma mo Ouonoruu Ja€r MpencTaBiIeHHE O LesIX, 00 oOmel crpaTeruu
oOy4eHMs, BOCIUTAHUS W pPa3BUTUA OOYYAIOIIMXCS CpEACTBAMU YYEOHOro mpeaMera
«buonorus», omnpenenser o0g3aTENbHOE NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacnpenesnieHue Mo pa3fenaM U TeMaM, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh U3YYECHUS
y4yeOHOro martepuana ¢ y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIEcca, BO3PACTHBIX OCOOEHHOCTEN 00yJarommxcs.

B mporpamMMe mo OWONOTHHM TakKe YYHUTHIBAIOTCA TPEOOBAHHS K IJIAaHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOydeHus B (OPMUPOBAHUU
OCHOBHBIX  BHUJOB  yuye€OHO-TIO3HABaTEIbHOM  JAEATEIbHOCTH/y4e€OHBIX  JIeHCTBUM
0OyyaroIuxcst 0 OCBOSHUIO COJEPKaHUsl OMOIOTMYECKOro 00pa3oBaHMUs.

B nporpamme no 6uosnorun (10—11 kmaccel, 6a30BbIl YPOBEHb) peaiM30BaH MPHUHIIHIT
MPEEMCTBEHHOCTH B H3y4YE€HUU OWOJIOrMM, Ojaromaps 4emMy B HEH MNpOCMaTpUBAETCS
HaIpaBJICHHOCTh Ha pPAa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-
HAyyHOTO MMPOBO33PEHMSI, LEHHOCTHBIX OpPUEHTAIMM JUYHOCTH, SKOJIOIMYECKOIo
MBIIUICHUS], MPEICTaBICHUA O 370pOBOM 00pa3e KM3HU U OEpeXHBIM OTHOLIEHUEM K
oKpykarouieid npupoaHoit cpene. [losTroMy Hapsiay ¢ u3ydeHHEM OOIIEOMOIOTHYECKUX
TEOpHH, a TakyKe 3HAHWH O CTPOCHUH JKMBBIX CHCTEM PA3HOTO paHra W CYIIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HHUX MPOIECCOB B MporpamMme MO OHOJIOTUH YAEJICHO BHHMAHUE
WCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B TTOBCEIHEBHOM KWU3HH ISl PEIICHUS TPUKIATHBIX
3aJa4, B TOM YHKCJe: MPOPHIAKTUKN HACIEIACTBEHHBIX 3a00JI€BaHHUI YelIOBEKa, MEIUKO-
TF€HETUYECKOr0  KOHCYJbTUPOBAHMUS, OOOCHOBAHMSI  SKOJOTMYECKH  IEJIECO00pa3HOro
MOBEICHUA B OKPYXaKIIEH TMPUPOJHOM CpeAe, aHaau3a BIUAHUS XO3SMCTBEHHOM
JesITeIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHUMAaHMS K MPUKJIAJHON HAMPaBIEHHOCTH yu4eOHOTO mpeameTa «bruosiorusy mpoauKToOBaHO
HEOOXOIUMOCThIO O00€CeueHUs] YCIOBUM JUIsl pEIIeHHs OAHOW W3 aKTyaJbHBIX 3ajad
IIKOJIBHOTO OHOJIOrMYECKOro o00pa3oBaHUs, KOTopas mpennonaraet (OpMHUPOBAHUE Y
oOy4Jaronuxcsi CrocOOHOCTH aJaNTUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHs 3aHMMaeT BaxHoe mecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaAIOIIMXCS MPEACTABICHUI O HAYYHOW KapTHUHE MUpa,
pacupser U 0000IIaeT 3HAHUS O KUBOM NpUpOAE, €€ OTIMYUTENbHBIX MpPU3HAKAX —



YPOBHEBOW OpraHM3alvy W HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npupoasl, (GopmupoBaHus GYHKIUOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
O6e3omacHOro oOpa3a >KW3HH, JIKOJOTMYECKOTO MBIILIEHUS, [IEHHOCTHOTO OTHOIIECHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonpuioe 3HaueHWe OHWOJOTMS MMEET TaKXKe I PELIEHUs BOCHUTATENbHBIX H
pa3BUBAIOIIMX 33/a4 CpeJHEero ooOImero oOpa3oBaHMs, COLMATU3ALMU O0yYaIOUTUXCA.
N3yuyenue Ouonornu oOecneynBaeT ycJIOBUA s (HOPMHUPOBAHUS HMHTEIUIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ MH(GOPMAIIMOHHBIX  HABBIKOB,  ACTETHYECKOW  KYJIBTYpHI,
CIIOCOOCTBYET MHTETpAllMi OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JIPYTUX Y4eOHbIX
MpPEAMETOB, B YAaCTHOCTH, (u3uku, XuMuu u reorpaduu. Ha3BaHHBIE TOJIOKEHHUS O
MpeAHa3HAaYeHUH Y4eOHOro mpeamera «bHONOrus» COCTaBWIM OCHOBY IJisi ONPEIEICHUS
MO/IX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACpKaHMs, MIPEACTABICHHOTO B IPOrpaMMe
1o OUOJIOTHH.

OT6op conepxanus ydyeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBHHM C KOTOPBIM
oOy4Jaroniiecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaUUMble 11 (POPMHUPOBAHUS OOIIEH
KYJIBTYPBI, ONpPEIEISIOIINE aJeKBATHOE ITOBEICHUE YEJIOBEKA B OKPYXKAIOLIEH NPUPOIAHON
cpene, BOcTpeOOBaHHbIE B MOBCEAHEBHON JKM3HM U IMPAKTHUECKOH JesTenbHOcTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHWUM 3aHUMAIOT 3JIEMEHTBI COAEPHKAHMS, KOTOPBIE CIIYKAaT OCHOBOM
ist GOpMHUPOBAHUSA MPEICTABIECHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOUN KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJOTHYECKOTO
oOpa3oBaHus.

CTpyKkTypupOBaHUE COJAEpKaHUA Y4eOHOro maTepuaja B MPOTpaMMe IO OHOJIOTHH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TMPUPOABI, O €€ YpPOBHEBOM OpraHu3allid M 3BoJOUMUA. B
COOTBETCTBHH C 3TUM B CTPYKType yueOHOro nmpeamera « buosnorus» BbIIETIEHBI CIEIYIONNe
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroasl HaydyHOro noszHanus», «Kierka
Kak Ouosiormyeckas cucrema», «OpraHu3m Kak Ouosorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKOro MHupa», «IBOJIOLMS KUBOH MNPUPOIL», «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lens m3ydyenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
OOyJarOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMH >KUBBIX CHUCTEM
pa3HOrO paHra M MNpUOOpPETEHHWE YMEHHM HCIONb30BaTh 3TH 3HAHUS JUJII TPAMOTHBIX
NEeUCTBUN B OTHOIICHUU OOBEKTOB >KMBOW MPHUPOJBI U PEIICHUS Pa3TMYHBIX >KU3HEHHBIX
mpo0em.

JlocTmkeHne 1enu uzydeHus: yuyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE
o0ecreunBaeTcs PeleHuEM CIIEAYIOMIUX 3a/1a4:

OCBOCHHME OOYYAIONIMMUCS CHCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOpUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIO0Te3aX, MPaBUIIax, CIyX alIMX OCHOBOM JUIsl (hOPMUPOBAHMUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KApPTHMHE MHpPA, O METOAAX HAYYHOrO IO3HAHMS,
CTPOCHHH, MHOTO0Opa3uu M OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO ypPOBHS OpraHU3alluy,
BBIIAIOIINXCS OTKPBITHSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTUY;



dbopMupoBaHue y 00y4arOlUXCsl MO3HABATEIbHBIX, HHTEJUIEKTYAIbHBIX H TBOPUYECKHUX
CIIOCOOHOCTE B TMpollecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OHMOJOTMM HAyYHBIX
B3IJISIZI0B, UJIEH Y TTOJIXO/IOB K M3YUEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliy;

CTaHOBJICHHE Yy OOydYarommxcs oOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIICHUBATDH SIBICHUS OKPYKAIOLIETO MUPA >KUBOM MPUPOIBI
HA OCHOBaHHUH 3HAHHUM U OTBITA, MOJYYCHHBIX ITPHU U3YUCHUH OUOJIOTHY;

dbopmupoBaHUe y 00yJaroUMXcsi YMEHUN WILTIOCTPUPOBATh 3HAUYECHHUE OMOJIOTMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIOBEKOM >KMBOW MPUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOT0 OTHOIICHHS K HEW, COOJIOJEHUS HTUYECKUX HOPM IMpHU
IIPOBECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHUE EHHOCTU OMOJOTUYECKUX 3HAHUN IS TIOBBIICHUS YPOBHS SKOJIOTMUECKON
KYJBTYPBI, 7151 (JOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHNE TPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHOM >KU3HH JIJISI OLIEHKU
MOCIICACTBUIM CBOEH JESATENHHOCTH MO OTHOIICHUIO K OKPYXKaIoIeh cpeie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PODUIAKTUKN 3a00JI€BaHUM.

