MyHununansHoe 010KeTHOE 00111e00pa3oBaTeIbHOE YUPEXKICHHE
I'opoackoro okpyra Koponés MockoBckoit 061acTu
«Cpenusis obmeobpa3oBarenbHas mikoaa Nel3»

PACCMOTPEHO COI''TACOBAHO
PyxkoBoaurens [IIMO 3am. nupektopa o YBP
@/% /Mumienko 10.A./ @@é /PoranoBa E.A./
HpOT o Ne ).
OT « }4 » b Z 2025 . « /4 » £F 2025T.
PABOYAS ITPOTPAMMA

y4eOHoro npeamera «buosorus»
st 10-11 xnmaccos

Ha 2025-2026 y4eOHbIl roj

Koponér

YTBEP)KI[AIO

4 ‘i’ |' (1"“ {6
‘o

(



PABOYAS ITIPOTPAMMA YUYEBHOI'O ITPEJIMETA «BHOJIOTHS». BA3OBBI YPOBEHB

Pabouas mporpamma 1o ydeOHOMY npeamery «buonorus» (0a30Bblii ypoBeHb) (IIpeaMeTHas 00JIacTh
«EcTecTBeHHO-HAyUHBIC PEAMETRI») (JIalee COOTBETCTBEHHO — IPOTrpaMMa 110 OMOJIOTHH, OWOJIOTHS).

IHOACHUTEJIBHAS 3AIINCKA.

[Ipu pa3paboTke MporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JJIsl ONpENeNiCHHs MOAXOAO0B K
(OopMHPOBaHUIO CONEPKAHUSI YUEOHOTO IMpeaMeTa «bHOJIOrus» COCTAaBUIN: KOHIENTYANbHBIC MOIO0KEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENeH, COaep:KaHus, pe3yabTaToB O0ydeHUsI W TpeOOoBaHUH K
YPOBHIO TOATOTOBKM BBIIYCKHHKOB, TOJOXKEHHs 00 OOIMX WHEeNsX W MPHHIUIAX, XapaKTePH3YIOMIHX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpemHero oomero odpazoBanus B Poccuiickoit demeparui, a Takxke
MOJIOXKEHUT O creuuduke Ouoioruu, e€ 3HAYEHWH B IIO3HAHWUU JKMBOM NPHPOABl U 0OECIedeHUuH
CYIIECTBOBAaHUs YeloBeYecKoro oodmiectBa. COrjacHO Ha3BAaHHBIM IOJIOKECHUSAM OIPEAETICHbl OCHOBHBIC
(YHKITIH TPOTpaMMBI TIO OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Guonoruu Ha€t MpencTaBIeHUE O LENsX, 00 o0meil cTparernn oO0yueHus, BOCIIUTAHUS
pa3BUTHs OOYYalOIIMXCsl cpeacTBamu y4yeOHoro mnpeamera «buomorus», ompenenser o0sa3aTenpHOE
MPEeIMETHOE CONEpKaHUE, €ro CTPYKTYpY, paclpelelieHHe IO pa3lienaM M TeMaM, PEeKOMEHAYEeMYIO
MOCJIEeIOBATENILHOCTh M3YYEeHUS] y4yeOHOro Marepualia ¢ y4éToM MEKIpPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€il, IOTUKH 00pa30BaTENIbHOrO MpoLecca, BO3PACTHRIX 0COOEHHOCTEH o0ydarommxcsi. B nmporpamme mo
OMOJIOTUM TaK)Ke YUYUTHIBAIOTCA TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAalpPEIMETHBIM |
NPEOMETHBIM pe3yiabTataM oOyueHus B (OPMHPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABaTEIbHON
JEeSTeNbHOCTH/y4eOHBIX JeHCTBAN 00YUaIOIIXCS TI0 OCBOSHHIO COAECPIKaHUS OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 xinaccel, 6a30BbIi YPOBEHb) peali30BaH MPUHILUI IPEEMCTBEHHOCTH B
nu3yueHun OwoJoruu, Omarojapst yemy B Hell HpOCMaTpUBAETCS HANpPaBICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C q)OpMI/IpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHMSA, ICHHOCTHBIX OpI/IeHTa]_[I/Iﬁ JIMYHOCTH,
HKOJIOTHUYECKOTO MBIIUICHUS, TPEACTaBICHU O 30POBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIICHHEM K
OKpyXaromelt npupomaHoi cpene. [loaTomy Hapsimy ¢ m3ydeHHEM OOIEOMONIOTHYECKUX TEOPHH, a TakkKe
3HAHUH O CTPOEHHH >KMBBIX CUCTEM Pa3HOI'0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IPOLIECCOB B
IporpaMMe Mo OHOJIOTHH YIeJIEHO BHUMAaHUE HCIIOIb30BAHHIO ITOJIyUYCHHBIX 3HAHUH B TIOBCEIHEBHOM JKU3HU
JUISl PEeLICHUs] NPUKIaJHbIX 337ad, B TOM 4Hcie: Tpo(UIaKTUKN HACJEeICTBEHHBIX 3a00J€BaHUN YeIOBeKa,
MEINKO-TeHETHUECKOT0 KOHCYJITHPOBAaHUs, O0OOCHOBAaHMS SKOJIOTHUECKH LeIecOO0pa3HOro MOBEICHUS B
OKpY Karollel IPUPOAHON Cpelle, aHAIM3a BIUSHUS XO3SMCTBEHHOW JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE
MPUPOJHBIX U MCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMaHUS K HpHKHaJIHOfI HalpaBJICHHOCTHU yqe6Hor0
npeaMera «bHOJNIOTHS» TPOJAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHUS YCIOBHH JJIs PEUICHMs OIHOW W3
aKTYaJIbHBIX 33/1a4 IIKOJBHOTO OHMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas Mpearnoyaract (popMHUpOBaHHE Y
00yYaroImXxcsl CIOCOOHOCTH alalTUPOBAThCs K M3MEHEHHSM JWHAMHUYHO PAa3BHBAIOLIETOCS COBPEMEHHOTO
MHpa.

[IporpamMma 1o OMONIOTHH SBISAETCSI OPUEHTUPOM ISl COCTABIEHUS pabounX MPOrpaMM, aBTOPbl KOTOPBIX
MOTYT IPEIJIOKUTH CBOM BapHaHT MOCIEJOBATENILHOCTH U3YUEHHs U CTPYKTYPBl yueOHOro MaTepuaia, CBO&
BUjIeHUE TyTel (hopmupoBanus y oOyyaromuxcsi 10—11 kmaccoB npeaMeTHBIX 3HAHWH, YMEHUH | CIIOCOOOB
y‘-leGHOﬁ JACATCIIBHOCTHU, a TAaKXKE€ MCETOJHYCCKHX peIlIeHI/Iﬁ 3aaa4 BOCIIMTAHUA W PA3BUTUA CPCACTBAMHU
yaebHoro npeamera «buonorus.

buonorust Ha ypoBHE cpemHero obmiero obpa3zoBaHHMS 3aHUMaeT BakHOoe Mmecto. OH oOecnednBaeT
(dopmupoBaHe y 00ydaroOmuXcs MPEACTaBICHUH 0 HAyYHOH KapTHHE MUPA, pacIUpsieT U 0000IaeT 3HaHUS
0 ’KMBOM MpHUpoe, €€ OTIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHM3allM U 3BOJIOLIH, CO3aET YCIOBHS
JUIS: TIO3HAHUS 3aKOHOB JKMBOM NPHUPOIbI, (OPMHUPOBaHMS (YHKIMOHAIBHOH TI'PaMOTHOCTH, HAaBBIKOB
3I0POBOr0 M 0€30MaCHOTO 00pa3a JKMU3HH, IKOJOIMYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOLICHHUS K KHBOH
MPUPOJIE U YEIIOBEKY.

Bonpmoe 3HaueHne 6I/IOHOFI/IH HUMECT TaKXKC I PCIICHUA BOCIUTATCIBHBIX M pa3BUBAIOMIUX 3ajayd
cpeaHero ooIero 0opa3oBaHus, COlMAIU3aIuu 00yJaroIuxcs. M3ydeHne OM0IOruy 00eCeunBaeT yCIOBHUS
JUTISL q)OpMI/IpOBaHI/ISI HWHTCIUVICKTYAJIbHBIX, KOMMYHUKAIIWUOHHBIX 1 I/IH(i)OpMaHI/IOHHBIX HaBBIKOB, 3CTETHYECKOM
KYJIBTYpPBI, CIIOCOOCTBYET MHTErpalud OMOJOrMYECKUX 3HAHUI C MPEACTAaBICHUSMH W3 JPYTHUX y4eOHBIX
MPEIMETOB, B YaCTHOCTH, (PU3NKHU, XUMUH U reorpaduu. Ha3BaHHBIE MOJI0KEHNUS O IPeJHA3HAYCHUH Y1eOHOTO
npeamera «bronorus cocTaBUIM OCHOBY AJISI OTIPENENICHHS TOAX0A0B K OTOOPY M CTPYKTYPHPOBAHHIO €TO
coJiep>KaHusl, IPEACTaBICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.



Ot00p coaepkaHus yueOHOro mpeamera «buosorus» Ha 0a30BOM YPOBHE OCYILECTBIEH C IMO3UIHI
KYJIETYPOCOOOPA3HOTO TOJIX0/a, B COOTBETCTBHU C KOTOPBIM OOYYaroOlHecs JOJDKHBI OCBOWUThH 3HAHUS U
YMeHHsI, 3HauyuMble s (OPMUPOBAHUS OOIIEH KyIbTypHl, OIPEACISIONINE IOBEICHHUE YEIOBEKa B
OKpY’KaroIIel MPUPOTHON cpenie, BOCTpEOOBaHHBIE B IIOBCEAHEBHOM KU3HHU M MPAKTUIECKON JIEATETHHOCTH.
Oco0oe MecTo B 3TOH cHCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COACPIKAHUS, KOTOPBIE CIIY)KaT OCHOBOM IS
(hopMUpOBaHUsT TPEACTABICHUI O COBPEMECHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHpA M IIEHHOCTHBIX
OPUCHTAIUSAX JTUYHOCTH, CIIOCOOCTBYOIINX T'YMaHU3aI[UH OUOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOTO Marepuaja B MporpaMMe IO OWOJIOTHU OCYIIECTBICHO C
y4€TOM TPHOPUTETHOTO 3HAYEHHS 3HAHWKW 00 OTIIMYUTETHHBIX OCOOEHHOCTSAX JKMBOM MpUPOABI, O €&
YPOBHEBOW OpPTraHU3aIlUN 1 HBOJIOLNHU. B COOTBETCTBHUY C 3TUM B CTPYKTYpE YIeOHOTO TpeameTa «brnomorns»
BBIJIETIEHBI CIIEAYIONINE CoaepKarenbHble JUHUN: «buonorus xak Hayka. MeToasl HaydHOTO TO3HAHUSY,
«Kmetka kak Owomormueckass cucrema», «OpraHm3Mm Kak OHoJorHdeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHHYECKOr0 MHpPay, «DBOJIONUS MKUBOW MPUPOIbDY, «IKOCUCTEMBI M TMPHUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE OOYYArOIIUMUCS
3HAHUSAMHU O CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHM3allMK JKUBBIX CHCTEM Pa3HOr0 paHra M IpUOoOpeTeHHE
YMEHHHA HCIIONIb30BaTh ATH 3HAHWS JJIS TPAMOTHBIX JACHCTBHU B OTHOIICHHH OOBEKTOB YKHBOW MPHUPOJIBI H
pEIIeHNs Pa3TUYHBIX KU3HEHHBIX MPOOIIEM.

JocTtmkenre nenn u3ydeHus yaeOHOro mpeamera «buomorusyy Ha 6a30BOM ypoBHe obecrieumBaeTcs
pelIeHrneM CIeAYIONINX 3a1ad:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBl 3HAaHMW O OWOJIOTMYECKUX TEOPHAX, YUCHHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, NpaBHJaX, CIyXalluX OCHOBOW sl (DOpMUPOBAHUS IPEACTABICHUN O
€CTCCTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYyHOro IO3HAHMS, CTPOCHHUH, MHOT000pa3vu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHM3AIUW, BBIJAIONIMXCS OTKPHITUAX M COBPEMEHHBIX
WCCIIEIOBAHUAX B OMOJIOTHH;

(hopMupoBaHue y 00yJarOMINXCS TTO3HABATEIHHBIX, HHTEIUIEKTYAIBHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce aHANN3a JAHHBIX O MYTSAX Pa3BUTH B OMOJIOTHH HAYYHBIX B3TJISA0B, HIIEH U TIOX0A0B K U3yUEHHUIO
YKUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3AIINN;

CTaHOBJICHHE Yy OOYyYaroImuxcsi OOIIel KyIbTyphl, (PYHKIIMOHATHLHOW TPAMOTHOCTH, Pa3BUTHE YMEHHMA
OOBSCHATH U OIICHUBATH SIBIICHUSI OKPYXKAIOIIECT0 MHpa *XKHBOW MPUPOJIBI HA OCHOBAHWUM 3HAHWUN U OIIBITA,
MIOJTYICHHBIX TIPU U3YUCHUH OUOJIOTHH;

(dopMupoBaHue y OOYyYarOIIMXCS YMEHUH WJUTIOCTPUPOBATh 3HAYCHUE OHMOJIOTMYECKUX 3HAHWHA B
MPAKTUYECKON  JESATEIHPHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX MEAWIIMHCKAX TEXHOJOTHH U
arpoONOTEXHOJIOTHIA;

BOCIIUTaHNE yOEXKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHUS YEJIOBEKOM JKHUBOW TPHUPOJBI, HEOOXOIUMOCTH
OepeXKHOTO OTHONICHWsT K HeH, COONIONEHUS STHYECKUX HOPM IIPH TIPOBEACHUH OHOJOTHIECKUX
HCCJIEJOBAHHI;

OCO3HAHUE IEHHOCTH OMOJOTHYECKUX 3HAHWN NJISl TOBBINICHHS] YPOBHS SKOJOTUYECKON KYIBTYPHI, IS
(hopMHUPOBaHUS HAYYHOT'O MHUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUIN U YMEHHUH B TIOBCEAHEBHOM KU3HU ISl OIIEHKH ITOCIEACTBUNA CBOSH
JIEATETHFHOCTH 110 OTHOIIICHUIO K OKPY>KAIOIIEH cpefie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBaHHUE U COOITIOICHIE
Mep npoduIaKTUKU 3a00JIeBaHUH.