B cucreme cpegnero obmero oOpa3zoBanusi «buonorus», mzydaemas Ha 06a30BOM
YpOBHE, SIBIISETCS 00s3aTEIBHBIM YUY€OHBIM MPEIMETOM, BXOISIIAM B COCTAaB MPEIMETHOU
obactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

Jnst w3ydenuss Ouonorud Ha 0a30BOM YpOBHE cpeaHero oOiero oOpa3oBaHUS
orBonutcsa 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac
B HEJIEITIO).

OOyueHue oCyHIeCTBISETCS ¢ UCI0JIb30BaHUEM 000pyA0BaHus U(POBOIL TabopaTopun
«Touka poctay.

COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiornst Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTUMH
€CTEeCTBEHHBIMU Haykamu, ¢uiocoduend, ITUKOM, dCTETUKON U mpaBoMm. Posib Ouosoruu B
(hopMHUPOBaHUM COBPEMEHHOM HayYHOU KapTHHBI MUpa. CucteMa OMOJIOTUYECKUX HaAYK.

Meroabpl TO3HAHUS KUBOM MpUpoOnbl (HAOIIOJEHUE, DSKCIEPUMEHT, OIHUCAHUE,
U3MepeHne, Kiaccuukanys, MoACIUPOBAHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTtopHble M mpakTHYecKHe padoThI:



[Tpaktnueckass padora Ne 1. «lMcnonp3oBaHue pa3lIMYHBIX METOAOB NPU H3YYCHHUU
OMONOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusi Ouonoruu. OTaudue *KUBbIX
CUCTEM OT HEOPTAHUYECKOU ITPUPOJIBL.

CpoiicTBa OmocuCTeM W HX pa3HoOOpa3ue. YPOBHU OpTraHHU3alid OMOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIA, TKAHEBbIA, OPTaHU3MEHHBIM, MOIYJIALMOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OHOTeoeHOTHYeCKui ), OnochepHBI.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHbBIE NPU3HAKU KM3HU», «YPOBHU OpPraHU3alUU >KHUBOU
PUPOIBD».

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB ¥ CTPOCHUE KIETKH.

XUMHYECKUM  COCTAaB  KJIETKUM. XHMHUYECKHE  JJEMEHTBI:  MAaKpOJIEMEHTBHI,
MHKpPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMU BOJBI U MUHEpAJIbHBIX BellecTB B KieTke. [loanepkaHue oCMOTHYECKOTO
Oasanca.

benku. CocraB u crpoeHue OeaKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3zamennmble W 3aMEHUMbBIE aAMUHOKHUCIOTBI. AMHWHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (TepBUYHAS, BTOpUYHAS, TPETUYHAsT W YETBEPTUYHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. buomornueckue QpyHKIuU OEIKOB.

depMeHTHl — Onosiornueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas cnenupuuHocth. Kodepmentsl. Buramunpl. Otinuus (QepMEeHTOB OT
HEOPTaHUYECKHUX KaTaJInu3aTOPOB.

VYrieBoapl: MoOHOcaxapuibl (IVIIOKO3a, pubo3a U Ae30KCUpu003a), Iucaxapuibl
(caxapo3sa, JaKkT03a) W MOJUcaxapuibl (Kpaxmal, TJIMKOTEH, IeJuIroio3a). buonorndeckue
(GyHKIMH YTIIEBOJIOB.

Jlunuasl: Tpurnunepunsl, Gochonunuasl, crepouabl. ['uapodunbHO-THIAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB M JUIHUIOB
KaK UCTOYHHUKOB YHEPTHH.

Hyxneunnoseie xucnmorer: JIHK u PHK. Hykmeoruasl — MOHOMEPBI HYKJIEMHOBBIX
kuciotT. Ctpoenne u ¢dynkuuu JHK. Crpoenme um ¢dynkmmm PHK. Buget PHK. AT®:
CTpOoeHHUE U (QYHKIIHH.

[utonorus — Hayka o kierke. Kierounast Teopusi — npuMep B3aUMOIEHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHUS KICTKH.

Knerka kak wnenoctHas xuBas cucrema. OOmue mNpU3HAKK KIETOK: 3aMKHYTas
HapyxHas memOpana, moniekynbl JIHK xak renernueckuit anmapart, cucreMa CUHTe3a Oeska.

Tunel KJIETOK: SyKapuoTHYecKass M MpokapuoTtuyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckoil kieTku. KierouHas creHka Oaktepuil. CTpoeHHE SyKapHUOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA, TIMKOKAINKC, UX (PYHKIUH.
[Inasmatnueckass MemOpana, e€ cBoiicTBa W ¢yHKIuU. [luTomnasma u €€ OpraHoujbI.



OpnomemOpannbie  opradounbl  kjetku: OIIC, ammapat [onbmKu,  JTH30COMBEI.
[lomyaBTOHOMHBIE OpPraHOWBl KJIETKU: MHUTOXOHJpHUH, Iactuabl. IIpoucxoxnaeHue
MUTOXOHApUN W TutacTull. Buael mnactua. HememOpaHHbie opraHouabl KIETKU: PpUOOCOMBI,
KJICTOYHBIM LIEHTP, UEHTPUOJIM, PECHUYKH, XIyTUKH. DYHKIUU OpPraHOMAOB KIIETKHU.
Bxirouenns.

Anpo — perynaropHbeiii 1eHtp kieTku. CTpoeHue sjapa: sgepHas 000i0dKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lneiiaen, P. Bupxos, /Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXHUBOW IPUPOIE»,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuupl n cxemsl: «llepuonnueckast TabiMla XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunrte3 Oenka», «CTpoeHwe MoJeKyabl Oenkay, «CTtpoeHue
¢depmenta», «Hyknennosble kucnotel. JJHK», «Crpoenne monexkynbsr AT®», «Ctpoenue
DYKapUOTHYECKON KIETKN», «CTpoeHHe >KMBOTHOW KIETKW», «CTpOEHHE pPACTUTEIBHOMN
KIIETKN», «CTpOeHuE NMPOKAPUOTHUECKON KIETKN», «CTpoeHHe Aapa KIETKW», «YTIEBOIBDY,
«JInmmaey.

O06opynoBaHKe: CBETOBOM MUKPOCKOTM, 000pYyJAOBaHUE JIJisi MPOBEACHUST HAOIIOICHUMH,
U3MEPEHUN,  DKCIEPUMEHTOB,  MHUKPOIIPENApPAaThl  PACTUTENbHBIX,  JKUBOTHBIX U
OaKTepHabHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKUe padoThI:

JlaboparopHas padota Ne 1. «/3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (PepMEeHTOB (Ha
MpUMEpPE aMUJIa3bl UJIU KaTajasbl)».

JlabopatopHast pabota No 2. «/3ydeHune CTpOCHMsI KIETOK PACTCHHM, KUBOTHBIX U
OakTepuil MO MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpENapaTax U UX ONKUCAaHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJIETKH.

OOMeH BellecTB, WKW MeTaboJu3M. AccUMWIALNMS (IJIACTUUECKUHA OOMEH) U
JUCCUMMUIISIUS (PHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Poub 3aK0HOB COXpaHEHUS BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0o0IM3Ma.

Tuner oOMeHa BemecTB: aBTOTpoHBIN U rerepoTpodHbiii. Pons GpepmMeHToB B 0OMeHe
BEILECTB U MIPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBass M TemMHOBas (a3l (orocuHTe3a. Peaknuu (dorocuHTe3a.
DddekTuBHOCTh (hoTOCHMHTE3a. 3HaueHUE (POTOCHHTE3a I KW3HM Ha 3emuie. BiumsHue
yCIIOBUH cpe/bl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYpPHBIX
pacTeHUN.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe 0akTepun. 3HaU€HUe XEeMOCHUHTEe3a JIJISl )KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B KieTke. PacmienyeHue BEIIECTB, BBIACICHUE U
aKKyMyJIMPOBaHHE OJHEPruM B KJETKE. OTambl JHEPreTUYecKoro oobmeHa. [nukomms.



bpoxenne wu ero Buapl. KuCIOpOOHOE OKHCIEHHWE, WA KJIETOYHOE JIBIXaHHUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakuuu matpuunoro cuntesa. I'enetmdeckass uHpopmamus u JIHK. Peamuzarus
reHeTHYecKor nHpopManmu B kKiieTke. ['eHeTHdeckuii Ko/l M ero cBoicTBa. TpaHCKpHUIIIHS —

matpuuHbelii cuHTe3 PHK. Tpancnaums — OuocunTe3 Oenka. OTambl  TPaHCISIUH.
Koaunposanue amunokuciaot. Pons pubocom B OuocunTese Oemka.
Hexnerounsle ¢Gopmbl xu3Hu — BuUpYChl. Mcrtopus otkpeitust BupycoB (. H.

NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakTtepuodaru.
bonme3nu pacTeHuii, JKMBOTHBIX W YEJOBEKAa, BbI3BIBAEMBIE BHpycaMH. Bupyc
ummyHoneduimra denoseka (BUY) — BozOyautens CIIM/la. O6patHas TpaHCKpHIILINS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHusi BUPYCHBIX 3a00JIeBaHUH.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumups3es.

Tabmuet u  cxembl: «Tunbl nutanus», «Mertabonusm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xmoporiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue
n (QyHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmueckuid Koa», «Bupycsn,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIM]Jla, Oaxrtepuodaray,
«Pennmukanus JTHK.

O6GopynoBanue: Mojaenu-anmivkanuu — «Yasoenue JIHK wu  TpaHckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii MK, WKW KUSHEHHBIM MUK KieTku. MuTepdaza u muto3. Ilpoieccsl,
nportekatonue B uHTepdasze. Perumkarus — peakuust marpuddoro cunre3a JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KApUOTHII. J{UIIIOMHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuabl. [{UTONOTrMYECKHME OCHOBBI PA3MHOXKEHHS U WHIWBUAYAJIBHOTO
Pa3BUTHUS OPraHU3MOB.

Jenenue kietkn — mMuto3. Crtagum mutoza. Ilporecchl, MpoOuCXOAsIIME Ha Pa3HBIX
CTaIUSIX MUTO3a. boIOrudecknui CMbICII MUTO34.

[Iporpammupyemasi TuOeIb KJIETKH — arlonTo3.

@opMbl pa3MHOXEHUSI OpPraHu3MoB: Oecronoe u 1mosoBoe. Buabl Oecrnonoro
Pa3sMHOXEHUA:  JIEJICHUE  HAJBOE,  IOYKOBAHUE  OJHO- WU  MHOTOKJIETOYHBIX,
ciopooOpa3oBaHMe, BEreTaTHBHOE  pa3MHOXKeHUE. VICKycCTBEHHOE — KIIOHHPOBAHHE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu meiiosa. IIporiecchl, npoucxoadinne Ha craausx meiosa. [loBeaeHue
XpoMocoM B meno3e. Kpoccuarosep. bruosornueckuii CMbICH U 3HaYE€HHUE MENO03a.

['ameTtorenes — mporecc 00pa3oBaHUS IOJOBBIX KJIETOK Y JKHUBOTHBIX. [losoBBIC
JKEJe3bl: CEMEHHUKM M sUYHUKH. OOpa3zoBaHUME M Pa3BUTHE IOJIOBBIX KIIETOK — TraMeT
(cmepmaro3ouy, sAWLIEKIETKA) — crepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKIIETOK U ciepmaTo3ou0B. OmnonorBopenue. [Taprenorenes.

NunuBuayanbHOe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TaCTPYJIALIMS,



opranorenes. IloctamOpuoHanpHOE pa3BuTHE. THIBI MOCTIMOPHOHANBHOTO PAa3BUTHS:
npsMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpensl Ha pa3BUTHE OPTaHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 LBETKOBOI'O PACTEHUA: CTPOEHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

JleMoHCTpanum:

Tabnuupl u cxembl: «DOpPMbI PAa3MHOXKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
y ILBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3sMHOXKEHUE paCTEHUi», «JleleHue KIeTKu
O0akTepuit», «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMbBDY, «KJIETOUHBIN UK,
«Permmmukamusa IHK», «Mutos», «Menos», «lIpsamoe u Henpsimoe pa3Butue», «l'amerorenes
Yy MJIEKOIIUTAIOIINX U YEJIOBEKa», « OCHOBHBIE CTaIUN OHTOTECHE3A».

O6opynoBanue: MUKPOCKOII, MUKpoIipenaparbl «CrnepMaTo30U Ikl MIICKOIIUTAIOIIETOY,
«SlinekneTka Miekonuraromero», «KapruoknHes B KJIETKaxX KOpEIIKa JyKa», MarHUTHas
MoJenb-antukamnus «Jlenenue kierkuny, moaens JJHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

JlaboparopHas pabota Ne 3. «HabmoneHue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

JlabopatopHasi pabora No 4. «M3ydyeHue CTpOEHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKponpenapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropust pasButusi reHeTtuku. Posb nuTosiorud u
SMOpPHOJIOTUN B CTAaHOBJICHHHM TEHETHKH. BKiIaa pocCHUCKMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MEeTOAbl TEHETUKH (TUOPUIIONOTHYECKUN, IUTOTeHETUYECKUM,
MOJIEKYJIIpHO-TeHEeTHYeCKUil).  OCHOBHbIE  TE€HETHMYeCKHMe TOHATHS. | 'eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEIIMBAHUN.

3aKOHOMEpPHOCTM  HAcJIe0BaHUs MPU3HAKOB, YyCTaHOBIEeHHble [. MeHnaenem.
MoHoruOpuHOoe CKpenMBaHue. 3aKOH €auHO0-00pa3usi THOPHIOB IEPBOTO ITOKOJICHHMS.
[IpaBuio AOMUHUpPOBaHWA. 3aKOH pPACUICIUIEHUS NPU3HAKOB. | MMoOTEe3a YHMCTOTHI TaMET.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JHurnOpuaHoe CcKpellMBaHWe. 3aKOH HE3aBUCHMOIO HAcJeOBAaHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp3oBaHre aHATU3UPYIOIIETO CKPEITUBAHUS JIJIS1 ONIPECIICHHS] TEHOTHUIIA OCOOH.

CuerieHHOoe HacienoBaHue mpu3HakoB. Pabora T. Moprana no CUEMJIEHHOMY
HAacJIEJOBAaHNIO TeHOB. HapyllieHue cuerieHnsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTHU. | eHeTUYECKuE KapThl.

I'enetuka mnona. XpOMOCOMHOE OIpeJefieHue Toya. AyTOCOMBbI U MOJIOBBIE
XpOMOCOMBI. ['oMorameTrnsle M reTeporaMeTHble OpraHu3msl. HacinemoBanue Npu3HAKOB,
CUEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIIEICTBEHHAs M HacleAcTBeHHas. Poib
Cpeasl B  HEHACJIEICTBEHHOM HM3MEHUYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAIMOHHON
W3MEHUYMBOCTH. BapranmoHHbIA psl M BapuaumMoHHAs KpuBasd. Hopma peakuuu npusHaka.



KonuuecTBeHHbIE M KAuyeCTBEHHbIE NPU3HAKU UM MX HopMma peakiuu. CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

HacneactBennasi, WM TEHOTUIMYECKas,  M3MEHYUMBOCTh.  KoMOuHaTuBHas
U3MEHUYMBOCTh. Meio3 M MOJOBOW MpollecC — OCHOBa KOMOWHATUBHOW H3MEHUYMBOCTH.
MyTtanonHas HW3MEHYMBOCTh. Kiaccudukarmuss MyTaluidi: TEHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MpUYUHBI MyTanuid. MyTareHabie (akTopbl. 3aKOH TOMOJOTHISCKUAX
PAIOB B HacJeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapumotun yenoBexka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
IrE€HEAJIOTUYECKUW, OJU3HEIOBbINA, HHUTOT€HETUYECKUN, OUOXMMUYECKUN, MOJEKYJSIPHO-
reHetnuueckui. CoBpeMEHHOE OMpEe/IeNICHHEe TeHOTUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uuciie ¢ nomolbio [11[P-ananu3a. Hacnencreenusie 3a00sieBaHms
YeJioBeKa: TeHHble O00JIe3HH, OOJE3HM C HACIEACTBEHHON MPEeapacioioKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaThueckue W reHepatuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00Opasza JKU3HU, AUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHHS
reHeTUYeCcKuX  Oone3Heil.  MeauKo-TeHEeTUYeCKOE€  KOHCYJbTHUPOBaHUE.  3HAUYCHUE
MEJUIIMHCKOW TEeHETUKH B TNPENOTBpAIlCHUH U JICYCHUH TEeHETHYEeCKUX 3a00JIeBaHUMN
YeJI0BEKA.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuios.

Tabmuubr u cxeMbl: «MOHOTHUOPUIHOE CKpPENIMBAHUE W €ro IUTOTCHETUYecKas
OCHOBa», «3aKOH PACIICIUICHUSI U €r0 IUTOIN€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI TAMETY,
«JluruOpuaHoe ckpemmBanuey, «l{utomoruueckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meno3», «B3auMOIEHCTBUE aJUIENIBHBIX TE€HOBY», «l'e€HeTHdeckne KapThl PaCTCHUH,
KUBOTHBIX U YeJIOBEKa», «['eHeTnkKa nona», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIETNIEHHOTO
c mnonom», «Kapuorunbsl yenmoBeka W KUBOTHBIX», «Bumgsl U3MEHUMBOCTHY,
«MoaudukanmonHas u3MeHYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeruka rpynn
KpoBU», «MyTanimoHHasi ”3BMEHYHUBOCTH.

O6GopynoBanue: Mojenu-anIIuKanuu «MoHoruOpuIHOe cKkpenuBanuey, «HemonHoe
JTOMHHHUpPOBaHUEY, «JluruOpuaHoe ckpemmBanuey, «llepekpéct XpoMocoM», MHUKPOCKOI U
Mukpornpenapar «Jlpozodunay (Hopma, MyTaruu (GOpMBI KPBUIBEB M OKPACKH Tela),
repOapuii «I'opox MoceBHO.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «U3yuenue pe3ynbTaTtoB MOHOTHOPUIHOTO M
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
OCTPOCHHUE BAPUALIMOHHOIO PsIa U BApUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AHamu3 MyTaluid y Apo30ouiibl HAa TOTOBBIX
MHUKponpenapaTax.

[Tpaktuueckas pabota Ne 2. «CocTaBieHre U aHAIHA3 POJOCIOBHBIX YEIOBEKAY).