OO1ee unciio yacos Juist u3ydeHus ouonoruu — 68 wacoB: B 10 kimacce — 34 yacos (1 vac B Henenro), B 11
kiacce — 34 gacos (1 yac B HeZlelo).

COJIEP)KAHUE YYEBHOTI'O ITPEJIMETA «BHO.JIOI USl». BA3OBbII YPOBEHb

10 KJIACC

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUICCKUMU ¥ IPYTUMH €CTECTBCHHBIMHU
Haykamu, Quiocoduel, TUKOH, 3CTETHKOH M mpaBoM. Poib Ouonoruu B (opMHUpPOBaHWUM COBPEMEHHOM
Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKIX HayK.

MeTo/11 TO3HAHUS )KUBOH PUPOIBI (HAOIIOACHHE, IKCTIEPUMEHT, ONIMCAHUE, U3MEPEHUE, KiTaccu(uKanus,
MOJICTTUPOBaHKE, CTATUCTUYCCKAsE 00pabOTKa TaHHBIX ).

JleMoHCTpaum:

IToptpetsi: U. lapBun, I'. Mennens, H.K. Konsuos, [)x. Yorcon u @. Kpuxk.



Tabmump! 1 cxeMbl: «MeToapl TTO3HAHUS KUBOH TPUPOIHI.

JlaGopaTopHbIe U IPaAKTUIECKUE PAOOTHI:

[IpakTuueckas pabdora Ne 1. «Mcrmosibp30BaHHE pPa3IMYHBIX METOMOB IMPH H3YYEHHH OHMOJOTHYCCKHX
00BEKTOBY.

Tewma 2. J)KuBble cuCTeMBI M UX OpraHU3aIysl.

XKusble cucrembl (OMOCHCTEMBI) Kak OpeAMET H3y4deHus Ouonoruu. OTIWYME >KUBBIX CHCTEM OT
HEOpPraHUYECKOW MPHUPOIBL.

CoiicTBa OrocHCTEM H UX pazHooOpasye. Y pOBHU OpraHU3aliy OMOCHCTEM: MOJICKYJISIPHBIH, KIICTOUYHBIH,
TKAHEBBIH, OpTraHU3MEHHBIN, MONYJIIAOHHO-BUIOBOH, OKOCHCTEMHBIN  (OMOTeOIeHOTHICCKII),
ouocdepHBbIit.

HemoHcTpanuu:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKY KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOABD.

O6opynoBanue: Mmojenb Mosiekyibl JJHK.

Tewma 3. XuMudeckuil COCTaB ¥ CTPOECHHUE KIETKH.

XVUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE HIIEMEHTHI: MaKpOJIEMEHThI, MHKpOJIEeMEeHTHl. Boma u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIMK BOJBI 1 MUHEPAIILHBIX BEIIECTB B KieTke. [lonnepxanue ocMOTHYIECKOro OanaHca.

benku. CocraB u cTpoeHne 0eIKoB. AMUHOKHCIOTE — MOHOMEPHI OenkoB. HezaMeHnMBIe 1 3aMEHUMBIC
AMUHOKHCIIOTEL. AMWHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpPHl OEIKOBOH MOIEKYNBI (TIEpBUYHAS,
BTOpPUYHAs, TPETUYHAs M 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buomormueckue
(GyHKIUHN OEITKOB.

depMeHThl — OMoJIoTHYECKHE Karanu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP, CyOCTpaTHas
cneuupuanocts. Kopepmentsl. Buramunbl. OTnudaunst epMEHTOB OT HEOPTAaHMUESCKHX KaTaln3aToOpOB.

YrineBoabl: MOHOCaxapuipl (TJHOK03a, pubo3a M Je30Kcupubo3a), aucaxapuibl (caxaposa, JIaKTo3a) U
noJrcaxapuIsl (Kpaxmal, TIIMKOTeH, LeJIioio3a). bruonornueckue GpyHKUNU yTriIeBOAOB.

Jlumuner:  Tpurmuuepuns, docdommmuasr, crepounsl. [ uapodunbHO-THAPOGOOHEIE  CBOHCTBA.
Buonornueckue ¢pynkunu munuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB M JIUIUA0B KAK HCTOYHUKOB SHEPIHU.

Hyxnennossle kucnotsl: JJHK u PHK. Hykneotunsr — MOHOMEpPB! HYyKJIEHHOBBIX KHCIOT. CTpoeHHe U
¢ynkunn JIHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHkuy.

Hutonorust — Hayka o kierke. Kiietounast Teopust — npuMep B3aUMOACHCTBHS el U (HaKkTOB B HAYYHOM
Mo3HaHUH. MeTobl N3yUeHHsI KIETKH.

Knerka kak menoctHast xwuBasi cucrema. OOIIue MpH3HAKH KIIETOK: 3aMKHYyTas HapyKHas MeMOpaHa,
monekyinbl JJHK xak reneTndeckuit anmapar, cuctemMa CHHTe3a Oerka.

Tumbl KIeToK: 3yKapuoTHYecKass M HpokapuoThueckas. OCOOEHHOCTH CTPOEHHS NPOKAPHOTHYECKOM
kinetkd. Kierounas crenka Oakrepuil. CTpoeHHE SYKapHOTHYECKOM KieTKH. OCHOBHBIE OTJIMYHUS
pacTUTEIHHOM, )KHBOTHOM U TPUOHOHN KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS! CTEHKA, MNIMKOKAIMKC, UX QyHKIuH. [Inasmarudeckas
MeMOpaHa, e€ cBoiicTBa M QyHKIMH. [{uTonnaszma u e€ opranonspl. OTHOMEMOpaHHBIE OPraHOW/IBI KIIETKH:
OIIC, ammapat ['ombmxu, nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKH: MHUTOXOHAPHH, ILIACTHIBI.
[Ipoucxoknenne MUTOXOHAPUN U TUTacTU . Buas! mractun. HememOpaHHBIE OpraHOMABI KIETKA: PUOOCOMBI,
KJIETOYHBIN TIEHTP, EHTPUOIH, PECHIYKH, )XKTYTUKHA. DYHKIINU OPraHOMIOB KIIETKU. BKIIOUeHu .

Anpo — perynaropusiii ueHTp kietku. CTpoeHHe sipa: saepHas 000j0ouyKa, KapHoIula3Ma, XpOMAaTHH,
SITPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.

JleMoHCTpanuu:

IToptpetsl: A. JleBenryk, P.T'yk, T.IBanu, M. lllneitnen, P.Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panknun, K.M. Bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX OJJIEMEHTOB B HEXHBOH mpupoze», «Pacmpenenenue
XUMHYECKUX IEMEHTOB B KUBOW MPHUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoandeckas TadbIMIa XUMHYECKHX BJIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI BOJBDY,
«buocuntes Oenka», «CtpoeHne Mojekyinl Oenka», «CtpoeHue depmeHTa», «HyKII€eMHOBBIE KHCIIOTHI
JHK», «Ctpoenne Mmonekynsl AT®», «CtpoeHune sykapHOTHUECKOM KieTkn», «CTpoeHHe >KHBOTHOH
KIeTKn», «CTpoeHHe pacTUTEIbHON KIETKH», «CTpOEHHE MPOKAapHOTUYECKON KIETKH», «CTpoeHHE Aapa
KJICTKI», «YTICBOILD», «JINIUIBD).



O06opymoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE IJIs TIPOBEIACHUS HAOIIONCHUH, HW3MEPCHHMH,
9KCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKT€pHUaIbHBIX KJIETOK.

JlaGopaTopHbIEC U TPAKTUISCKHE PAOOTHI:

JlaboparopHnas padora Ne 1. «M3ydyeHne KaTaIUTHYECKOW aKTHBHOCTH (PepMEHTOB (Ha MpUMEpPE aMUIIa3hl
WM KaTajasbl)».

JlaboparopHast pabota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pacTeHH, >KUBOTHBIX W OakTepwil moj
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U ux OMHCaHUue».

Tema 4. )KuzHenesaTenbHOCTh KIETKHU.

OOMeH BemecTB, WIH MeTaboNMM3M. ACCHUMHIAINSA (IUIACTHYECKHH OOMEH) W JIHCCHMUIISIINS
(?HEpreTHYeCKuii 00MEH) — JBE CTOPOHBI €IWHOTO Tpolecca Merabonm3Mma. Poib 3aKOHOB COXpaHCHHS
BEIIIECTB U SHEPTUH B IOHUMAHUHN METa00IM3MA.

Tumer oOMeHa BemiecTB: aBTOTPO(HBIA W TeTepoTpodHBIA. Poib depMeHTOB B 0OMEHE BENIIECTB H
MIpEeBpaIlleHUH YHEPTHUHU B KIIETKE.

®dotocunres. CBeroBas W TeMHOBas ¢a3pl (oTocuHTe3a. Peakunu ¢orocunTesa. DPpPeKTHBHOCTH
¢dorocunTe3a. 3HaueHne GOTOCHHTE3a [UIS KW3HU Ha 3emie. BriusHue ycnoBuii cpeabl Ha (OTOCHHTE3 U
CTHOCOOBI MOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHM.

XeMocuHTe3. XeMOCHHTE3NpyoIre 0akTepun. 3HaueHHe XeMOCHHTEe3a ISl )KU3HU Ha 3eMIle.

OHeprerudeckuii 0OMeH B KileTKe. PaciieniieHre BelecTB, BIACICHHE U aKKyMYJIHMPOBAaHUE SHEPIUU B
KIJIeTKe. DTarmbl dHepreTndeckoro oomeHna. I mmkonms. bpokenne u ero Buabl. Kuicnopomnoe okucienue, wim
kieTouHoe aprxanue. OxucnutensHoe dhocdoprmupoBanue. DPpPEeKTHBHOCTS IHEPTETHIESCKOTO OOMEHa.

Peakiun matpuunoro cuHte3a. ['enetmueckas wuHpopmanuss u JIHK. Peanmmzanms reneruueckoit
uHpopManuKn B KieTke. ['eHeTHyeckuii Ko U ero cBoicTBa. TpaHckpumuusi — marpuuHblii cunres3 PHK.
Tpancnsimust — OumocuHTe3 Oenka. Drtanbl TpaHchasuuu. KoaupoBaHue aMuHOKMCIOT. Pons pubocom B
OuocuHTe3e OernKa.

Hexnerounsie ¢hopmsbl xu3Hu — BUpychl. Mcrtopust otkpeitus BupycoB (.M. Banosckwuit). OcobeHHoCcTH
CTpOCHHS W JKM3HEHHBIH IMKI BHPYCOB. bakrepmodaru. bonesHm pacTeHWi, KUBOTHBIX W YeEIIOBEKa,
BEI3bIBacMble BHUpycamu. Bupyc mmmyHomedunurta uenoseka (BUY) — Bo3Oyaurens CIIM[a. Obparnas
TPaHCKPHIILHS, peBepTasa u nHrerpasa. [Ipodpunaktika pacnpocTpaHeHHst BUPYCHBIX 3a00JIeBaHUH.

JeMoHCcTpauuu:

Hoprpetsr: H.K. Konbuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabmuner u cxembl: «Tunsl nutanus», «MeTabomu3m», «MHUTOXOHAPUSIY, «DHEPIETHUCCKUI OOMEHY,
«Xnopormmnact», «Dorocunres», «Crtpoenne JJHK», «Ctpoenne u QyHKIMOHHMpoBaHWE reHa», «CHHTE3
Oenka», «['eHermueckuii xoqy, «Bupycw», «bakrepuodarm», «CTpoeHHE W >KU3HEHHBIH MK BUpyca
CII1Uda, 6axrepuodara», «Permukamms JHK».

Ob6opynoBanue: wmopenu-ammukaun  «Yasoeane JIHK wu Tpanckpunmms», «buocwHTes Oenkay,
«CTpoeHue KIeTKn», Mogenb cTpykTyps! JJTHK.

Tema 5. Pa3sMHOXXEHHE U MHAMBUIYAIBHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbId LUK, WK SKU3HCHHBIM MK KieTku. MHTepdasza u Muto3. [Iporieccel, mpoTeKaronue B
nHTepdaze. Pernmukanus — peakuus matpuunoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMocoMHBIi Habop
— KapuoTuN. JMTUIONAHBIA 1 TamIONIHBIA XPOMOCOMHBIE Ha0OpBL. XpoMaTH bl L{uTomorndeckne OCHOBBI
Pa3MHOXKEHHUSI W WHAMBHYaJHHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune knetkn — muro3. Crtagum muro3a. lIpomecchl, MpoucXoAsaIide Ha pasHbIX CTATUSAX MHTO3a.
Buonornueckuii cMpICi MUTO3A.

[Iporpammupyemast THOEIb KIETKH — aroITO3.

@DopMbl pa3MHOKEHHUSI OPTaHM3MOB: Oecroyioe M IoJioBoe. Buipl Oecrnonoro pasMHOXKEHUS: JACJICHUE
HaZBO€, TIOYKOBAHWE OJHO W MHOTOKIJIETOYHBIX, CIIOPOOOpa30BaHME, BETeTaTUBHOE pa3MHOXKEHHE.
HckyccTBeHHOE KIOHMPOBaHUE OPTAaHU3MOB, €T0 3HAUEHHE IS CEEKITHH.

[TomoBoe pasMHOXKEHHE, €T0 OTJINYHS OT 0ECIOIOorO.

Meiio3. Craguu meiioza. [Iporeccsl, mporcxozsmue Ha cTafusax Meiio3a. [loBenenne xpoMocoM B Meiio3e.
Kpoccunrosep. buonornueckuil cMbIca 1 3HaU€HUE MeHO3a.

I'ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KMBOTHBIX. 110JIOBBIE Keyie3bl: CEMEHHUKU U
arngHuKA. OO0pa30BaHUE U Pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CIiepMaTo30H /I, SIHIEKIeTKa) — ClIepMaToreHes3
u oore"es. OCOOEHHOCTH CTPOCHUS AULEKIETOK U criepMaTozonaoB. OmnogoTBopenue. [lapreHorenes.



WNenuBumyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (OMOpPHOTCHE3). ITalbl
SMOpPUOHAJIBHOTO PAa3BUTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJALusi, OpraHOI€HeE3.
[TocTambOproHaNBHOE pa3BUTHE. THUIBI MOCTAMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMPSAMOe (JIMIHMHOYHOE).
BnusiHne cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKAEHHbIE YPOICTBA.

Poct u pasButne pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTalUN Pa3BUTHS.

HeMoHcTpanuu:

Tabmuupr n cxembl: «POpPMBI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOHHOE OMIOAOTBOPEHHE Y IBETKOBBIX
pacTeHmit», «BereraTuBHOE pa3MHOKEHHE PacTeHUN», «JleneHue KieTku OakTepuit», «CTpoeHHe MOJIOBBIX
KJIETOK», «CTpoeHne XpoMOCOMBD», «KiteTounsiit muximy, «Pemmukars JJHK», «Muto3y, «Metiosy, «IIpsmoe
U HENIPSIMOE Pa3BUTHEY, «]'aMeTOreHe3 y MIEKOIIUTAIOIINX U YelI0BeKa», « OCHOBHbBIE CTalUN OHTOTCHE3a».

OOopynoBaHue: MHUKPOCKOII, MHKpolpenapatsl «CrnepMaTo30uIsl MIIEKONUTAIOMIETo», «Sineknerka
MIeKonHTaronero», «KapnokuHes B KiIeTKax KOpeEIIKa JIyKa», MarHUTHAs MOJAENb-alIIuKanus «/lenenne
kieTkny, monenb JIHK, Moaens MeTadasHol XpOMOCOMBI.

JlaGopaTopHble 1 MPAaKTHYECKUE PAOOTHI:

JlaboparopHast pabota Ne 3. «HaOmromeHne muTo3a B KJIETKAX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpoTIpenapaTax».

Jlaboparopras pabora Ne 4. «M3y4eHre CTpOSHHS MOJIOBBIX KIIETOK HAa TOTOBBIX MUKPOIIPETIapaTaxy.

Tema 6. HacneacTBeHHOCTh U MNBMEHUYHUBOCTh OPraHU3MOB.

[Ipenmer u 3agmaum reHetuku. Mcropust pa3BuTHs reHeTUKU. Poibp mMTOIOrMH W 3MOPHOJIOTHH B
CTaHOBJICHUU '€HETHKH. BKi1ag poccHiicKuX 1 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeTOIbl TeHETHKH
(rubpumoNOruYeckud, LUTOTEHETUYECKUH, MOJEKYISpHO-TeHeTudecKuii). OCHOBHBIE TI'€HETHUECKHE
MOHATHSA. | 'eHeTHuecKas CUMBOJIHMKA, UCIIOIb3yeMasl B CXeMaX CKPEUIUBaHUM.

3aKOHOMEPHOCTH  HACJeJOBaHHWA MPU3HAKOB, ycTaHOBIeHHble [. Mennmenem. MoHorubpumgHoe
CKpelMBaHue. 3aKOH ennHooOpa3us THOpHUAOB MEPBOrO IMOKOJeHUs. [IpaBWio JOMHUHHpOBaHHSA. 3aKOH
pacIueIuieHHs IPU3HAKOB. ' nore3a yucToTsl raMeT. [1oHOe B HEMOITHOE JOMUHHUPOBAHHUE.

JurnOpunHoe CcKpeluBaHue. 3aKOH HE3aBHCHUMOIO HAacle[OBaHWsS Mpu3HakoB. lluroreHernueckue
OCHOBBI TUTMOPUIHOIO CKPEIIMBaHUs. AHATU3UPYIOLIee CKpelBanue. Vcnonp30Banue aHaIU3UPYOLIETO
CKpELIMBaHU IS ONIPEIeNICHNs] TEHOTUIIa 0cOo0u.

CuennieHHOe HacieloBaHHe Npu3HakoB. Pabora T. Moprana mo CuLEIUIEGHHOMY HAaclleOBAaHHIO T'CHOB.
Hapymenue crienyieHusi reHOB B pe3yibTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEACTBEHHOCTH. | eHeTHUECKHE KapThl.

I'enernka mona. XpoMOCcOMHOE OIpeieNieHre oia. AyTOCOMBI U TOJIOBBIE XpOMOCOMBI. ['oMorameTHbIe 1
rereporamMeTHble opranu3mMbsl. HacienoBanue Npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

W3meHunBocTe. BHIbl W3MEHUMBOCTH: HEHACIEICTBEHHAas M HacleACTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOW H3MEHYMBOCTH. XapaKTEepUCTHKAa MOJU(PHUKALMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN
psa v BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KomndecTBEHHBIE U Ka4eCTBEHHBIE IPU3HAKU U X
HopMa peakuuu. CBoicTBa MOAN(DUKALTMOHHON N3MEHUYUBOCTH.

HacnepcTBenHasi, WM TEHOTHNWYECKas, W3MEHYMBOCTh. KoMOWHATWBHAas M3MEHYMBOCTh. Melo3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOW M3MEHYMBOCTU. MyTalioHHAast U3MeHYHBOCTh. Kitaccudukarus
MYyTaIlii: TeHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluii. MyrareHHble (pakTopbl. 3aKOH
FOMOJIOTHYECKUX PSAJIOB B HaclieIcTBEHHOM n3MeHunBoctd H.U. BaBusnosa.

BHaesnepHas HacleICTBEHHOCTb U U3MEHUYNUBOCTb.

I'enernka yenoseka. Kapnotun denoeka. OCHOBHBIE METOABI T'€HETHKH YEIOBEKA: ME€HEAJOTHUECKUH,
ONMM3HELOBBIM, IUTOT€HETUYECKUH, OMOXUMHYECKHH, MOJIeKyIspHO-TeHeTHdeckuil.  CoBpeMeHHOe
OIpe/ieTIEeHNE TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAaHME, T€HOTHUIIMPOBAHKWE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacneacTBeHnHsle 3a0oseBaHUsT YelIOBEKAa: TEHHBIE 00Je3HU, OOJE3HW C HACJICICTBECHHOU
MPEPACTIONIOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hu. CoMaTHueckre W reHepatuBHble MyTarud. CTBOJIOBEIE
KIeTKH. [IpUHIMTIBL 370pOBOTO 00pa3a KHM3HU, JUATHOCTHKH, MPOMWIAKTUKH W JICUCHHS T'€HETHYCCKHX
Oose3Hell.  MeIUKO-TCHETHUECKOE  KOHCYJIbTHpPOBaHHME. 3HAYCHHWE  MEJUIMHCKOW TEHETHKH B
MPEJOTBPAILEHUH U JICUEHUH TeHETHYECKHX 3a00JIeBaHNH YelloBeKa.

JemMoHcTpanum:

[optpersr: I'. Mengpens, T.Mopran, I'.nme ®@pus, C.C.YerBepuxos, H.B. Tumodeen-PecoBckui,
H.U. BaBuinos.



Tabmuuel u cxembl: «MOHOTHOPHIHOE CKpEUIMBAHUE M €r0 IUTOTEHETHYECKash OCHOBa», «3aKoH
pacIIeIUIeHHs M €r0 IIUTOTeHETHYeCKas OCHOBa», «3aKOH YUCTOTHI TaMeT», «{urubpuaHoe CKpemrBaHuey,
«lluronornyeckre OCHOBEI TUTHOPHUITHOTO CKPEITUBAHUY, «Meito3y, «B3anMoielicTBre alIeIbHBIX TCHOBY,
«l'emeTnyeckne KapThl pAacTEHWH, J>XUBOTHBIX U 4eloBeKa», «leHeTwka mona», «3aKOHOMEPHOCTH
HaCJIEIOBaHUA, CLEIUIEHHOro ¢ TosioM», «KapuoTumel yenoBeka M JKUBOTHBIX», «BUIBI M3MEHYMBOCTHY,
«MoaudukaunonHas W3MEHUYMBOCTB», «HacnemoBanme pesyc-akropa», «['eHeTHKa TpyHm KpOBHY,
«MyTalnoHHas U3MEHYUBOCTb.

Ob6opynoBanue: Moaenu-anmumkanu «MoHOrHOpUIHOE CKpeluBanue», «HemomHoe TOMUHIpOBaHUEY,
«durnbpunHoe ckpemmBanuey», «llepekpéct xpomocom», MHUKPOCKON W MHKporpemnapatr «/lpozoduma»
(HOpMa, MyTaruu GOpPMBI KPBUTHEB W OKPACKH Tela), repbapuii «I'opox moceBHOI.

JlaGopaTopHbIe B MPaKTHIECKHUE PAOOTHI:

Jlaboparopnas pabota Ne 5. «3yuenue pe3ynpTaToB MOHOTHOPHTHOTO W AUTHOPUIHOTO CKPEIINBAHUS Y
Ip030(UITBI HA TOTOBBIX MUKPOIIPETapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenne Moan(UKaMOHHON H3MEHUYNBOCTH, IOCTPOCHUE BAPUALIIOHHOTO
psiia ¥ BapUALMOHHOM KPUBOW.

JlaboparopHast pabota Ne 7. « AHANIN3 MyTanui y Apo30¢HIIbl Ha TOTOBBIX MUKpOIpEnapaTax».

[IpakTidaeckas padora Ne 2. «CocTaBieHHe U aHATN3 POJTOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexunst oprann3MoB. OCHOBBI OMOTEXHOIOTHH.

Ceneklys Kak Hayka W Ipouecc. 3apoKICHUE celeKUuMu U aoMectukanus. YueHue H.M. BaBunoBa o
[IEHTpax TPOUCXOXKACHUSI W MHOT000pasus KyJIbTYPHBIX pacTeHuil. LIeHTphl TpONCXOXKICHHS TOMAITHUX
KUBOTHBIX. CopT, TOpOAa, IITaMM.

CoBpeMeHHBIE METOABI CelIeKIMH. MaccoBblii U WHIUBUAYaJbHBI OTOOPBl B CENEKIHUH PACTCHUH U
KHUBOTHBIX. OIlCHKa SKcTepbepa. bBIM3KOPOACTBEHHOE CKpEHIMBaHWE — WHOpUAWHT. Yucras JHHUS.
CkpenyBaHue 4YUCTBIX JUHMUEA. [‘erepo3uc, wmiau TUOpugHas cwia. HepoacTBeHHOE CKpelMBaHHE —
ayropumuar. OtnanéHHas ruOpuam3anus u e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 U IIOJydeHHe
MOJNUIUTIONAOB. JIOCTHXEHUS CENEKIUU PaCTEHUM, S)KUBOTHBIX U MUKPOOPraHU3MOB.

BroTtexHOMmOTNMS KaK OTpaciah MPOU3BOACTBA. | 'eHHas MHKeHepHs. DTarbl cozaanus pekomonaanTHoi JTHK
U TpaHCTeHHbIX oOpraHu3MoB. KierouHas wunxkeHepus. KieTouHele KynbTypbl. MHUKpPOKIOHAIBHOE
pa3sMHOKeHue pacteHuid. KiioHMpoBaHHE BBICOKOIMPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okosorudeckue U tuueckue npobiemsl. [MO — reneTndeckn MOU(PHUIIMPOBAHHBIE OPTaHU3MBI.

HemoncTpanuu:

Hoprpetsr: H.U. BaBunos, U.B. Muuypun, I'.J]. Kapnegenko, M.®D. IBaHos.

Tabnuie 1 cxeMbl: KapTa «L{eHTpBI MPOUCXOKACHUS U MHOT000Pa3ust KyJIbTYPHBIX pacTeHHi», « Tlopoabl
JOMaITHUX JKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas rtuOpuguzanmusy, «PaboTse
akagemuka M.D. UBanoBay, «llomummonnns», «OO0BEKTHI OMOTEXHOIOTHWY, «KIleTOouHBIE KyIBTYpPH U
KJIOHUPOBaHUE», «KOHCTpyHpoBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHHe: MYJISDKH IDIOZIOB M KOPHEIIIOOB IUKHUX (POPM U KYJIBTYPHBIX COPTOB PaCTeHUH, repoapuit
«CenbCKOX03iCTBEHHBIE PACTEHU.

JlaGopaTopHbIe U MPaKTUIECKUE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOBI M JOCTH)KEHHUS CENIEKIIMM PACTEHHUH W KMBOTHBIX (HAa CEIEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOHMCIBITATEIBHBI YY4acCTOK, B TEIUIMYHOE XO3SHCTBO, JTAOOPaTOPHIO
arpoyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

1 yac B Hefento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

Tema 1. DBomIOIMOHHAST OUOIOTHSL.

[IpenmochuIKi BO3HUKHOBEHHS 3BOIOIMOHHON TEOPHH. DBOMIOIIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.
BrnuistHue 9BOITIOIMOHHON TEOPHH Ha pa3BUTHE OUOJIOTHH U IPYTHX HAyK.

CBumerenbcTBa HBOMIONWHU. lameoHTOMOTMYECKHE: IOCIENOBATEIbHOCTh TIOSBICHHUS BHAOB B
MAJICOHTOJIOTMYECKOM JIETOMHNCH, TiepeXxoaHbie GopMbl. bruoreorpaduueckue: cxoAcTBO U pa3nuuue payH u
(J10p MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOACTBA M Pa3jinivs 3MOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHaTOMHUYECKHE: TOMOJIOTMYHBIEC, aHAJIOTMYHBbIEC, PYAVMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJEKYJISpHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHHW3MOB HACIIEACTBEHHOCTH M OCHOBHBIX META0OJIIMYECKUX MyTeH y Bcex
OpraHU3MOB.