Tema 7. Cesiexuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W mpolecc. 3apoKICHUE CEeJICKIUUA U JoMecTuKanus. Ydyenue H.
WM. BaBuiioBa 0 eHTpax MPOUCXOXKIECHUS U MHOT00Opa3us KylIbTYpHBIX pacTeHui. LleHTpbl
IPOUCXOKIAEHHUS IOMAIIHUX KUBOTHBIX. COPT, mopoAa, IITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMU. MacCoBBI M MHIUBUYAIbHBIA OTOOPHI B CENEKIIUU
pacTeHud M KUBOTHBIX. OneHka »Kcrepbepa. bBIIM3KOPOJACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuaus. CKpelMBaHWE YUCTBHIX JHUHUW. ['ereposuc, wuiam rubpugHas
cuna. HepoactBenHoe ckpenuBanue — ayTOpuauur. OtpanéHHas ruOpuau3anus u e
ycnexu. VICKyCCTBEHHBI MyTareHe3 W IMOJYYEHHUE MOJUAILUIOUAO0B. [{OCTHXKEHUS CENEKIHU
PACTEHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoIOTHsST Kak OTpaciib MPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl CO3JaHHS
pexoMmOuHanTHOM /JIHK u Tpancrennsix opranusmoB. Knerounas unxeHepus. Kierounsie
KYJIbTYpBI. MUKpOKIIOHaJIBHOE pa3MHOXEHUE pacTeHui. Kitonuposanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U ITHYECKUE
npobaembl. 'MO — reneTnueckn MOAUPUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBaHoB.

TaOmumpl u cxembl: KapTa «L{eHTpbl TPOUCXOXKIEHUS U MHOTO00pa3usl KyJbTYpPHBIX
pactenuii», «llopoxbl JOOMamHMX JKUBOTHBIX», «CopTa KyJIBTYpHBIX PAaCTCHHID,
«Otnanénnas rubpuauzanus», «Padotel akanemuka M. ®@. UpanoBay, «llomurmionausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Knerounsie KYJIBTYPBI 17} KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IIEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MYJISKU TUIOAOB U KOPHEIJIONOB JAUKHX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxckypeust «OCHOBHBIE METOJIbI M TIOCTHXKECHHS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIINIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YYaCTOK, B TEININYHOE
XO03sI1CTBO, JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIOHHAA OMOJIOTHS.

[Ipennockuiku BOZHUKHOBEHHS DBOJIFOIIMOHHON TEOpPHU. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B Omosoruu. BiusiHue 3BOMIOIMOHHON TEOPHH HA PAa3BUTHE OUOJIOTHH U IPYTUX HAYK.

CBuaeTenabcTBa HBOJIONUH. [lalCeOHTOJIOTHUECKHE: IIOCIEA0BATEIbHOCTD MOSBIICHHUSI
BUJIOB B MaJICOHTOJOTUYECKON JIETONUCH, TMepexoaHbie ¢opmbl. buoreorpaduyeckue:
CXOJICTBO M paznuuue ¢ayH u (Jop MAaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTUYECKHE: CXOJICTBA U PA3IMUUs SMOPUOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIIOTMYHbIC, PYJUMEHTAPHbIC OpraHbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOACTBO MEXAHW3MOB HACIEICTBEHHOCTH M
OCHOBHBIX META00JMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomoronHas teopus Y. Jlapsuna. Ilpeanochulki BO3HUKHOBEHHUS JIapBUHHU3MA.
JIBWKymye CJIbl HBONIONUK BUAOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXEHUE TMIPU



OTPAaHUYEHHOCTH PECYpCOB, HEOMpeAes€HHAs M3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretuueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBoironus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLIUAH.

JBrxymue cuibl ((hakTopbl) 3BOIIOLMU BUJIOB B MPUPOAE. MyTallMOHHBINA MPOLIECC U
KOMOHMHATHBHAs W3MEHYMBOCTh. llomynsunoHHble BOJHBI M Apeid reHoB. W3omsuus u
MUTpaLys.

EctecTBeHHbIN 0TOOp — HampaBisomui Gaktop 3Bostonuu. DopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KakK  pe3ynbTaT  3Bomouuu.  [Ipumepsl
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun u BunooGpasoBanue. Kputepuu Buaa. OcHOBHbIE (OpPMBI BHI00Opa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

Maxkpoaotorusa. opMbl 3BoTIONMY: (PrIIeTHYECKas], TUBEPTCHTHAsI, KOHBEPIreHTHAsI,
napauienbHas. HeoOpaTuMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT  HeCHeUaIM3UpPOBaHHBIX  mnpeakoB.  [Iporpeccupyromas
crnenuanu3anys. AJanTUBHAs paguarus.

JlemoHcTpanuu:

IToptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabmumpsrt u cxembl: «Pa3BuTHe oOpraHMyeckoro Mupa Ha 3emie», «3apOoAblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «PDopMbl OOpHObI 3a CYILIECTBOBAHUEY,
«EctectBeHHbINl 0TOOP», «MHOrooOpasue copToB pacTeHui», «MHoOroobpasue mnopoa
KUBOTHBIX»,  «llonmymsituuy,  «MyTallMOHHAasT ~ U3MEHUYUBOCTB»,  «ApoMOp(o3bD»,
«anoamanranumy, «O01as nerenepauus», «JIBuxkymme cuibl sBosonuny, «Kapra-cxema
MmapripyTa nyremectBus Y. Jlapsunay, «bopb0a 3a cymiectBoBanue», «lIpucnocobieHHOCTh
opranusmoBy, «I'eorpaduueckoe Bu1ooOpazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKLHS HACEKOMBIX C Pa3jIMYHbIMU THIAMU OKpAacKu, HA0Op
IJIOJIOB U CceMsiH, KoJuleKuus «IIpuMepbl 3allMTHBIX MOPUCTIOCOOJEHUNH Y >KUBOTHBIXY,
Mozellb «OCHOBHBIE HalpaBJICHUsS IBOJIOIUNY, 00bEMHAs Mojaellb «CTpoeHUE TOJIOBHOTO
MO3ra O3BOHOYHBIX).

buoreorpaguyeckass kapta Mupa, KoJuleKius «@DOpMbl COXPaHHOCTH HCKOMAEMbIX
’KUBOTHBIX W pacTeHuil», Mozenb ammiukanus <«llepekpéct XpomMocom», BIIaKHbBIE
npenapartbl «Pa3Butue Hacekomoroy», «Pa3zBurue asrymkmn», Mukponpenapat «Ipozodunar»
(HOpMa, MyTanuu GOPMBI KPBIITLEB U OKPACKU TETIA).

JlabopaTtopHble M mpakTHYecKHe padoThI:

JIabopartophas padora Ne 1. «CpaBHeHuUE BUAOB IO MOPPOJIOTHIECKOMY KPUTEPHUIO».

Jlabopatopnass pabora Ne 2. «OmnucaHue MNPUCIIOCOOJEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE )KU3HHM Ha 3emure.

JloHay4yHble TNPEACTABICHUS O 3apOXACHUM JKW3HU. HayuyHble rumortessl
BO3HUKHOBEHUSI KM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMUsA. XHUMHUYECKas SBOJIOLIMSL.



AOVOTeHHBI CHHTE3 OPTraHWYECKHX BEIIECTB W3 HEOPTaHWYECKUX. DKCIEPUMEHTAIBHOE
MOATBEP)KIEHNE XUMHYECKOW 3Boonnu. HaganmpHbie 3Tambl OHMOJIOTHYECKOW SBOIOIUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
OpOTOKJIETKU. [lepBble KIIETKHM M MX 3BOJOIUA. POPMUPOBAHUE OCHOBHBIX T'PYIN JKUBBIX
OpPTaHNU3MOB.

Pa3Butne xu3Hum Ha 3emiie 1o 3paMm u nepuogam. Karapxed. Apxelckas u
nmpoTepo3oiickas Ipbl. Ilameo3olickas 3pa W e€ Mmepuoabl: KeMOPUUCKUN, OPJIOBHUKCKHM,
CWIYPUMCKHUI, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30Kckas 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaleOreHOBbIN, HEOT€HOBBINM, AHTPOIIOTE€HOBBIN.

XapakTepuCTUKa KJIMMAaTa U Fe0JOTHYECKUX MponeccoB. OCHOBHBIE ATAMbl YBOIIOLUN
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil U >XKUBOTHBIX. [losiBneHue,
pPacUBET ¥ BBIMUPAHUE IPYIIN )KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro MwHpa Kak  oOTpaxeHue dBomound. OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIbI OPTaHU3MOB.

OBoyronys  4yejnoBeKa. AHTpPOIOJOTHMs Kak HaykKa. Pa3BuTue mpencTaBieHH O
MIPOUCXOKJICHUHN YeNoBeKa. MeToabl u3ydyeHusi aHTpororeHe3a. CXOJcTBa W pa3ivyMs
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETOBEKA.

JIBwxyime cuibl (dakTopbl) aHTporioreHe3a. HaciencTBeHHas W3MEHYHMBOCTh U
ecTeCTBeHHBbI 0TOOp. OOIecCTBEHHbI 00pa3 JKWU3HU, W3TOTOBIICHHE OpyAud Tpyaa,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaIMM ¥ BETBU ABOJIOLIMH YEJIOBEKA: aBCTPAJIONUTEKU, UenoBEK yMelbIi,
Yenosek mnpsamoxomdmmi, YenoBek HeaHIepTaibCkui, YenmoBexk pasymubld. Haxonku
HMCKOTIa€MbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, O00JIaCTh pacCHpOCTpaHEHUs, O0O0bEM
rOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIITNE PAChl: €BPOINECOUIHAS (€Bpa3HIiCKasi), HETPO-
aBcTpajioujHas (dPKBAaTOpUalibHAs), MOHTOJIOMAHAS (a3MaTcKo-aMepukaHckas). UYepTobl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENEH YEIOBEUECKHMX pac K YCJIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoreueckux pac. Kpurnka pacusma.