OpomonmonHass Teopus Y. HapeuHa. IIpeanochbulkd BO3HWKHOBEHHS NapBUHU3MA. J[BIKyIIHE CHIIBI
9BOJIFOIIMHU BUOB 110 JlapBrHY (M30bITOUHOE Pa3MHOXKEHHE IIPU OIPaHUUEHHOCTU PECYPCOB, HEONpeAeIEHHAs
M3MEHYHMBOCTD, OOpKOa 3a CYIIECTBOBAHHUE, €CTECTBEHHBIH 0TOOD).

Cunrernueckast Teopust 3Boaonun (CTD) 1 e€ OCHOBHBIC TIOJTI0KCHUS.

MuxkposBostonys. [lomynsaus kak eAMHNLA BUIAa U 3BOJTIOINH.

HBwkymme cuibl ((hakTopbl) SBOMIOUUHM BHAOB B HpHpoJie. MyTallMOHHBIN Mpolecc 1 KOMOWHATHBHAS
n3MeHYuBOCTh. [lomymnsronnsie BomHbI U Apeiid reno. M3omsuus u Murpanus.

EcrecTBennsiit 0TO0p — Hampapisiomui paktop 3Bomonun. ®opMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoGneHHOCTh OPraHu3MOB Kak pe3yJsbTar 3BoJtonuy. [Ipumepsl npucnocoOaeHnii y OpraHu3MoB.
Apomopho36l 1 HIHOATAITAIIHH.

Bux u BumooOpazoBanne. Kpurepun Buma. OcHOBHBIE (GOPMBI BHI000pa30BaHUS: TreorpadudecKoe,
9KOJIOTHYECKOE.

MakposBomtonus. @opMel 3BosOLNH: (DUITETHUECKAs], NUBEPreHTHAs, KOHBEPreHTHas, MapajuleibHasl.
HeoOpatuMocTh 3BOITIONINY.

[Ipoucxoxnenue oT HeceHaIN3UPOBAaHHBIX MpeaKoB. [Iporpeccupyromias cnenyanu3anys. AganTuBHas
paauanys.

JeMoHCTpauuu:

IMoprpersr: K. Jlunneir, X.b. Jlamapk, Y. JdapBun, B.O.KoBanesckuii, K.M. Bb3p, 3. T'ekkens,
@. Mronnep, A.H. Cesepuos.

Tabnuie! u cxemsl: «Pa3BuTHE OPraHUUECKOro MUpa Ha 3eMiie», «3apOIbILIH T03BOHOYHBIX )KHBOTHBIXY,
«ApxeonTepHukcy, «Popmbl 60pbOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY, «MHOTr0O00pa3re copToB
pacteHmii», «MHOTOOOpa3ue MOPOJ KHUBOTHBIX», «llomymsumu», «MyTanMoHHAsT W3MEHUYUBOCTHY,
«Apomopdossy, «Uanoananramumy, «O01mas ereHepanus», «/IBukyie ciisl 3Boonum», «Kapra-cxema
Mapmpyta nytemectBus Y. lapsunay, «bopb0a 3a cymiecrBoBanue», «IIpucrnoco0ieHHOCT, OPraHu3MOBY,
«I'eorpaduueckoe BUA00Opa3zoBaHuey, « IKOIOTHIECKOE BUA00OPA30BAHNE).

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C PAa3JUYHBIMH THIIAMH OKpackd, HaOOp IUIONOB M CEMSH,
Koyiekius «lIpuMepsl 3alMTHBIX NPUCIIOCOOJICHHUH Yy JKUBOTHBIX», MOZAeNb «OCHOBHBIC HaIpaBIICHUS
3BOJIOLMNY», 00bEMHAst Mo «CTpOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

Buoreorpaguueckass kapra mupa, KojuieKuus «@DOpMbl COXPaHHOCTH HMCKONA€MBIX J>KUBOTHBIX U
pacteHui», mozaenb anmvkanua «llepexkpéct xpomocom», BIaXKHbIE MpenapaThl «Pa3BuTHE HACEKOMOTO,
«PazBuTHE JATYIIKUY, MUKpOTpenapaT «/pozoduna» (Hopma, MmyTannu GopMbl KPEUTEEB M OKPACKH TEa).

JlaGopaTopHbI€ U TPaKTUIECKHE PAOOTHI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BHOB IO MOP(OIOTHIECKOMY KPUTEPHIO».

JlaGoparopnast pabora Ne2. «OmucaHue NPUCTIOCOONEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOIO
Xapakrepay.

Tema 2. BO3HUKHOBEHUE U pa3BUTHUE KU3HU Ha 3eMJIE.

JloHay4HBbIe IpeACTaBIEHNS O 3apOXKIACHNN KU3HH. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU HA 3eMIIE:
abuoreHe3 W maHcHepMus. XWMWYecKas 3BONIONUS. AOHOTEHHBI CHHTE3 OpPraHWYECKUX BEIECTB W3
HEOpPraHWYEeCKUX. OKCIIEPUMEHTAIIbHOE IIOATBEPXKICHHE XUMHUYECKOH »3Bomonnu. HauanbHble 3Tanbl
ouonorndeckoii sBoronun. ['umnoreza PHK-mupa. ®opmupoanne MeOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE
npoTokieTky. [lepBbie KileTKH 1 uX 3Bomonus. POPMUPOBAHNE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pa3Butne xusHu Ha 3emie mo spaMm U nepuojam. Karapxeil. Apxelickas | HpoTepo3oiickas 3pbl.
[laneo3oiickast %pa u €€ Tmepuoibl: KEeMOpPHUICKHH, OPJOBUKCKHH, CHIYPHHCKHH, JI€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Mes3o3oiickas apa 1 €€ eproAbl: TPUACOBBIH, FOPCKUH, METOBOM.

Kaiino3zolickas spa u €€ nepuobl: MajJleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIMMaTa U TeOJIOTHYeCKuX mporeccoB. OCHOBHBIE ATAIbI SBOJIIONIMN PACTUTEIHFHOTO U
XKHUBOTHOTO MUpPa. ApoMOpQO3bI y pacTeHH U )KUBOTHBIX. [0sIBIIEHNE, paclBET M BEIMUPAHUE IPYIIIT JKUBIX
OpPTraHHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpaK€HHE HBOJIOLUMH. OCHOBHBIE CHUCTEMAaTUYECKHE TIPYIIIBI
OpPraHHU3MOB.

OBooNYs YenoBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTHe mpeacTaBieHuil 0 MPOUCXOKICHUH YETOBEKa.
MeTtoasl u3yueHus aHTponoreHe3a. CXOJCTBa M pazIuyMsa 4YeJIOBEKa M JKUBOTHBIX. CucTeMaTHdeckoe
MTOJIO’KEHHUE YEIIOBEKA.



JBmxymue cuisl (pakTopsl) aHTpororeHe3a. HacmencTBeHHass MI3MEHYUBOCTh M €CTECTBEHHBIA OTOOP.
OO6mIecTBeHHBINM 00pa3 XKU3HU, U3TOTOBIICHUE OPYAUHA TPYa, MBIITUICHHE, PEUb.

OcCHOBHBIE CTaguMl ¥ BETBH OBONIOIHMH YEJIOBEKa: aBCTPAJONUTEKH, YemoBek ymenbrid, YemoBex
npsaMoxoasamui, YemoBek HeaHepTalibekuil, UenoBek pasyMHblil. Haxoqkyu HCKOMTaeMbIX OCTaTKOB, BPEMS
CYIIECTBOBaHUsI, 00JIaCTh PacIpOCTPaHEHHsI, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHsL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE Pachl: €BpONeoHIHas (eBpasuiicKas), HErpo-aBCTpaTOUIHAS
(9KBaTOpHaNbHAS), MOHTOJIOUHAS (a3MATCKO-aMEpPHUKaHCKas). YepThl MPpUCTIOCOOICHHOCTH MPEICTaBUTENCH
YeJIOBEYECKUX pac K YCIOBHSIM CylIecTBOBaHUs. EnnHCcTBO yenoBeyeckux pac. Kputrka pacusma.

HemoHcTpanmu:

[Toptpetsr: ®@. Pemu, JI. Ilactep, A.W. Onapun, C. Mumrep, I'. FOpu, Y. Japsun.

Tabmumper 1 cxembl: «Bo3HukHOBeHHE COJIHEUHOW CHCTEMBD», «Pa3BUTHE OPraHMYECKOTO MHEPay,
«PactutenpHas kietka», «KuBoTHas kierka», «lIpokapmormueckas kieTtka», «CoBpeMeHHas cHucTeMa
OpraHnyueckoro mupa», «CpaBHEHHE aHATOMHUYECKUX YepT CTPOCHHS 4YelOoBeKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJOIMYECKUX HAXOAOK TIPEIKOB COBPEMEHHOTO UEJIOBEKay,
«/peBHeiinue mroam», «Jpesuue moau», «llepBbie COBpeMEHHEBIE JIIONY, «UeIoBeYeCKe packy.

Ob6opynoBanue: wmymsiku  «[IpoucxoxkaeHne denoBeka» (OIOCTBI aBCTPaJIONUTEKa, MUTEKAHTPOIIA,
HeaH/IepTaliblla, KPOMAaHbOHIIA), CIETKH WIH H300paKEHUS KAMEHHBIX OPYAHH TEepBOOBITHOTO YEIIOBEKa
(xamMHU-4oIITIEpHI, pyOMIa, ckpebia), TE€OXpOHOIOTHYEeCKas Tabnuia, KoJuteKims «DopMbl cOXpaHHOCTH
MCKOTIAeMBIX KUBOTHBIX M PACTEHUI.

JlaboparopHsie 1 pakTHYEeCcKue pabOTHI:

[Ipaktudeckas padora Ne 1. «M3yyeHne HCKONaeMbIX OCTATKOB PACTEHHH H )KUBOTHBIX B KOJIICKIIHIX).

OKcKypcus «IBOJIOLMS OPTaHUYEecKOro MUpa Ha 3emyie» (B eCTECTBEHHO-HAYUHBIM MM KpaeBeauecKuit
My3ei).

Tema 3. Opranu3msl U OKpY Karoias cpeaa.

OKOJIOTHST KaK Hayka. 3aJadyd U pas3leibl SKOJOTHH. MeToAbl 3KOJOTMYECKHX HCCICAOBAHMM.
DKOJOTHYECKOe MUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 00UTaHUS OPTaHU3MOB: BOJIHAS, HA36MHO-BO3 yIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAs!.

Oxkonoruueckue Qaxtopsl. Kiaccudukarus skonormdeckux (akTopoB: aOHOTHYECKHE, OMOTHYECKUE H
aHTPOTIOTeHHBIE. J[elicTBHE IKOIOTHUECKUX (DAKTOPOB HA OPTaHHU3MEI.

AbGuoruueckre (akTOphl: CBET, TeMIeparypa, BiaxHocTh. @dotonepuonusm. I[IpucrnocobieHus
OpPTaHU3MOB K JIEHCTBUIO abMOTHYECKUX (hakTOpoB. bruonornueckie puTMel.

Buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aMMOJICHCTBUN: KOHKYPEHIIHSI, XUITHAYECTBO, CHMONO03 U
ero ¢opwmbl. [lapazuTusm, Koomepanus, MyTyaldn3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AmMeHcanu3M, HedTpanu3M. 3HaueHHe OMOTHYECKMX B3aWMOJEWUCTBUH IS CYIIECTBOBAHHS OPTaHW3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKNE XapaKTepUCTHUKU Tomyasanud. OCHOBHBIC ITOKA3aTeNW MOIMYJANUN: YHCIEHHOCTB,
IUIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTB, NMPHUPOCT, MHUTpanus. /lMHaMuKa YUCIEHHOCTH TOMYJSIIHA U €&
peryamnus.

HemoncTpanuu:

Hoprpetsr: A. 'ymbonbar, K.®. Pymise, O. ['ekkens.

Tabmuuet w  cxembl: kapra «llpupomnbie 30HBI 3emun», «Cpensl OOUTaHUS OPraHU3MOBY,
«Doronepuonuzmy», «llomynsaimuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH TOMYJSIUN HH(Y30pUU-
TyQenbkmny, «Iluimesbie nemnu.

JlaboparopHsie 1 ipakTUYecKue paboThI:

JlaGopatopnas padorta Ne 3. «Mopdonoruueckre 0cOOCHHOCTH PACTEHUI W3 pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabota Ne 4. «BmusiHue cBeTa Ha pOCT M Pa3BUTHE YSPEHKOB KOJIEYyCay.

ITpaktraeckast padora Ne 5. «IloacdéT MIOTHOCTH MOIYJISAIIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoobiiecTBa 1 IKOIOTHIECKHE CUCTEMBI.

Coo0riectBO  OpraHu3MoB — OwuoleHo3. CTpyKTyphl OHOIIEHO3a: BHJOBas, MPOCTPAHCTBEHHAs,
Tpouueckas (numiesast). Buapi-nomuHaHTEL. CBSI3U B OMOIIEHO3E.

Okonoruueckue cuctemsl (9kocuctembl). [lonsTe 00 sKocucTemMe n OuoreoneHose. OYHKIMOHATIBHbIE
KOMITIOHEHTBI SKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTHI, pelyLeHTbl. KpyroBopoT BeuecTB U MOTOK SHEPTUH
B 9KocucTeMme. Tpoduueckue (HHIIEBBIE) YpPOBHHM SKocucTeMbl. [luineBbie menmu U cetd. OCHOBHBIE



[IOKa3aTeId IKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJOTHUECKUE MUPaMUJIbL MPOAYKLMU, YUCICHHOCTH,
o6uomaccel. CBOHCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIIAINs, pa3BuTre. CyKieccus.

IIpupoansie sKocuCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOIO MJIM ILIHPOKOIMCTBEHHOTO
neca.

AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBL. Y pOOosKocucTeMbl. bronornueckoe u Xo3siCTBEHHOE
3HA4YEeHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak hakTop ycTohunBocTr sKocucteM. CoxpaHeHue OMOIOTHUECKOro pa3sHoo0pasus Ha
3emie.

Yyenne B.U. Bepuaackoro o 6uocdepe. I'panutisl, coctaB u cTpykrypa 6mocdepst. XKiBoe BemecTso u
ero ¢yuakuuu. OcobeHHocTH OmMOchepbl Kak TI00AIBHOM SKOCHCTEMBL. J[MHaMUYecKoe paBHOBeCHE U
obpaTHas cBs3b B Omocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHYECKHE IWKIBI 3JIEMEHTOB (YTIIepoa, a3oTa). 30HaJIbHOCTh
ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.,

YenoseuecTBo B Onocdepe 3emiin. AHTponoreHHble n3MeHeHus B Onocdepe. ['modanpHble SKOIOTHYECKHE
mpoOIeMBI.

CocymiecTBoBaHHE MPUPOABI 1 yenopedecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBA YCTOHUUBOCTH
ouochepsl. OcHOBa palMOHATIBHOTO YIPABICHUS MPUPOAHBIMH pecypcaMM M HX HCIIOJIb30BaHMUE.
JocTtmxenus: OMOJIOruy 1 0XpaHa MPUPOABIL.

[eMoHCTpauuu:

[oprpetsr: A 1. Tencnu, B.H. Cykaués, B.W. Bepraackwuii.

Tabmuupet u cxemsl: «llumessie nenu», «bruoneHoO3: cocTaB U CTpyKTypay, «[IpuponHsie coodmiecTBay,
«Uenu nuranusy, « IKoIOrHUEcKas mupamuia», «buocdepa u yenosex», « IKOCUCTEMA IUPOKOIUCTBEHHOTO
neca», «DKOCUCTEMa XBOMHOTO Jecay», «buoleHo3 BogoéMay, «ArporeHo3y, «IIpumepHbie aHTpOIOTeHHbIE
BO3JICHCTBHsI Ha NPUPOLY», «BaykHeHIMe UCTOYHUKHU 3arpsi3HEHUS BO3yXa U IPYHTOBBIX BO1», «llouBa —
BayKHEHIas cocTaBsomas ouochepsr», «DakTophl gerpananuu mouBy, «llapHuKoBBIN 3P PerT», «PaKTophI
PaAMOaKTUBHOTO 3arps3HEHUs1 Onocdeprr», «OO0mas cTpykTypa omocheps», «PacnpocTpaneHue XU3HH B
onocdepe», «O30HOBBIN 3kpaH Onochepsr», «Kpyrosopot yriepoma B 6mocheper», «Kpyrosopor azora B
HPUPOAE».

Ob6opynoBanue: MoJieNb-auIMKaus « TunnyHble OMOLeHO3bI», TepOapuil «PacturensHble coolmiecTBay,
koiekiun  «bronieHo3», «Bpeautenn BaKHEHIINX CEILCKOXO3SHCTBEHHBIX KYJIBTYp», Tepbapuu u
KOJUIEKIIMM PACTEHUH M >KWBOTHBIX, MPHHAJJIEkKAIIME K Pa3HbIM 3KOJIOTMYECKHMM TpYIIaM OJHOTO BHUAA,
Kpacnas xaura Poccuiickoit denepannu, n300paxxeHns: OXpaHIeMbIX BHJIOB PACTCHUH U )KUBOTHBIX.

[IJIAHUPYEMBIE PE3YJIbTAThI OCBOEHMS IIPOITPAMMbBI 10 BHUOJIOTMU (BA3OBBIM
YPOBEHbB) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHN L.

Cormacho ®I'OC COO ycraHaBnuBarOTCd TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOYHYaIOIIMMUCS
MPOTrpaMM CPEIHETO 00IIero 00pa30BaHus: TUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHUS mpeameTa «buojorus» BbIOENEHBI CIEAYIOIINE
COCTABJISIFOIINE: OCO3HAHHE OOYYAIONUMHUCS POCCHMCKON TPaKIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH W CaMOOTIPE/IEICHUI0, HATMUYUEe MOTHBAIIMU K OOYYEHUIO OMOJIOTHH,
[IEeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXICHWH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEW U
HUCTOPUYECKHUX TPAJUIUN Pa3BUTHUS OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CHOCOOHOCTH OO0YYarOIIUXCS
PYKOBOJACTBOBAThCSI B CBOEH AEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHM yCTAaHOBKaMH, IIPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUsl, HAJUMYHE SKOJOTHYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LENU H
CTPOMTH KU3HEHHBIE IIaHBI.

JlnuHOCTHBIE pe3yNnbTaThl OCBOEHHUS mnpeamera «buosorus» HOCTHraroTcss B €JUHCTBE y4eOHOW H
BOCTIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBHHM C TPAJAWLMOHHBIMH POCCHUCKHMHU COIIMOKYJIBTYPHBIMH,
HMCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHATHIMU B OOIIECTBE NMPaBWIIaMU U HOPMaMU
MOBEJICHNSI U CIIOCOOCTBYIOT TIPOIIECCAM CAMOTIO3HAHHMS, CAMOBOCIUTAHUS W CaMOPAa3BUTHsI, Pa3BHTHUS
BHYTpPEHHEH MO3WINHN JINYHOCTH, TATPUOTHU3MA, YBAXKEHUS K 3aKOHY W MPABOMOPSAAKY, YEIOBEKY Tpyla U
CTapIleMy MOKOJICHHIO, B3aMMHOI'O YBaXXCHHs, OEPEXKHOr0 OTHOMICHUS K KyJIbTYPHOMY HACIEIOHIO H
TpaauIUsIM MHOTOHAIIMOHANILHOTO HapoAa Poccuiickoii @enepannn, IpuUpoae U OKpYKaroleh cpee.

JInuHOCTHBIE Pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «BbHoiIorus» JOKHBI OTpaXaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYaIOMIMXCA PYKOBOJCTBOBATbCA C(HOPMUPOBAHHOW BHYTPEHHEH MNO3MLHUEH JIMYHOCTH,
CHUCTEMON IICHHOCTHBIX OpUEHTAllMi, IIO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIUX



TpaIULIMOHHBIM LIEHHOCTSAM POCCUHCKOI0 O0IIECTBA, PACIIMPEHNE )KU3HEHHOTO OIIBITA U OIIBITA JESTEIbHOCTH
B IIPOLIECCE peaTN3allii OCHOBHBIX HAIPaBICHUH BOCIIMTATEIIBHOM NEATEIBHOCTH, B TOM YUCJIE B 4aCTH:

1) rpaxxaaHCKOr0 BOCHHMTAHHUS:

c(OpPMHUPOBAHHOCTh T'PAKAAHCKOW MO3UIMM OOYYArOLIErocs KaK aKTHUBHOTO M OTBETCTBEHHOI'O WIEHa
poccuiickoro oduiecTna;

0CO3HAHHE CBOMX KOHCTHTYLIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHUE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH HAESTEIBHOCTH NPU CO3JaHWU YYEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U TIO3HABATEJIbHBIX 32144, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTDH ONpPENENATh, COOCTBEHHYIO IO3UIHUIO 10 OTHOLICHUIO K ABJICHUSAM COBPEMEHHOH JKU3HU U
OOBSACHATH €€;

YMEHHUE YYUTHIBATh B CBOUX HEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEHCTBHSA JIIOACH C
pa3HbIMH YOS KICHUAMH, KyJIbTYPHBIMU LIEGHHOCTSIMH U COLIUAJIBHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MpPOIECCE COBMECTHOTO BBIMIOJHEHHUS y4eOHBIX, IMO3HABATENBHBIX U
HCCIIEI0BATENbCKUX 3a]a4, YBOKUTEIHHOE OTHOIICHHE K MHEHHUIO ONIOHEHTOB MPHU OOCYKIEHHH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJeP KaHus,;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTpUOTHYECKOTO BOCITUTAHUSL:

c(OPMHUPOBAHHOCTb POCCHUHCKOM TI'PaXKIaHCKOM HIECHTUYHOCTH, MAaTPUOTHU3MA, YBRKEHHUS K CBOEMY
Hapolly, 4YyBCTBa OTBETCTBEHHOCTH nepel PoauHoi, ropgoctu 3a cBoMl kpail, cBoro PonuHy, CBOM SI3bIK U
KyJnbTypY, IPOLIUIOE U HACTOsAIIEe MHOTOHAIMOHAIBHOr0 Haponaa Poccnn;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 U MaMSITHUKaM MpPHUPOJBI, NOoCcTHkeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIOCOOHOCTH OLICHHBATH BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH, TOHUMaHHUE
3Ha4YeHUs] OMOJIOTHHU B MTO3HAHUH 3aKOHOB MIPUPO/IBI, B )KU3HU YeJIOBEKa U COBPEMEHHOTO O0IIECTBA;

nuzaerHas yOexIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO OTEYecTBY M €ro 3alluTe, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HAHUE JTyXOBHBIX LICHHOCTEN POCCHICKOTO HAPOIA;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO TIOBEACHUS,;

CIIOCOOHOCTH OIEHHBATh CUTYallMi0 U NMPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYACh HA MOpaIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JTUYHOTO BKJIAJa B IOCTPOEHHUE YCTOMUMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOILUEHUE K CBOMM POJUTENSIM, CO3JAaHUIO CEMbUA Ha OCHOBE OCO3HAHHOI'O NPUHATHSA
LIEHHOCTEN CEMENHOM XKHU3HU B COOTBETCTBUM € TPAIULMSIMKU HapoaoB Poccuu;

4) 5CTETUYECKOrO BOCIIHTAHHS:

3CTETUUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETHKY ObITa, HAYYHOIO W TEXHHYECKOrO TBOPYECTBA,
CHOpTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

MMOHUMaHUE AYMOIMOHAJILHOTO BO3JAEHCTBUS KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSBIISATH KaueCTBA TBOPUECKON
JTUYHOCTH;

5) Gpu3HMUECKOr0 BOCITUTAHMS:

MOHUMAaHNE W peajH3alus 3J0pOBOro M 0e30MacHoro odpasa *KHU3HH (340POBOE MUTAHUE, COOMIOACHUE
TUTUCHUYECKUX TPaBUI U HOPM, COAJIaHCHUPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, peryispHas (u3ndecKas
aKTHUBHOCTD), OEPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOT'O OTHOLIEHHS K COOCTBEHHOMY (hPU3UUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

MMOHMMaHHe [IEHHOCTHU IPAaBUJI MHANBHYyaTIbHOTO M KOJUIEKTHBHOTO O€3011acHOTO TIOBEJCHHS B CUTYAITUX,
YIpOXKarUIMX 310POBbI0 U KU3HU JIIOJIEH;

OCO3HaHWE IMOCIEACTBUNA W HEMPUSATHE BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHUS aNKOrojsi, HApPKOTHKOB,
KypeHHS);

6) TpyIOBOTO BOCIIUTAHUSL:

TOTOBHOCTH K TPYAY, OCO3HaHKE LIEHHOCTH MacTepCTBa, TPy I0Jtooue;

TOTOBHOCTH K aKTHBHOW JESTEILHOCTH TEXHOJIOTHUECKON U COLMANBHON HAINPaBICHHOCTH, CIIOCOOHOCTh
MHUIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BHITIOIHSTH TaKyIO IEATEIbHOCTD;



WHTEpeC K pasnuuHbIM cepaM mpodecCHOHATBHOW JeSTeNIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD OyayIeit mpodeccuu U peain30BbIBaTh COOCTBECHHBIC )KU3HEHHBIC TUIAHBI,

FOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHIO ¥ CaMOOOpa30BaHHIO Ha MIPOTSHKEHUN BCEH YKU3HU;

7) 9KOJOrUYIECKOT0 BOCITUTAHHS:

9KOJIOTHYECKH IIeJIeco00pa3HOe OTHOIICHUE K MPUPOJAC KaK MCTOYHUKY JKU3HM Ha 3emile, OCHOBE ef
CYIIECTBOBaHMUSI;

MOBBIIIICHHE YPOBHS 3KOJOTMUYECKON KYJBTYphl: NMPUOOPETCHUE OINbITa IUIAHUPOBAHUS IMOCTYIIKOB U
OIICHKH WX BO3MOKHBIX TIOCJICICTBUH JUIsl OKPYKAIOIICH CPEIIbI;

OCO3HaHHUE MIOOATEHOTO XapaKTepa SKOJOTHIECKUX MPoOJIeM U IMyTel HX pelICHNUS;

CIOCOOHOCTP HMCIONIH30BaTh MpHOOpeTacMble TIPU M3ydeHUH OWUOJIOTHY 3HAHUS W YMEHUS MPH PEIICHUH
po0JIeM, CBSI3aHHBIX C PAIIMOHANBHBIM MPHUPOJIONIONIH30BaHUEM (COOTIOICHHE TIPABHJI MTOBEJICHUS B IPUPO/IC,
HaTpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B 3KOCHCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, OHOChEphI);

AKTUBHOE HEMPUATUE JCHCTBUN, MPUHOCSIIMX BpeA OKPYXKAWIIEH MPUPOTHOW Cpele, yMEHHUE
MPOTHO3UPOBATh HEOJIATONPHUATHBIC HSKOJIOTUYCCKUE TOCICACTBUS MPEANPUHUMACMBIX JIEHCTBHH U
MPEeIOTBPAIaTh UX;

HAJINMYUC PA3BUTOr0 3SKOJIOTMYCCKOI'0 MbBIIIJICHUA, 9KOJIOTHYECKOM KYJbTYpPbI, ONbITa ACATCIBHOCTH
HKOJIOTHYECKON HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBAThCS UMHU B MO3HABATENILHOW, KOMMYHHUKATHBHOM
W COIMATBHOW TPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON JEATENLHOCTH BKOJOTHYECKOM
HaTPaBICHHOCTH;