JdeMoHcTpaUu:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabmuel u cxeMmbl: «BosuuknoBenune CojHeyHOM  cHCTeMbl», «Pa3BuTuhe
OpraHUYEeCcKOro Mupa», «PacturenbHas kieTka», « KuBoTHas kinetka», «lIpokapuornueckas
KJIeTKa», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOGHHS  4YEJIOBEKa W  YEJIIOBEKOOOpa3HBIX  00e3bsin»,  «OCHOBHBIE  MecTa
MAJICOHTOJIOTUYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEJOBEKa», «/IpEeBHEUIINE JTFOONY,
«/lpeBHue moan», «IlepBpie COBpeMEHHBIE MH0aN», «HenoBedeckue pacs.

Oo6opynosanue: Myispku  «IIpoucxoxknenue uenoBeka» (OHOCTBI aBCTpaONUTEKA,
NUTEKAHTPONa, HeaHAepTablla, KPOMAHbOHIIA), CIIETIKM WM HW300paKE€HUS KaMEHHBIX
Opyuii MEPBOOBITHOTO YEJIOBEKA (KaMHU-YOIIMEPHI, pyOurna, cKkpebiia),
TC€OXPOHOJIOTHYECKasT Ta0nuia, KoJueKus: «DopMbl COXPaHHOCTH MCKOITAEMbBIX KHBOTHBIX
Y PACTECHUI.



JlabopaTtopHble M mpakTHYecKHe PadoThbI:

[Tpaktruueckas padorta Ne 1. «M3yueHne HCKOTIAEMBIX OCTATKOB PACTEHUN U KMBOTHBIX
B KOJUICKLIUSAX).

DKcKypcusi «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-Hay4YHbIH
WJIM KpaeBeqUECKUN My3€el).

Tema 3. Opranusmsl H OKpYysKaloLas cpeaa.

OKoJIOTHsI Kak Hayka. 3agayd M pasleibl dKOJOTruu. MeToabl 3KOJIOIMYECKUX
UCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUS  OpPraHM3MOB:  BOJIHAs, HA3€MHO-BO3AYyIIHas, I[OYBEHHas,
BHYTPUOPraHU3MEHHAs.

Oxonorunyeckue gakropel. Knaccudukanus sxosiorudeckux (HakTopoB: aOMOTHUECKHUE,
OMOTHYECKHE U aHTpONOreHHbIE. JleficTBHE 3KOI0rnYecKuX (PakTOpOB HA OPTaHU3MBI.

AbGunotuyeckue (QaxkTophl: CBET, TEMIeEpaTypa, BIAXHOCTb. DOTONEPUOIN3M.
[IpucnocoOnenusi OpraHu3MoOB K JEHUCTBHUIO aOMOTHYECKUX (akTopoB. buosornueckue
PUTMBI.

buotnueckue (¢daktopel. Bumbpl OHOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEUTpalu3M. 3HAUECHUE
OMOTUYECKHX B3aUMOACHCTBUN Uil CYUIECTBOBAHUS OPraHM3MOB B  MPUPOIHBIX
COo00IIeECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU Monysiuud. OCHOBHBIE MOKAa3aTeau IMOMYJISLAN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUrpanus. /[uHampka
YUCJICHHOCTH NOMYJISILUU U €€ PEryJIsaiusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumsrt u  cxembl: kapra «[Ipuponnsie 30HBI 3emun», «Cpeabl oOUTaHUsA
opraHuszMoBy», «@Doronepuoausm», «llonmymannm», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH
NONyJsIUUU UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PadOTHI:

Jlaboparopnas pabora Ne 3. «Mopdomornueckrne oCOOCHHOCTH PACTEHUM W3 pa3HBIX
MECT OOUTAHUSD.

JIabopartopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «[logcdér MIOTHOCTM MOMYJSIUN pa3HBIX BHUIOB

paCTEHUI.
Tema 4. CooO1mecTBa 1 IKOJIOrHYECKHE CUCTEMBI.
CooOmiectBO  opranu3mMoB — OuoneHo3. CTpykTypbl OuOlLIeHO3a:  BHAOBAfd,

POCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.
Okojorudeckue cucreMsl (3xocucremsl). ITonstre 06 skocucreMe U OMOTEOlEHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BelecTB U MOTOK HEPTrHUHM B 3KOcuUcTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBsie nenu u cetd. OCHOBHBIE TOKa3aTeNM SKOCHUCTEMBI: Ouomacca,



MPOAYKIUA. DKOJIOTUYECKUE MUPAMUJIbI: TPOAYKIIUU, YUCICHHOCTH, OuoMacchl. CBoMCTBa
AKOCHUCTEM: YCTOMYMBOCTh, CAMOPETyYJIsiliusl, pa3Butre. CyKiieccusl.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI O3EP M pEK. ODKOCHCTEMA XBOWHOTO WU
IMPOKOJIMCTBEHHOIO JIECA.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bronornieckoe u
X035THCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopaznooOpazue  kak  Qakrtop  ycroWumBocThd  3KocucteM.  CoxpaHeHHe
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

VYyenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouochepsi.
’Kupoe BemectBo u ero ¢pyHkimu. OcoOeHHOCTH Onocdepbl Kak rio0albHON 3KOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoTh!l BeliecTB U OMOT€OXMMHYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHaBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeyectBO B Ouochepe 3emiu. AHTpPONOTeHHbIE H3MEHEHUSI B Ouocdepe.
['moGanpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymiecTBoBaHue Npupoabl U uenoBeuecTBa. CoxpaHeHue OUOpa3zHOOOpasusi Kak
OCHOBa ycToilunBoctu Ouocheprl. OCHOBA pallMOHAIBHOTO YIIPABICHUS MPUPOIHBIMU
pecypcaMu U WX UCHob30BaHue. JocTkeHrst OMOIOTHUU U OXpaHa MPUPO/IBI.

JlemoHcTpanuu:

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

Tabmuubr u cxembl: «llumieBsie 1enn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmectBay, «llenu nmutanusy», «konorudeckas nupamuaa», «buocdepa u
YeJlIoBeK», «IKOCHCTEMA IIMPOKOJHUCTBEHHOIO Jeca», «IKOCUCTeMa XBOWHOIO Jiecay,
«broneno3 Bopoéma», «ArpoueHo3», «llpumepHble AHTPOINOrEHHBIE BO3JECUCTBUS Ha
npupoay», «BaxxHelne UCTOUYHUKH 3arpsi3HEHUST BO3/lyXa U TPYHTOBBIX Bom», «IlouBa —
BaKHEHWINAsE cocTaBisitonmas Ouocdepb», «DakTopbl Aerpaganuu mouB», «llapHUKOBBIN
abdexT», «DakTopbl PpaTUOAKTUBHOTO 3arpsisHeHHs Ouochepr», «OOmas CTpykrypa
ouocheprl», «PacnpoctpaneHue xu3HuU B Ouochepe», «O30HOBBIA 3KkpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoAe».

O6opynoBaHue: MOJIENIb-alIIINKANA «Tunmuasie OMOIICHO3EIY, repOapuii
«PacturenbHple  cooOmiecTBa», Kojuieknuu «buomenos», «BpeauTenn  BakHEHITHX
CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIKIIMA PACTEHUHW W IKUBOTHBIX,
MpUHAJICKAIME K pPa3HbIM JKOJOTMYECKHMM TpyIIaM OJHOro Bujaa, KpacHas kHura
Poccuiickoit @enepanyu, n300pakeHust OXpaHsIeMbIX BUJIOB PACTCHHUM U )KUBOTHBIX.

I[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOT' HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUMA

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
oOyJaronmuMucs  OporpaMMm  cpemHero  obmero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI



B cTpykType NTUYHOCTHBIX pE3yJbTAaTOB OCBOCHMS MpeameTa «buosorus» BbIAEIEHBI
CICAYIOIIME COCTABJSIONIME: OCO3HAHHUE OOYYaIOIIUMHUCSI POCCUHUCKON Tpa)kJaHCKOM
UJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIPE/ICTICHHUIO,
HaJU4Me MOTHBAIMK K OOYYCHHIO OHMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXKJICHUH JUYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIULIMMA
pa3BUTHUS  OWOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M  CIOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJCTBOBAaTbCSI B CBOEM JEATEIBHOCTA II€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH,
MPUCYIIIAMHA ~ CHCTEME  OHMOJIOTMYECKOTO0  00pa3oBaHUs, HAIMYHUE  DKOJOTHICCKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh ICJIA U CTPOUTD KU3HCHHBIC TTAHBI.

JIMYHOCTHBIE pPE3yJIbTAaThl OCBOEHUS MpeaMeTa «BbUoJorus» NOCTUTaloTCs B €MHCTBE
y4eOHOM ¥ BOCIIUTATEIIbHOM JICSITEIBHOCTH B COOTBETCTBUM C  TPAJAMIIMOHHBIMHU
POCCUHUCKUMU  COLIMOKYJIbTYPHBIMHU,  HCTOPUUYECKUMH U  JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, TIPUHSATHIMU B 00IIECTBE MPaBUJIaMU U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT
mpoIeccaM CaMOIO3HaHUs, CaMOBOCIHMTAHUSI M CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3UIIUM JIMYHOCTH, NMAaTPUOTU3MA, YBAKEHHS K 3aKOHY M MPABOMOPAIAKY, YEIOBEKY TpyJa U
CTapIieMy ITOKOJICHHIO, B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIICHHS K KYJIbBTYPHOMY
HACJICIWIO ¥ TPaAULMAM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickon Penepanuun, npupoae u
OKpYXarouien cpee.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOro mnpeaMera «buomorus» IOKHBI
OTpPaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPECHHEW TIO3ULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTAlMH, MO3UTHUBHBIX
BHYTPEHHHMX YOEXIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[€HHOCTSIM POCCUUCKOTO
00111eCTBa, PAaCIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOLIECCE PeaTU3alUU
OCHOBHBIX HallPaBJICHUH BOCIUTATEIILHOMN AEATEIHLHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAXAAHCKOW TO3UIMU OOY4YaroOlIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEW, yBaKCHUE 3aKOHA WU
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TIPU CO3JaHUHM YYCOHBIX
MIPOEKTOB, PEIICHWH YYEOHBIX U IO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUH OHOJOTHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TO3WIIMIO 1O OTHOIICHUIO K SIBIICHUSM
COBPEMCHHOM KHU3HU U OOBSICHATH e€;

YyMEHHUE YYUThIBAaTh B CBOMX JEHCTBHUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJIEM C pasHbIMU YOCKIACHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAIBLHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IMPOLECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENbHBIX U HCCIEN0BATENbCKUX 3aJlad, YBaXKUTEJIbHOTO OTHOILICHHS K MHEHUIO
OTIIIOHEHTOB MIPU 00CYXKJEHUU CTIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JI€SITETbHOCTH;



2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW  HWIACHTUYHOCTH, TATPUOTHU3MA,
YBOKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH rnepes PoauHoN, rop1ocTH 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM SI3BbIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO
Hapojaa Poccuu;

IIECHHOCTHOE OTHONIIEHHWE K NPUPOJHOMY HACICAUI0O U MMAMSATHUKAM MPUPOJbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/E;

CITIOCOOHOCTh OIICHMBATh BKJIAaJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TIOHUMAHMS 3HA4YCHUS OWOJIOTMH B TO3HAHMHM 3aKOHOB IPUPOJBI, B >KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA;

uaerHas  yOeKIEHHOCTb, TOTOBHOCTh K CHyKeHHI0O U 3amute (OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U 1IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS ILIEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUU C TPagULIHASIMU
HapooB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKITIOUAsi ACTECTUKY ObITa, HAYYHOT'O M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHHUE MPOSBIATH
Ka4yecTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTAHUAA, (OPMHPOBAHMS KYJbBTYPbI 30POBbS M
IMOIMOHAJILHOTO 0JIaronoJyumsi:

MOHMMAaHUE W pealu3alus 3J0pOBOro W Oe3omacHoro obpasza KU3HHM (370pOBOE
MMUTaHUE, COOJIIOICHUE TUTHECHNICCKHUX MTPABHII K HOPM, COaJaHCUPOBAHHBIA PEKHUM 3aHATUI
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEPEeKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MMOHMMAaHUE IIEHHOCTH TPaBUJl WHIWBHUAYAJbHOTO U KOJJIEKTUBHOIO 0€301MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HAHHWE TOCIEJCTBUN W HETPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AJIKOTOJIA,
HapKOTUKOB, KYpEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIO0HE;

FOTOBHOCTh K AaKTUBHOW  JICSATEJIBHOCTH  TEXHOJOTMYECKOWM W COLMAIIbHOM
HaIPaBJICHHOCTH, CTOCOOHOCTh MHUITUUPOBATh, INTAHUPOBATH M CAMOCTOSITEILHO BBITTOTHATh
TaKYyIO €S TEIbHOCTB;



MHTEPEC K Pa3NUYHbIM cpepaM mpodeccruoHalIbHOM AeSITETbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIA BBHIOOp Oymymiei mpodeccuu U pPean30BBIBATH COOCTBEHHBIC KU3HCHHBIE
TUTaHbL;

TOTOBHOCTH U CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HH,

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIICHHE K NPUPOJE KaK HMCTOYHHMKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKON KYJIbTYpbl: MPUOOPETEHUE OIbITa TIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUI JIJIs1 OKPYKAIOIIEH CPEIbL;

OCO3HaHME riI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIEM U ITyTeH X PEIICHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh IMPUOOpETaeMble MpPU HU3YYEHUU OHOJIOTMM 3HAaHUS U
YMEHUSl TIPU PEIICHUU MPOOJIEM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOIONOIE30BAHIUEM
(cobnroneHue npaBuil NOBEAEHUS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOCPeEphI);

aKTUBHOE HEMpPUATHE NEHCTBUI, MPUHOCSIIINUX BPEJ OKPYXKAIOMIeH MPUPOIHON cpee,
yMEHUE MIPOTHO3UPOBATH HEeOJIaronpusTHbIE HKOJIOTUYECKUE HOCIIEICTBHUS
MpPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAIATh UX;

HaJM4KMe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpbl, OIbITa
AESTEIbHOCTH JKOJOTHYECKOW HAINpaBICHHOCTH, YMEHHUs PYKOBOJCTBOBAThCSI HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIbHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOMN JCSATEIBHOCTH YKOJIOTHIECKON HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKHM U OOIINECTBEHHOW MPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOTe KYIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE  SI3BIKOBOM W YMTATENbCKOW  KYJIBTYphl KakK  CpeJCTBa
B3aUMOJICHCTBHS MEXTY JTFOABMHU U TIO3HAHUS MUPA,;

MOHUMaHue crnerupuKkr OMOJIOTUM KaK HAayKd, OCO3HAHUS €€ poiu B (HOPMUPOBAHUU
pPalMOHAJIBHOIO HAY4YHOrO MBIIUICHHS, CO3JIaHUM LEJOCTHOrO TMpEeACTaBiIeHUS 00
OKPYXAIOIleM MHpE KakK O €IWHCTBE NPHUPOJABI, YEIOBEKa W OOIIECTBA, B IO3HAHHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHUH MPoOIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM IS  COBPEMEHHOM  IMBUJIM3ALIMHU:
oOecrieueHruss HOBOTO ypPOBHS  PasBUTHS  MEIUWIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHS UYEIOBEYECTBA,
MOMCKA ITyTEH BBIX0J1a U3 TJIOOATBHBIX IKOJIOTHYECKUX TPOOIeM B 00ecIieueHus mepexoa K
YCTOWYMBOMY pa3BUTHIO, DPAIMOHAIBHOMY HCIOJB30BAHUIO TPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHNIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OMOJOTMYECKUX 3HAHUM B 1EJAX [OBBIIICHHUS
oOmmel  KyJmbTypbl, ©CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTAaBHOW  4YacTH
(GYHKIIMOHATBHON IPaMOTHOCTH 00yyaronuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;



MMOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJIh3YEMbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIy9aeMble 3HAHWS IS aHaIW3a W OOBSICHCHUS SIBICHHU
OKPY’KaloIlero MUpa M IMPOUCXOASINNX B HEM HM3MEHEHHH, YMEHHE JejaTh 000CHOBAHHBIC
3aKJIIOUYCHUS HAa OCHOBE HAy4YHBIX ()AaKTOB W HMCIOIIMXCSA MAHHBIX C LEIbI0 IOJyYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBLHO HCIOJIb30BaTh OMOJIOTHYCCKHE 3HAHHS IS PCIICHHS
Ipo0JIeM B PEaIbHBIX JKU3HCHHBIX CUTYAIIHSX;

OCO3HaHHE IEHHOCTH HAyYHOH IeATEeIbHOCTH, TOTOBHOCTh OCYIICCTBIIATH MPOCKTHYIO
U MCCIICA0BATEIbCKYIO IEITEeIbHOCTh HHANBUIYAILHO M B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHOJIOTHHM B COOTBETCTBUH C J>KU3HCHHBIMHU
MOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS YU4eOHOTO TIpeaMeTa « bHosiorwsy BKIIOYAIOT:
3HaUYUMbIE 11 (POPMHUPOBAHUS MHPOBO33PCHHSI OOYJAIONTUXCS MEXKIUCITUTUTHHAPHBIC
(MexxTpeMeTHbIC) OOIEHAYYHbBIE TTOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CrieluPUKy METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, SBIEHUE, TMPOIEeCC, CUCTEeMa, Hay4dHbIM (aKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEAOBaHNE, HAOTIOIeHNEe, U3MEPEHNE, DKCIICPUMEHT U
IpYyTUX), YyHUBEPCAIbHBIE ydYeOHbIC MEUCTBUS (TIO03HABATEIbHBIC, KOMMYHHKATHBHEIE,
peryisTuBHbIe), oOecreunBamomnme GopMupoBanue (YHKIUOHATHLHOM TPAMOTHOCTH U
COIMAIbHONW KOMIIETEHIIMU OOYYalOIIUXCsl, CIOCOOHOCTh OOYYarOIIMXCS HCIOJIb30BATh
OCBOCHHBIC MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAIbHBIC yUeOHBIC
NENCTBUSA B IIO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIC Pe3yabTaThl OCBOSHUS MPOTPAMMBI CPEIHETO O0Iero oOpa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBJajieHUe YHHBEPCAJbLHbIMH Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSATEIIbHO (POPMYJIMPOBaTh W aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh TPU OCBOCHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINUIICHUS (aHan3a,
CUHTE3a, CpaBHEHHUS, KIacCH(pUKAIMHU, OOOOIIEHUS), PACKPbIBATh CMBICT OMOIOTHYECKUX
MOHATUH (BBIACIATh HMX XapaKTEPHBbIC IPU3HAKH, YCTAHABIIMBATh CBS3UM C JAPYTHMH
MOHSATUSIMHU );