8) EeHHOCTH HAYYHOTO MO3HAHU:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W
OO0IIECTBEHHO! MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIETYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM U YMTATEIBLCKON KYJIbTYPhI KaK CPEICTBA B3aUMOACHCTBUS MEXKAY JIFOIbMU
W TIO3HAHUS MHPA;

MOHUMAaHUE CIEIUPUKH OMOJIOTUH KaK HayKW, OCO3HaHWE € poild B (POPMUPOBAHUU PAIMOHATHHOTO
HAYYHOTO MBIIIICHUS, CO3MAHUH IIEJIOCTHOTO TPEACTaBIcHUS 00 OKpY)KalolleM MUPE KaK O CIMHCTBE
MPUPOBI, YENOBeKa M OOMIeCTBa, B MO3HAHWUHM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpobiieM
COXPaHEHHS MPUPOTHOTO PABHOBECHS;

Y6e)K,Z[éHHOCTB B 3HAYNUMOCTH 6I/IOJ'IOFI/II/I JJIsL COBpeMeHHOﬁ OUBUIIN3AaIIUN O6eCHe‘IeHI/IH HOBOT'O YPOBHA
Pa3BUTHS METUIIMHBI, CO3/IaHUSI IEPCICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh PeCypCHbIE MPOOIEMBI
Pa3BUTUA YCTIOBCYECTBA, ITOMCKaA HyTeﬁ BbIXOJAa U3 rI100aIbHBIX DKOJOTMYECKUX HpO6JIeM u O6eCHe‘{eHI/IH
nepexoja K YCTOﬁqHBOMy pa3BUTUIO, PAUOHAJIBHOMY HCIIOJIB30BAHUIO TIPUPOAHBIX PECYPCOB u
(hOpPMHUPOBAHUIO HOBBIX CTAHAAPTOR JKU3HHU;

3aWHTEPECOBAHHOCTh B IMOMYYCHUH OHOJOTMYECKUX 3HAHWW B ILENSX TMOBBIINICHHUS OOIICH KYIbTYpHI,
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH KaK COCTABHOW 4YacTH ()YHKIIMOHAIBHOW IPAaMOTHOCTH O0YyYaroIuXcs,
(dbopMupyeMOl PH U3yUeHUN OUOJIOTHH;

IMOHMMAHUE CYHIHOCTH METOJOB IIO3HAHHWA, HCHOJB3YEMBIX B CCTCCTBCHHLIX HayKax, CHOCOGHOCTB
HCIIOJIB30BaTh IIOJIy4a€MbI€ 3HaHHA [JIA aHajlv3a U O6T)$[CHeHI/I$I SIBJICHUI OKpyXaromiero mupa "
IIPOUCXOAAIINX B HEM H3MeHeHHI7[, YMEHUE [€J1aTh 000CHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE Hay4HbIX q)aKTOB
" UMCIOUIUXCA JaHHBIX C HEJIBIO MOJTYUYCHUSA JOCTOBEPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh OMOJIOTHYECKHE 3HAHUS JIJISl PEIICHUS TIPOOJIEM B pEalIbHBIX
KU3HCHHBIX CUTYAIINAX;

OCO3HAaHUE IICHHOCTH HAyYHOW JIEATEIILHOCTH, TOTOBHOCTh OCYIIECTBJIATH MPOSKTHYI U
HCCIIEIOBATEIIBCKYIO JIEATEILHOCTh UHAUBH/TyaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEephIBHOMY 00pa30BaHHIO MW CaMOOOpa30BaHUIO, K aKTHBHOMY
TMMOJTY4YCHUIO HOBBIX 3HAHWUH 110 OMOJIOTHH B COOTBETCTBHUH C KU3HEHHBIMHA HOTpe6HOCT5[MI/I.

B mporiecce ocTikeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS 00YYAIOIIHMHUCS MPOTPAMMBI 110 OHOJIOTHU
Ha YPOBHE CPETHETO 001I1ero o0pa3zoBaHusl y 00yJaroIIMXCsl COBEPIIICHCTBYETCS YMOIIMOHATBHBIA HHTEIIEKT,
Mpeanoarammui copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIONIETO CIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHJIETHh
HaIpaBIICHUS PAa3BUTHS COOCTBEHHOI 3MOIIMOHAIBEHOM c(hepbl, ObITh YBEpEHHBIM B ce0e;



CaMOpEryJIMPOBaHUs, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPHHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNE, CTIOCOOHOCTh aalTUPOBAThCS K SMOIMOHAIBLHBIM W3MEHEHUSM W MPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlN{, BKJIIOYAIONIEH CTpEeMIIEHHE K IOCTM)KCHHIO IENH W YCIEXy, ONTHMHU3M,
WHHUIUATHBHOCTh, YMEHHUE ICHCTBOBATH, HCXO/S U3 CBOMX BO3MOXKHOCTEI;

SMITaTHH, BKIIOYAIOMIEH CTIOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €T0 IPU
OCYIIECTBICHUY KOMMYHHUKAIIUH, CTIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHUIO;

COLMANIBHBIX HAaBBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHUSI C JIPYTUMH JIIOABMH,
3a00THUTHCS, IPOSIBIIATH MHTEPEC U Pa3periaTh KOHPIUKTHIL.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS ydeOHOTO mpenMera «bHOJOTHS» BKIIOYAIOT: 3HAYMMBIC IS
(hopMUpOBaHUST MHUPOBO33PEHHUA OOYYAOIINXCS MEXAUCIUIUIMHAPHBIE (MEXIIpPEeIMETHBIE) OOIIeHaAYIHbIE
MOHSTHSA, OTPAKAIOUINE [EJIOCTHOCTh HAYYHOH KapTWHBI MHpa W CHenu(UKy MeTOAOB MO3HAHHA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHsl, SIBICHHE, MTPollecc, CUCTeMa, HayuHbIH (akT,
NPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeOBaHHe, HaOMI0ACHHE, HW3MEpEHHE,
SKCHEPUMEHT W JpYTuX), yHUBEpcalbHble Y4eOHble ACWCTBHs (TMO3HABAaTENbHBIC, KOMMYHHKATHBHBIC,
peryiaTuBHBIE), oOecrneunBatone (OpMUPOBaHUE (YHKIIMOHAIBHONH TPAMOTHOCTH M COIUAIBLHOM
KOMIIETEHIINY 00YJarOIINXCS, CTIOCOOHOCTH 00YJAIOIINXCS UCTIONh30BATh OCBOCHHBIE MEXKTUCITUILIHHAPHBIE,
MHPOBO33pEHYECKHE 3HAHWS W YHUBEpCAIbHBIC y4deOHBIE IEeWCTBHA B TIO3HABATENHHON WM COIHAIBHOMN
MIPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS IIPOTPaAMMBI CPEIHETO 00IIero 0Opa30BaHMs OTPAKAIOT:

OBJ'IaI[CHI/IC YHUBEPCAJIbHBIMHA y‘-IC6HI)IMI/I I1I03HaBaTCJIIbHbIMU ILCﬁCTBI/IS[MHZ

1) 6a30BbIC JIOTUYECKHE JCHCTBUS:

CaMOCTOSITEIbHO (POPMYIHPOBATH U aKTYAIN3UPOBATh MPOOJIEMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPpHU OCBOCHUU 3HAHUN HpI/IéMbI JJO''M4Y€CKOI'0 MBbIIIJICHUA (aHaﬂma, CHUHTC3a, CPAaBHCHMUA,
KiaccuguKanuy, o000IIeHNs), PaCKPBIBATh CMBICIT OHOJIOTHYECKUX TOHATHH (BBLIETSATH WX XapaKTepHBIE
MIPU3HAKY, YCTAHABIIUBATH CBSI3U C APYTUMH TIOHSATHIMH);

OTIPEETSATh MEIN JeATeNFHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU WX JOCTIKEHHS, COOTHOCHUTH
PE3yIbTaThl AEITEIHHOCTH C IOCTABICHHBIMHU LIEIISIMH,

HCIIONIb30BaTh OMOJIOTUYECKHE TIOHATHS JIJIsl OOBSICHEHUS! (PaKTOB W SBJICHHIA KUBOW TIPUPOIBL;

CTPOUTH JIOTUYCCKUEC PaACCYKACHUA (I/IHIlyKTI/IBHI)Ie, JACAYKTHUBHBIC, 1o aHaHOFI/II/I), BBISABIIATD
3aKOHOMCEPHOCTHU U ITPOTUBOPEUM B paCCMATPHUBACMBIX SBJICHUAX, q)OpMYJ'H/IpOBaTb BBIBOJIbI U 3aKJIFOYCHMUS,

MNPUMCHAThL CXEMHO-MOJCJBHBIC CPCACTBA JIA MPCACTABICHUA CYHICCTBEHHBIX CBSI3e W OTHOIIECHUM B
M3y4YaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHH PAa3HOTO POJA, BBISBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX NCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEHICHHS NpoOJeMbl C YYETOM aHAM3a WMEIONIMXCS MaTepHalbHBIX U
HEMaTepUANBHBIX PECypCOB;

BHOCHUTH KOPPEKTUBHI B JIESATEIHLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB IENSAM, OIIEHUBATH PUCKU
MOCJIEICTBUHN IEATCILHOCTH,

KOOPJWHHUPOBATh U BBIMIOJHATH paboTy B YCIOBHUSIX pEabHOTO, BUPTYaJbHOTO M KOMOWHHPOBAHHOTO
B3aMMO/ICUCTBHS;

Ppa3BHUBATh KPEAaTUBHOC MBIIIIJICHUE ITPHU PEIICHUHU JKU3HCHHBIX HpO6.]'IeM;

2) 6a30BBIC UCCIIEIOBATEIBCKUE ICHCTBUS:

BJIaJIeTh HaBBIKAMH Y4eOHO-MCCIIEOBATEIbCKONH M MPOEKTHOW NESATEIbHOCTH, HABBIKAMH pPa3peLIeHUs
npobieM, o0iagaTh CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOAOB PELICHUS
MPAaKTUYECKUX 3aay, IPUMEHEHHUIO Pa3INYHbIX METOJIOB IO3HAHMUS;

HCIIOJIB30BaTh PA3JIMYHBIC BUABI ACATCIBHOCTH IO IMOJIYUYCHHWIO HOBOI'O 3HaHHWA, €r0 HMHTCPIpETALNU,
Hpeo6pa3OBaHm0 U IIPUMECHCHHUIO B yqe6HI)IX CUTyalusax, B TOM YHMCJIC IIPpHU CO3IaHNU yqe6HBIX U COUAJIbHBIX
MIPOEKTOB;

q)OpMI/IpOBaTI) Hay‘lHBIfI THIT MBIIIJICHHWA, BJIaJICTh Hay‘-IHOﬁ TepMHHOJ’IOFHefI, KIIFOYEBBIMHU IMOHATHUAMHU U
METO/aMU;

CTaBUTh U (OPMYIUpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOM NEATEIBHOCTH U KU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYalIU3UpOBaTh 3a7auy, BBIABUIATh TUIIOTE3Y €€ pelleHus,
HaXOIWUTh apTyMEHTHI I JOKa3aTeIhCTBA CBOMX YTBEPKICHHH, 3a71aBaTh apaMeTphl M KPUTEPUH PEIICHHUS;



aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ peIICHUs 3aJaud pe3yjbTaThl, KPUTUYECKU OLICHUBATh WX
JOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN ONBIT;

OCYILECTBIIATH LI€JICHAPABICHHBII IONCK NIEPEHOCA CPEACTB U CIIOCOO0B NEHCTBU B IIPO(ECCHOHATBHYIO
cpeay;

yMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO M IPAKTUUECKYIO 001aCTH KU3HEAESTEIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WEH, TIpeAjiaraTb OpUTHHAIBHBIC TOAXO0/bl U PEHICHUs, CTaBUTh MPOOJIEMbI 1 3a/1a4H,
JOIYCKAIOIINE aJlbTEPHATUBHbIE PELLICHNS;

3) pabota ¢ uHpOpMaIHE:

OPHUEHTHPOBATHCA B PAa3NUYHBIX HCTOYHUKAX HH(popManuu (TeKCTe Y4eOHOro TMOCOOHS, Hay4IHO-
HOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CJIOBAPSIX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B
Wntepnere), aHanu3upoBaTh HMH(YOPMAIHMIO Pa3TUYHBIX BUAOB W (QOPM TPEACTABICHUS, KPUTHUECKH
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTH;

(dhopMynupoBaTh 3aMpoChl U TNPUMEHSATH PAa3IUYHbIE METOABl MpPU TOHCKE W OTOOpEe OMOIOTHYecKOH
nH(pOpMaIuy, HeOOXOAMMOH JIJIs BHIOJHEHHUS YUCOHBIX 3a/1a4;

npuoOperaTh OIIBIT HCTIONb30BaHUS MH()OPMAITIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOIb30BAHUS PA3TUUHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BEIOMPATh ONTUMABHYIO ()OPMY TIPEICTABICHUS OHOIOTHYECKON NH(OPMAITUH (CXEMBI,
rpaduKu, AEarpaMMel, TaOJIHIBI, PUCYHKH U IPYTOE);

WCTIONB30BaTh HAayYHBIH S3BIK B KadyecTBE CpEACTBA NpU pabore ¢ OHoNornueckoil mHbopmarmei:
MPUMEHSTh XUMHUYECKUE, (PU3NUECKUE W MaTeMaTW4yecKue 3HaKH U CUMBOJBI, (GopMyisl, abOpeBHaTypy,
HOMEHKJIATypy, UCIOIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPECTBA HATJISTHOCTH,

BJIaJIeTh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI HHPOPMaIH, HHOOPMAIIMOHHOW 0€301aCHOCTH JTMYHOCTH.

OgnazeHue yHUBEpCaIbHBIMA KOMMYHUKATHBHBIMU ACHCTBUAMU:

1) oOmenue:

OCYILLECTBIIATh KOMMYHHMKALIMM BO BCeX cepax >KU3HHU, aKTUBHO y4acTBOBAaTh B AUAJIOTEe WU IUCKYCCHH
[0 CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY)KICHHS OTHOCHTEIHHO
BBINOJIHEHUS TIpeAIaraeMot 3a1a4H, YIUThIBaTh HHTEPECHI U COITIACOBAHHOCTD IMO3ULMI IPYTHUX YYaCTHUKOB
JUasiora Wi AUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpeIcTBa O0IICHUS, TOHUMATh 3HAYCHUE COI[UATIbHBIX 3HAKOB, MTPEIIOCHUIIOK
BO3HUKHOBEHHSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMSIT4aTh KOH(QJIUKTHI U BECTH MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOIEHHS W B3aMMOJCHCTBHUS, IOHUMATh HAMEPEHUs JIPYTUX JIHOJICH,
MPOSIBJIATh YBKUTEIBHOE OTHOLICHHE K COOECeIHHUKY M B KOPPEKTHOH ¢opme (OopMylIupoBaTtbh CBOU
BO3paXXKCHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) coBMeCTHas JIESTEIbHOCTB!

MOHUMATh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAaHIHON W WHAWBUAYalbHONH pPaObOTHI MPH pPElICHUH
OMOJIOTHYECKOW MPOOIEMBI, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOICHCTBHS
MIPU pelIeHur yueOHOW 3a/1a4H;

BBIOMpPATh TEMATUKy U METOJBI COBMECTHBIX JICHCTBUU C Yy4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaXXZI0TO WIeHa KOJUIEKTHBA,

MPUHUMATE L€ COBMECTHON AEATEIBHOCTH, OPraHM30BBIBATh W KOOPAMHHUPOBATH JIEHCTBUSA O €€
JOCTHKEHHIO: COCTABIIATH IUIAH JICHCTBUH, pacnpeaessiTh pojiu ¢ y4ETOM MHEHUH YYaCTHUKOB, 0OCYXKIATh
pe3yabTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4yeCTBO CBOETO BKJAJa M KAKIOTO YYacCTHHKA KOMaHIbl B OOIIMH pe3ynbTar IIo
pa3paboTaHHBIM KPUTEPHSIM;

Mpe/yiaraTh HOBBIE TPOEKTHI, OIICHUBATH WJIEH C TO3UIMHA HOBWU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYHMOCTH;

OCYILECTBIISTH MO3UTUBHOE CTPATErMYECKOE MOBEJICHUE B PA3IIUUHBIX CUTYAIHAX, IPOSBIATH TBOPYECTBO
1 BooOpaxkeHne, ObITh HHULUATHBHBIM.

OBnazeHne yHUBEpCaIbHBIMU PETyJIATUBHBIMU ACHCTBHAMHU:

1) camoopranuzanusi:



WCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS ISl BHISIBIICHUS MIPOOJIEM U MX PEIICHHS B KU3HEHHBIX U YYCOHBIX
CUTYAIHIX;

BEIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHWH IIEJIeBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JEWCTBUSAX U
MOCTYMKaX MO0 OTHOIICHUIO K KUBOU MPHUPO/IE, CBOEMY 3[IOPOBBIO H 3/I0POBBIO OKPYIKAIOIITHX;

CaMOCTOSITEIILHO OCYILECTBIIATh TIO3HABATCIBHYIO JCATCIBHOCTh, BBISBISITH MPOOJIEMBI, CTaBHTh U
(hopMynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTeNbHOMN NSATEIBHOCTH U KU3HEHHBIX CUTYAIINsX;

CaMOCTOSITEIBHO COCTABIIATH IJIAH PELICHUS] MPOOJIEMBI ¢ YUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOHOCTEHN U MPEATIOUTECHHI;

JaBaTh OI[EHKY HOBBIM CHTYaIlHsIM;

pacmupsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEIOYTCHHN;

JleNIaTh OCO3HAHHBIN BRIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHIE;

OIIEHWBATh MPHUOOPETEHHBIN OTIBIT;

cnoco0CTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIMPOKOH SPYIUIMK B pasHbIX 00NacTsAX 3HAHUH,
MOCTOSTHHO TIOBBIIIATL CBOW 00Pa30BaTEIbHBIN U KYJIBTYPHBINH YPOBCHB,

2) CaMOKOHTPOJIb!

JlaBaTh OIICHKY HOBBIM CHUTYaI[MsM, BHOCHTb KOPPEKTHBBI B JCSATEIBLHOCTH, OICHMBATh COOTBETCTBUC
PE3yIBTaTOB ENSM;

BIIAJICTh HAaBBIKAMH TIO3HABATEIHHONH pe(IEKCHH KaK OCO3HAaHWS COBEPIIAEMBIX [EHCTBHHA U
MBICITUTENFHBIX TPOIIECCOB, X PE3yJTbTATOB M OCHOBAHWM, MCIIOIB30BATh MPUEMBI PEIIEKCHU ST OLEHKH
CUTYyaIlH, BEIOOpa BEPHOTO PEIICHHUS;

OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS 10 MX CHIKEHUIO;

MPUHUMATh MOTUBBI U @pTYMEHTBI APYTUX MPHU aHAIHU3E PE3YJIbTaTOB ACSITCIBLHOCTH,

3) npunsTHS ce0s U APYTHX

MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU U JOCTOWHCTBA,;

MIPUHUMATH MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIHU3€E PE3yTbTaTOB ACSTEIHHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTHX Ha OIINOKY;

Pa3BHUBaTh CIOCOOHOCTH MOHUMAThH MHUP C ITO3UIIUH JIPYTOTO YeJIOBEKa.

[IpenmerHble pe3ynbraThl ocBoeHUs mpopammbl COO mo Owonornn Ha 0a30BOM YpPOBHE BKITOUYAIOT
cneruduueckue s yaeOHOTOo npeamera «buonorusy HaydHbIe 3HAHWS, YMEHHUS U CIOCOOBI IEHCTBHUH 1O
OCBOCHUIO, HHTEPIPETALIMN ¥ IPE0OPa30BAHUIO 3HAHUH, BUIBI JICSITETEHOCTH T10 TIOJTYYEHUIO HOBOTO 3HAHUS
Y NMPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX YUYCOHBIX CUTYAlMsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CHUTYaIUsIX,
CBSI3aHHBIX C OHoNorKeil. B mporpamme npeaMeTHbIe pe3yIbTaThl PEACTABICHHBI M0 TOAaM 00Y4eHUS.

[IpeameTHbIE pe3yabTaThl OCBOCHHUS YUeOHOTO Mpeamera «buosorus» B 10 KIIBCCe OTpakaroT:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CUCTEME HayJYHOTO 3HAHHS €CTECTBEHHBIX HaYK,
B (DOpPMUPOBAaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTUHBI MUPa U HAYIHOTO MUPOBO33PEHISI, O BKIIA/IS
pOCCHHCKHAX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWONOTHH, (PYHKIIMOHATHLHOW TPaMOTHOCTH
YeIoBeKa JIJISl pelIeHHs )KH3HEHHBIX 3a]1ad;

YMEHHUE PACKphIBaTh COJCpKaHUE OHMONOTMYECKMX TEPMHUHOB M TOHSTHN: JKW3Hb, KJIETKA, OPraHU3M,
MeTabonmu3M (0OMEH BEIIECTB M IPEBpAICHHE JHEPIHU), TOMEOCTa3 (CaMOperylislus), ypOBHEBas
OpraHu3alys KHUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE (PErpOAyKIHs), HACIECTBEHHOCTh, N3MEHUYHUBOCTD,
POCT H pa3BHTHE;

YMEHHE U3JIaraTh OMOJIOTHYECKUE TeopruH (KIETOYHAs, XpPOMOCOMHAs!, MyTallHOHHAs, IEHTpaIbHAasl IorMa
MoJIeKyJsipHO#  Omoniorum), 3akoHbl (I'. Mennens, T. Moprana, H.UW. BaBwioBa) u yueHus (o0 meHTpax
MHOT000pa3uss M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHwii H.M. BaBunoa), ompenensars TpaHUIBI UX
MPUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHUE BJIAJIETh METOJJAMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAONIIOJICHUE U ONHCAHHE KUBBIX CUCTEM,
MPOIIECCOB U SIBJICHWUH, OPraHU3allvs U MPOBEJACHUE OMOIIOTUIECKOTO KCIIEPUMEHTA, BBIIBHKEHHE THIIOTE3HI,
BBISIBIICHHE 3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEIHYMHAMH, OOBSCHEHUE IIOJNyYEHHBIX PE3yJIbTaToB,
HCIIOJIb30BaHHBIX HAYYHBIX TIOHSATHIA, TCOPUI U 3aKOHOB, YMEHHE JI€/IaTh BHIBOIBI HA OCHOBAHUH I10IyYCHHBIX
PE3yIIbTaTOB;

YMEHHE BBIJIEISITh CYIECTBEHHBIC TPU3HAKH BUPYCOB, KJIIETOK MPOKAPUOT W SYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHa BEIECTB M MpEBpAILCHHUS SHEPTUU B
KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M DJHEPreTHYecKoro oOMeHa, XEMOCHMHTe3a, MHUTO3a, MeHo3a,
OTIJIOJTOTBOPEHHUS, PA3MHOXKEHHUSI, HHIAUBUAYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);



YMEHUE IPUMEHATH MOJIYUYEHHBIE 3HAHUS Ul OOBSCHEHUS! OMOJIOTMYECKUX IIPOLIECCOB U SIBICHUM, AJISA
NPUHATHS MIPAKTHYECKUX PELICHHH B MOBCETHEBHOM JKM3HM C IIENBI0 00ecredeHust 0€30MacHOCTH CBOETO
30POBbSl M 3[J0POBbsl OKPYXKAIOLIUX JIFOAEH, COOMIONEHNUS HOPM IPaMOTHOIO IOBEAEHUS B OKpYXKarolleH
IIPUPOAHON cpese, MOHMMAaHNuEe HEO0OXOIMMOCTH HCIIOJIb30BAaHUS JOCTIKEHUNH COBPEMEHHOW OMOJOTMH H
OMOTEXHOJIOTHH JJIsl pallHOHATIBLHOTO MIPUPOAOIONb30BaHHUS;

YMEHHUE pelaTh »IIEMEHTapHble TE€HETHYeCKHEe 3aJadud Ha MOHO- M JUTHOPHIHOE CKpellWBaHHE,
CIICIUICHHOE HAaCIeJOBaHNe, COCTaBISATh CXEMbl MOHOTHOPWAHOTO CKpPEIIMBAaHHUA MJIsi TMpelCKa3aHHs
HacJieIOBaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOIHSTD JTa00paTOPHBIE U TPaKTHYECKUe padoThI, COOII0AATh IpaBmia IpH padoTe ¢ y4eOHBIM
1 TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OLCHHWBAaThb M HHTEPIPETHPOBATh HMH(POPMAIMIO OMOJIOTHYECKOIO COMAEpKaHMS,
BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3 Pa3JIM4HBIX HMCTOYHMKOB (CpeIcTBa MaccoBOM HH(OpMauuy,
HAYYHO-TIOMYJISIPHBIC MaTepHaIIbl), STUUECKUE acIIEKThl COBPEMEHHBIX UCCIIeJOBaHMI B OMOIOTHH, MEIUIIHE,
OHOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCBMEHHBIE W YCTHBIE COOOIIEHMs, 00001as OHOIOTHYECKYIO
I/IH(I)OpMaHI/I}O N3 HCCKOJIBKMX UCTOYHUKOB, 'PAMOTHO HUCII0JIB30BATH MOHSATUHHBIN amnmnapar 6I/IOJ'IOFI/II/I.

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS yueOHOTO penmMeTa «bruomorus» B 11 Kimacce oTpakaroT:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOI'O 3HAHMS €CTECTBEHHBIX HAYK,
B )OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HayYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHS, O BKIIa/e
POCCHHCKHAX W 3apyOeXHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHWONOTHH, (PYHKIIMOHATHHOW TPaMOTHOCTH
YeJIoBeKa JIJIsl pellieHHs] )KU3HEHHBIX 3a/1a4;

YMCHHUEC PACKPBIBATH COJACPIKAHUC 6I/IOJ'IOFI/I‘ICCKI/IX TCPMUHOB U MMOHSTHIA: BUJ, MOIyJIsAOuAd, I“CHO(I)OHZI,
SBOJIONHMSA, JBWKYIIHE CHIIBI ((hDaKTOPBI) IBONIONWH, MPUCIIOCOOICHHOCTh OPraHU3MOB, BUI000pa30BaHHE,
JKOJIOTHUYECKHE (DAaKTOpBI, 9JKOCHCTEMa, MPOMYLEHTHl, KOHCYMEHTBHI, PEOYLCHThI, UEMH MUTaHUs,
JKOJIOTHYECKas MupamMuia, OnoreomneHos, onocdepa;

YMEHHUE H3JlaraTtb OHOJOrHYecKre Teopuu (3BoonoHHas teopus Y. JlapBuHA, CHHTETHYECKasi TEOpuUs
9BOJIIOIIMHK), 3aKOHBI M 3aKOHOMEpPHOCTU (3apogplmeBoro cxonactsa K.M. bapa, uepenoBanusi riaBHBIX
HanpasieHuid u nyrtei 3Bomounu A.H. CeBepuosa, yueHus o 6uochepe B.M. Bepnaackoro), onpenensars
IPaHMLBl UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMCHUEC BJIAACTb METOAaMH HAYYHOT'O ITIO3HAHHWA B 6I/IOHOFI/II/IZ Ha6J’IIO,Z[eHI/Ie H OIMMCAHHC XUBBIX CHCTEM,
MPOIIECCOB U SIBJICHWUH, OpraHu3allus U MPOBEACHUE OMOIIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIKEHHE TUTIOTE3HI,
BBIABJICHUE 3aBUCUMOCTU MEXKAY HCCICAYEMbBIMU BCIMYMHAMU, O6BHCHGHI/IC MOJIY4YCHHBIX PE3YyJIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHHUE ACJIaTh BBIBOALI HAa OCHOBAHWHU IMOJTYYCHHBIX
Pe3yIbTATOB;