OTpEeNeNsITh LETu NeATeTLHOCTH, 33JaBas MapamMeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHTH Pe3yJbTaThl IEITEILHOCTH C MIOCTABIICHHBIMU TIEIISIMU;

WCIIOJIH30BaTh OMOJIOTMUECKUE TOHSTHS IS OOBSICHEHUS (PAKTOB U SIBJICHHUM >KHBOU
IPUPOBL;



CTPOUTH JIOTUYECKHE PpaCCYX JeHUsS (MHIYKTUBHBIC, JCAYKTUBHbIC, IO AaHAJOTHUH),
BBIABJISIT  3aKOHOMEPHOCTH M NPOTUBOPEUUST B pPACCMATPUBAEMBIX  SIBIICHUSIX,
(hOopMyIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEIBHBIE CPEACTBA AJISI MIPEACTABICHUS CYIIECTBEHHBIX CBS3EH
M OTHOIICHWHA B HM3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUUNA Pa3HOTO
pOJia, BBISIBJIEHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ YY4E€TOM aHaldu3a HUMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JECSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM,
OIICHUBATh PUCKHU MOCIEIACTBUM 1€ TENHHOCTH;

KOOPAUHUPOBATh M BBINOIHATH PabOTy B YCIOBHSX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HABBIKAMU  Y4EOHO-UCCIEAOBATEILCKOM U MPOEKTHOM JeATEeNbHOCTH,
HaBBIKAMU pa3pelieHus MpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHUS NPaKTHUYECKUX 3a]ay, MPUMEHEHUIO pa3IN4HbIX METO/OB
MMO3HAHUS;

WCIIOJB30BaTh PA3IUYHbIC BUABI ACATEIBHOCTHA MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0
HMHTEpIIpeTalny, TpeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYaAlLIUsIX, B TOM YK CJIE MPU
CO37IaHUU YYEOHBIX U COIIMAIIbHBIX MPOECKTOB;

dbopMHUpOBaTh HAYYHBIM THUIN MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON AESITEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBIABJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3aJady, BBIJBUTATh
TUINIOTE3Y €€ pEelIeHUs, HaXOAUThb apryMEHThI IJIs JOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh TMOJYYEHHBbIC B XOJI€ PEIICHHUS 3aJa4yd pPe3yJbTaThl, KPUTUUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IIeJICHATIPABICHHBINA MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JICUCTBUS B
poheCCUOHATIBHYIO CPENy;

yMeTh TIEPEHOCUTh 3HAHUS B TIO3HABATEJbHYIO W TMPAKTHYECKYI0 00JIacTH
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTaTh HOBBIE WJIEH, Mpeiararb OpPUTHMHAJIbHBIE MOAXOJbl U PEIICHUS, CTaBUTH
npo0JIeMbl U 33/1a4H, I0MYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHUPOBATKLCS B PA3TMYHBIX UCTOYHUKAX HH(POPMAIUU (TEKCTE y4eOHOTO MOCOOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX ©  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHanu3upoBaTh WHPOPMALMIO PA3THYHBIX



BUIOB # (GOpPM TPENCTABICHUSA, KPUTHYECKH OIEHWBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEYNBOCTH;

(dbopMyIUpOBaTh 3aMpOChl U MPUMEHSTH Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpE
Oounonoruyeckoi nHGopMaIu, HEOOXOIUMOM JIJIsl BBITIOJTHEHUS YUeOHbIX 3a/1a4;

MpruoOpeTaTh OMBIT MUCTIOIB30BaHMS HH()DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCTIOJIB30BAHMS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpEACTaBICHUS OUOJIOTHYECKOU
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

UCIOJIb30BaTh HAY4YHBIN S3bIK B KauyeCTBE CpEACTBA NpHU paboTe ¢ OMOJIOrHYeCcKOM
nH(pOopMaIen: MPUMEHATh XUMUYECKHE, (PU3NIECKUE U MATEeMAaTHUECKUE 3HAKN U CUMBOJTHI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOOpPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIIHOCTH;

BIIQJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUThl WHMOpPMAIUU, HHPOPMAIUMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBJ1ajieHue YHHBEPCAJbHBIME KOMMYHUKATHBHBIMH JI€CTBHSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHMKAIIMA BO BCEX cdepax >KHU3HU, AKTHBHO Yy4acTBOBATh B
JMaore Wik JAUCKYCCHU IO CYIIECTBY OOCYKJ1aeMOW Tembl (YMEHHUE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKICHHUS OTHOCHTEIILHO BBITTOJTHEHHUS TMpeiaraéMoi 3a7add, YYUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3MITMI IPYTUX YYACTHUKOB JINAJIOTa UK TUCKYCCHH);

pacno3HaBaTh HEBEepOaJIbHBIC CPENCTBA OOIEHWS, OHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, yMETh CMAT4aTh
KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMK CITOCOOaMK OOIIECHUS W B3aWMOJICHCTBUS, TOHUMAaTh HAMEPCHUS
IPYTUX JIIOJIeH, TPOSBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEIHWKY W B KOPPEKTHOM
dbopme popMyIHpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsl IesiTeJIbHOCTD:

MMOHUMATh M WCITOJIh30BaTh TMPEHMYIIECCTBA KOMAHIHOW W HWHIWBHAYaJIbHOW pPabOTHI
MpU perieHUH OUOJIOTHYECKOM MpoOJeMbl, 000OCHOBBIBATH HEOOXOJUMOCTH TPUMECHEHUS
TPYNIOBBIX (HOPM B3aUMOICHCTBUS TIPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JICUCTBHM C YUETOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEH Ka)JI0T0 4ieHa KOJIJICKTHUBA,

MPUHUMATh IIEJIM COBMECTHOM JEATeTbHOCTH, OPTaHU30BBIBATH U KOOPJIWHHUPOBATH
JNEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACIPENECTATh POJU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 y4YacTHMKAa KOMAaHAbl B OOIIMA
pe3yNbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIC MTPOEKTHI, OTICHUBATH UJCH C MO3HWIIMH HOBHU3HBI, OPUTHHAIHLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE TMOBEJACHHUE B PA3JIUYHBIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

OBJageHne YHUBEPCAJIbHBIMU PeryJIsiTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

MCIIOJB30BaTh OWOJOTUYECKUE 3HAHMS JUISl BBISIBJICHUS NPOOJIEM M WX pEUICHUS B
KU3HCHHBIX M YICOHBIX CUTYaITUAX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHWM IEJI€BbI€ U CMBICIOBBIC YCTAaHOBKH B
CBOUX JIEUCTBUSAX U TOCTYINKAax IO OTHOUIEHUIO K KMBOM IPUPOJAE, CBOEMY 3JOPOBBIO H
3I0POBBIO OKPYKAOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIBHYIO JIESITEILHOCTD, BBISBIISITH TPOOJIEMBI,
CTaBUTh U (HOpPMYJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BATENbHOW JEATEIBHOCTH H
AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBIISATh IIJIaH pEHICHUST TPOoOJIeMbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX PEANOUYTCHHUI;

JieNaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIEHuUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (OPMUPOBAHUIO M TIPOSIBICHUIO IIUPOKON HJPYIUIIUM B Pa3HBIX
00J1acTSIX 3HAHUM, TIOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTEIIbHBIN U KYJbTYPHBIN YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBAThH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM;

BJIaJICTh HABBbIKAMU TO3HABATEIbHON pe(dIeKCUH KaK OCO3HAHUS COBEPIINAEMBIX
NEUCTBUI W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HUCIOJIb30BATh
npuEMBbI pedIeKCUH JIJIsl OLIEHKU CUTYAIINH, BHIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHIKECHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIU3€E PE3yJIbTaTOB ACATEILHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATh €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTrUX Ha OIMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIUHU APYTOTo YeIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha 06a30BOM
YPOBHE BKIIIOYAOT crielupudeckue it yaeOHoro npeaMera «bruonorus» HaydyHbIe 3HAHUS,
YMEHHSI ¥ CIIOCOOBI JIEHCTBUI TI0 OCBOCHHUIO, MHTEPIIPETAIIMUA U MPEeoOpa3oBaHHUIO 3HAHUIA,
BUJIBI JIESTEIBHOCTH TIO MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHN B Pa3IMYHBIX



y4eOHBIX CUTYAIUsX, a TAK)KE B PEATbHBIX KU3HECHHBIX CUTYaIIUSIX, CBI3aHHBIX C OMOJIOTHEH.
B nmporpamme nipeaMeTHBIEC PE3yIBTATHI IPEICTABIICHBI TIO TO/IaM 00YYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoro mpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUA O MECTE M POJIM OMOJOTHU B CHCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa
U HAy4YHOTO MHUPOBO33PEHHUS, O BKIJIAJIE POCCUUCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH, (PYHKIIMOHAIIBHONW T'PAMOTHOCTH YE€JIOBEKa ISl PEIICHUS >KM3HEHHBIX
3ajay;

YMEHUE paCKpbhIBaTh COJEPKAHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHH: >KHU3HB,
KJIETKA, OpPTraHu3M, MeTa0oyin3M (OOMEH BEIIECTB W MPEBpAIlCHHE YHEPTHH), TOMEOCTa3
(camoperynsilids), YpOBHEBas OpraHU3alMsl >KUBBIX CHUCTEM, CaMOBOCHPOU3BEICHUE
(peripoayKiiusi), HACAEACTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHUE H3JIaraTh OMOJOTHUYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHA,
LEHTpaJIbHAsl JOrMa MOJIEKYJIsipHOU Ouosorum), 3akonsl (I'. Mennens, T. Moprana, H. W.
BasunoBa) u yueHus (0 mEHTpaXx MHOTOOOpa3Hs M MPOUCXOXKACHUS KyIbTYPHBIX PaCTCHUHN
H. 1. BaBusnosa), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHUCTEMaM;

yMEHUE BIAJETh METOJIaMU HAYYHOTO TIO3HAHUS B OUOJIOTHU: HAOIIOJCHUE U OMMCAHKE
KUBBIX CHCTEM, IPOIIECCOB W SBJICHWW, OpraHU3alis W TMPOBEJACHUE OMOJIOTHYCCKOTO
DKCIIEPUMEHTA, BBIIBIKCHUE THUIIOTE3bI, BBISIBICHWE 3aBUCHUMOCTH MEXKIY HCCIIEIyEeMBIMU
BEIIMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3yJbTAaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHSTUH,
TEOpH U 3aKOHOB, YMEHHUE JIeaTh BHIBO/IbI HA OCHOBAHUH MOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH TMPOIIECCOB: OOMEHa
BCIIECTB W TMPEBpalICHUS DJHEPTMH B KJIETKe, (OTOCHMHTE3a, IIJIACTHYECKOTO U
HYHEPTreTUYECKOro 0OMEeHa, XEMOCHHTE3a, MUTO03a, ME03a, OIJIOIOTBOPEHHUS, PAa3MHOKEHUS,
WHIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHUE TPUMEHSThH TOJyICHHBIC 3HAHMS JIJI1 OOBSICHEHUS OHMOJIOTMYECKUX IMPOIIECCOB
W SBJCHUH, IS TPUHATHS TPAKTUYECKUX PEIICHUH B TOBCEIHCBHOW XHU3HU C IIEJBIO
oOecriedueHrss OE30MACHOCTH CBOETO 37I0POBBSI M 3/I0POBbS  OKPYXKAIOMIMX JIIOJICH,
COOJTIO/IEHNST HOPM TPaMOTHOTO TOBEJICHUSI B OKPY’KAIOIIECH MPUPOTHON cpefie, TOHUMaHHE
HEOOXOAMMOCTH HCTIOIB30BaHUS JOCTIKEHUN COBPEMEHHOW OWOJIOTMH W OMOTEXHOJOTHI
IS PaIiMOHATBHOTO TIPUPOIOTIONB30BAHUS;

YMEHHE peIiaTh JJICMEHTApHBIC TCHETHUYCCKHE 33Jladyd Ha MOHO- M JUTHOPHIHOE
CKpelIMBaHue, CIEIUICHHOE HACIeAOBaHHE, COCTaBISATh CXEMbl  MOHOTHOPHIHOTO
CKpENIMBaHUs JIsl MPEICKa3aHus HACTIEIOBAHNS TIPU3HAKOB Y OPTAHU3MOB;

YMEHHUE BBITOJIHATH JTJA0OPATOPHBIE W MPAKTUIECKHE pabOThI, COOIIOIATh TIPaBUIIA TIPU
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OLICHMBATh U MHTEPIPETUPOBATH MHPOPMALIMIO OHMOJIOTHYECKOTO
coJiep KaHusl, BKITIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB (CpEeIcTBa
MaccoBoil  WH(pOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpPHaNbl), JTHYECKHUE  ACICKTHI
COBPEMEHHBIX MCCJIEIOBAHUN B OMOJIOTMH, METULIUHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHMs, 0000IIas
Ouonornyeckyro WHOOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HWCHOJIL30BATh
MOHSATUUHBIN anmapat OUOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs ydyeOHOro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJM OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOM KapTHUHBI MUpa
U HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJIe POCCUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH, (PYHKIITMOHATILHONW TPAMOTHOCTU YEJIOBEKA JJIsi PEIICHUS >KU3HEHHBIX
3azay;

YMEHHE pPacKpbIBaTh COACpPKAHUE OHOJOTMYECKMX TEPMUHOB W TOHATHUM: BHJI,
MOMyJISAUsS, TEHOPOH, DBOJIOLMS, JBIKYIIME CHIbl  ((aKTOpbl)  IBOJIOLNH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJA000pa3oBaHUE,  HIKOJOTHYECKHUE  (PaKTOpHI,
AKOCHUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEIYyLUEHTHI, IENH MNUTAHUSA, DKOJOTHYECKast
nupamuia, OuoreoieHo3, onocdepa;

YMEHUE Hu3/IaraTh OuoJIorMuyeckue Teopun (dBoatounoHHas teopuss Y. [lapBuHa,
CUHTETUYECKasl TEOPHUs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIBIIIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HampaBieHuil u myted somonuu A. H. Ceepriiosa,
yueHus o 6uochepe B. U. Bepnaackoro), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM
cCUCTEMAaM;

yMEHHUE BIIAJIETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOJICHUE U OTHCAHHE
KUBBIX CHCTEM, MPOILIECCOB M SIBJICHWW, OpraHu3alisi U TMPOBEJEHUE OMOJIOTHYECKOTO
AKCIEPUMEHTA, BBIJIBUKEHHUE THIOTE3bI, BBIABICHUE 3aBUCUMOCTHU MEXKAY HCCIEAYEMBbIMU
BEJINYUHAMU, OOBICHEHUE TTOJTYYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKU CTPOCHHUS OHOJOTUYECKUX OOBEKTOB:
BU/JIOB, MOMYJISLUH, IPOIYLIECHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr'€01IEHO30B 1 3KOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEACTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa,
BUJ1000pa30BaHusl, MIPUCIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS SKOJOTHYECKUX (PAKTOPOB
Ha OpraHW3Mbl, MEPEHOCA BEHIECTB M MOTOKA DHEPrUU B SKOCHUCTEMAX, AHTPOIOTCHHBIX
M3MEHEHUHN B IKOCHUCTEMaX CBOCW MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOTCOXUMUYECKUX
IIUKIJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJYyYCHHBIC 3HAHUS JJI1 OOBSICHEHHUS! OMOJIOTMYECKUX MPOIIECCOB
W SIBJICHUM, IJI8 TPUHATHUS TMPAKTUYECKUX PEIICHUUW B TOBCEIHEBHOM J>XH3HU C IEJIBIO
o0OecnieueHuss 0OE30MACHOCTH CBOEr0 370POBbSI M 3/I0POBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOIGHHUS. HOPM TPAMOTHOTO TOBEJEHUS B OKPY’KaIOILIEH MPUPOJHON Cpejie, TOHUMaHHUe
HEO0OXOMMOCTH UCTIOJIb30BaHUS TOCTHKEHUI COBPEMEHHON OWMOJIOTHH JIJISl PallOHATBHOTO
IPUPOIOIIOIB30BAHUS;

yYMEHHUE pelllaTh dJeMEHTapHble OMOJIOrHYECKUE 3a/1aud, COCTABIISTh CXEMbI IepeHoca
BEILIECTB U SHEPTHUU B IKOCHUCTEMAaX (LMY MUTAHUsA);

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TIPAKTUIECKHE pabOThI, COOJIIOIATh TIpaBUiIa TIPH
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;



YMEHHE KPUTHUYECKU OLECHUBATh U MHTEPIPETHUPOBATH MHPOPMALIIO OMOIOTUYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS U3 PA3IUYHBIX UCTOYHHUKOB (Cpe/CcTBa
MaccoBOM HH(OpMaIuu, HAyYHO-TIOMYJISAPHBIE MaTepuajbl), pacCMaTpPUBaTh TI00aIbHbIC
HKOJIOTUYECKHE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HWH(MOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPaMOTHO HCHOJIb30BATh
MOHSATUMHBIN anmapar OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! brosorns Kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa LIOK
p t https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHUI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 X
HSHEASHTEILHOCTD IICTRH 6 https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepaiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmeHoBaHue pa3/ie/ioB U TeM nu(poBbIe
Ne ni/m P Kourpoabsuble IIpakTnyeckue (1udpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI

pecypchbl
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bubmuoreka [JOK

1 IBOMOLKOHHAS GHOOTHA 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmumoreka [IOK

3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK

3 Opranu3MLL 1 OKpY>KaIomas cpea S 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK

4 Coo0111ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK

S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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