YMEHHUE BBIIENATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTMYECKUX OOBEKTOB: BUAOB, MOITYJISLINH,
MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOI€OIEHO30B M JKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB:
HACJIC/ICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOIOo 0TOOpa, BHA000PA30BaHUS, HPUCIIOCOOICHHOCTH
OpPTaHU3MOB, JICHCTBUS DKOJOTHYECKHX (PAKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB M MMOTOKA SHEPTHH B
9KOCHUCTEMaX, aHTPOIOTEHHBIX M3MEHEHHH B DKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpOTa BEUIECTB U
OMOreOXMMHUYECKHUX IIUKIIOB B Onochepe;

YMEHHUE NPUMCHATH IMOJTYYCHHBIC 3HAHUA OJI 00BSICHEHNST OMOJIOTHYECKUX IIpoueCCoB " SIBHCHI/II‘/‘I, JUISL
NPUHATHA MIPAKTUYECKUX PEIIEHHH B MOBCEJHEBHOW XHU3HH C LIeJbl0 oOecreyeHns 0e30MacHOCTH CBOETO
3I0POBbSl M 3[JOPOBbSl OKPYKAIOLINX JIFOAEH, COOMIOEHNs HOPM IPaMOTHOTO TOBEACHUS B OKPYIKarolleH
MPUPOAHON cpene, NOHUMaHue HEOOXOMMOCTH UCTIOIb30BaHMS TOCTH)KEHUM COBPEMEHHOM OMONoruu st
PaLMOHATIBHOTO MPUPOAOTIOIB30BAHHUS;

YMEHHUE pelaTh dJieMEHTapHbIe OMOJIOTUYECKUE 3a/[a9H, COCTABIISATH CXEMbI IEPEHOCA BEIIECTB U SHEPTHU
B SKOCcHCcTEeMax (IIETH MUTaHNA);

YMEHHE BHITIOJHSATH J1a00paTopHbIE U paKTHYeCcKre paboThI, COOIII0ATh MpaBmiia Mpu padboTe ¢ yueOHbIM
1 1a00paTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHYECKH OLICHWBATh M WHTEPIPETHPOBATh HH(POPMAIMIO OHOJOTHYECKOTO COJEpXKaHus,
BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAaHHUS M3 Pa3JIMUHBIX HMCTOYHMKOB (CpEeICTBa MaccOoBOM HHGOpMauuu,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTpUBATh INI00AIBHBIE HKOJIOTHYECKHE POOIEMbl COBPEMEHHOCTH,
(hopMHPOBATH 1O OTHOILIECHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIC NIHCHBMEHHBIE M YCTHBIE COOOICHHSI, 0000mas OWOIOTHIeCKYIO
WHPOPMAITUIO M3 HECKOJIBKIX HCTOYHHKOB, TPAMOTHO HCIIONB30BATh MOHITUHHBIH anmapar OHOJIOTHH.



TEMATHUYECKOE IINITAHUPOBAHUE YYEBHOI'O IPEJJMETA «bHOJIOI' US>
10-11 KJIACC

HammeHoBaHue pa3enoB u TeM IporpamMmbl

Koin-
BO 4acoB

ONeKTpOHHbIE (undpoBsie)

00pa3oBaTeIbHbIE PECypChI

Tema 1. buonorus kak Hayka (2 4)

1. buosnorus kak HayKa

http://www.virtulab.net
https://globallab.org/ru/course/cover/nach
ala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

2. MeTtozs! Mo3HAHUS KUBOH PUPOTHI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nach
ala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 2. XKuBble cuctembl U ux opranuzanus (1 4)

3. buonormueckue cHCTEMBI, MPOLECCHl U HUX

HU3y4yeHHUe

http://www.virtulab.net
https://globallab.org/ru/course/cover/nach
ala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 3. XuMuueCcKuil COCTaB U CTPOCHHE KIIETKH (8 )

4. XwuMuueckHili cocTaB KJIEeTKH. Boma u

MHHCPAJIIBbHBIC COJIN

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

5. benku. CocraB u cTpoeHue OEIKOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

6. ®epMeHTH — OHOJIOTHYECKUE KATATU3aTOPhI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

7. Yrnesonsl. JInnuael

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

8. Hyxneunossie kucinoTsl. ATD

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

9. HUcropus u ™MeToapl U3YyUYEHHS KICTKH.
Krnerounas teopus

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

10. KnneTka xak megocTHas >KHBasg CHCTEMA

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

11. Crpoenue JyKa-
PHOTHUYECKON KIIETKH

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 4. JKuszHeneaTenbHOCTE KIETKH (6 1)

12. OOmen BemectB. IDlmactuuecknii 0OMEH.
dorocunTe3. XeMOCHHTES

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

13. DHepreTrueckuii 0OMeH

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

14. buocuures Genka 2

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

15. Hexnerounsie (hOpMBI KU3HU — BHPYCHI ( 1

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 5. Pa3MHOXEHUE U MHAMBHIYAIbHOE Pa3BUTHE OPraHU3MOB (5 1)

16. JKu3HeHHBIM UK KIETKHU. JleleHne KIIETKH.
MuTto3

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

17. ®opMbl pa3MHOXKEHUSI OPraHU3MOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

18. Meiio3

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

19. Obpa3oBaHne M Pa3BUTHE MOJOBBIX KIIETOK.
OmutonoTBOpEHHE

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

20. NanuBHIyambHOE pa3BUTHE OPTAHU3MOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nach
ala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 6. HacneacTBEeHHOCTh M K3MEHYHBOCTH OPTaHU3MOB (8 4)



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

21. I'emetTnka — HayKa O HACJICICTBEHHOCTH H
HU3MEHYUBOCTU

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

22. 3aKOHOMEPHOCTH HACJIEIOBaHHUs TMPU3HAKOB.
MoHOTHOPHTHOE CKPEIUBaHUE

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

23.  JlurmOpuaHOe  CKpeIIMBaHHWE.  3aKOH
HE3aBUCHMOTO HACIICIOBAHUS TPU3HAKOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

24. CuenyieHHOE HaClIeJOBaHUE MPU3HAKOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

25. I'enetnka moia. HaciemoBaHue mpH3HAKOB,

http://www.virtulab.net

CIIETIIIEHHBIX https://globallab.org/ru/course/cover/nac
C TOJIOM hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru
26. 3MeEHYUBOCTS. HenacnencreeHnas http://www.virtulab.net
H3MEHYUBOCTH https://globallab.org/ru/course/cover/nac

hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

27. HacneacTBeHHAast ©3MEHUYUBOCTD

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

28. 'eHeTnKa 4yeIoBeKa

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#. YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

Tema 7. Cenexiust oprannzmMoB. OCHOBBI 6HOTEXHOIOTHH (3 1)

29. Cenekius Kak HayKa U IIpoLece

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

30. MeToapl U TOCTIKCHUS CEIICKINH PAaCTCHUN H
YKHUBOTHBIX

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

31. buoTexHOIOTUs KaK OTpaciib IPOU3BOICTBA

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

PE3EPB

OBIEE
[TIPOTPAMME

KOJIMYECTBO  YACOB 1o

34

KJIACC
HaumeHnoBaHue pa3zienoB u TeM IporpamMmsl

Koi-
BO 4acOB

ONeKTpOHHbIE (mmudpoBsie)

o0Opa3oBaTenbHbIE PeCcypChl

Tema 1. DBomronnoHHas 6uosorus (9 4)

1. DBonrOIMS U METOABI €€ U3yUYEHUS

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

2.  Hctopus
9BOJIIOIIN

pasBUTHA  TPEJCTaBICHUN 00

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

3. Bua: xputepuu u crpykrypa. Ilomymsmms kak
3JIEMEHTApHAs CIUHMLA BHIA

http://www.virtulab.net
https://globallab.org/ru/course/cover/nach
ala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

4. J[IBwkyiine CHIIbI (3JIEMEHTapHBbIC (HhaKTOPHI)
SBOITIOIIAN

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

5. EcrecTBeHHBIH 0TOOP 1 €0 (hopMBI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

6. PesynbTaThl SBONIOLUH: TPHCIOCOOICHHOCTD
OpTraHu3MOB U BUI000pa3oBaHue

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

7. HarpaBneHus ¥ IyTH MaKpO3BOJIIOLIMU

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

Tewma 2. BO3HUKHOBEHHE U Pa3BUTHE KHU3HU Ha 3emite (9 1)

8. Hcropus xu3Hm Ha 3emiie W METONBI €&
m3ydeHus. [UMoTe3sl TPOUCXOXKIEHUS JKU3HU Ha
3emie

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

9. OCHOBHEIE ATanbl 9BOJIIOOHUU OPraHUYCCKOro
MHpa Ha 3eMne, PAa3BUTHUC KU3HU I10 5paM U II€pruogaM

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

10. CoBpeMeHHasi cuCTEMa OPraHUYECKOro MUpa

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/

11. DBomronus 4enoBeka (aHTPOIIOTCHES)

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

12. dBwxkymue cuibl (pakTopsl) aHTPOIIOTeHEe3a

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

13. OcHOBHBIE CTaAUH PBOIIOIINH YeJIOBEKA

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

14. YenoBeueckue pachl U MPUPOTHBIC aTaNTAIINH
yeJoBeKa

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

Tewma 3. Opranusmsl U OKpysKarommas cpeaa (5 9)

15. DOkonorus Kak HayKa

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

16. Cpenpl 0OMTaHUS U HKOJIOTHYECKHE (PAKTOPHI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

17. Abuotndeckre GpakTopsl

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

18. Buotnyeckue hakTopbl

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

19. Dxonormueckue XapaKTepUCTHKM BUAA U
TOMYJISALHH

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

Tema 4. CooO1ecTBa 1 3KOJIOTHYECKUE CHCTEMBI (9 4)

20. Coo0rmiecTBa OpraHu3MOB

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

21. DOxkocucteMbl U 3aKOHOMEPHOCTH  HX
CYIIECTBOBAHUS

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

22. I[IpupoaHbIe SKOCUCTEMBI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

23. AHTPOIIOT€HHbIE SKOCUCTEMBI

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

24. buocdepa — riobanbpHas 3KOCHCTEMA 3eMITH

http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/

25. 3aKOHOMEPHOCTH CYILECTBOBaHMS OHOChepE http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
1 hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru
26. YUenorevecTBo B Ouochepe 3emiun http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
1 hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru
27. CocyliecTBOBaHUE MPUPOILI U YE€TI0BEUECTBA http://www.virtulab.net
https://globallab.org/ru/course/cover/nac
1 hala_biologii.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru
PE3EPB 2
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
TEMATHYECKOE IIVTAHUPOBAHMUE
11 KJIACC
Ne HaumenoBanun KoaudyecTBo yacoB DJIeKTPOHHbIE
© e pa3iesioB H (uudposbie)
n/ Bcer Konrpoasnsr  IIpakTnyeckn
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoThI
NMPOrpamMmbl pecypcsl
DBOTIOIHOHHA bu6mmoteka [IOK
1 18 2 3 https://m.edsoo.ru/7f41lcc
st OMOJIOTHS
74
Bo3uuknoBeHn
¢ H PASBHTHE bubmuorexa [JOK
2 18 1 1 https://m.edsoo.ru/7f41cc
’KU3HU Ha 74
3emie _
Opranusmel 1 bubanoreka ITOK
3 OKpY Karomiast 10 0 2 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa u bu6nuoreka [IOK
4 HKOJIOTHYCCKHE 14 1 1 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
buonorunuecku
5 € OCHOBBI 5 0 1
OXpaHbI
TIPUPO/IBI



http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
http://www.virtulab.net/
http://www.sbio.in/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

PesepBHoe bubanoreka HOK
2 https://m.edsoo.ru/7f41cc
BpeMs 0
OBIIEE
KOJIMYECTBO 68
YACOB 110

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbIE
aTa
Ne T Kourpo IpakTn uupposbie
eMa ypoka usyue
n/m Bcero JbHBbIE YyecKue st o0pa3oBarteinb
padoThI padoThI HblIe pecypchbl
bubanoreka
1 DBOJIIOLHS 1 METOABI ¢ 1 1 0 LIOK
W3y4YCHUS https://m.edsoo.r
u/863ea20e
Ucropust pazBuTus
NpeACTaBICHUIN 00 bubanoreka
SBOJIIOLMN. AHTUYHBIE H [IOK
2 1 0 0
CPEIHEBEKOBBIE https://m.edsoo.r
MIPEICTABJICHUS C CYITHOCTH u/863e9570
Y Pa3BUTHUH KU3HHU.
3 Cucrtema OpraHM4eCcKoM 1 0 0
npupoasl K JInanes
4 OBOJIIOIIMOHHAS CHCTEMA 1 0 0
JK.b.Jlamapka
5 MonekynspHble 1 0 0
CBUJIETENHCTBA IBOJIIOLIMU
Mopdonoruueckue u BrommoTexa
[HOK
6 IMOPHOTIOTUYECKUE 1 0 0
https://m.edsoo.r
CBUJICTENIHLCTBA YBOJIFOLINU U/863e9c1e
ITameonTomorndyeckue u
7 ounoreorpaduueckue 1 0 0
CBUJICTENIHLCTBA YBOJIFOLINU
8 MukposBomtonus 1 0 0
IMonmynsiums kak
AJIIEMEHTapHasl €IUHUIIA
bubanoreka
BHUJA U DBOJIIOIUH. OK
9 JlaGopatopHas padota Ne 1 1 0 1 1
«CDABHEHNE BIIOB 11 https://m.edsoo.r
PaBHCHHE BUJIOB 1O u/863e99c6
MOP(}OIOTHUECKOMY
KPUTEPUIO»
10 OBOJIIOLIMOHHAS TEOPUS 5 0 0
Y./lapBuHa
bubanoreka
JBroKy1e Cuiibl
11 (a1eMeHTapHBIE (aKTOPHI) 1 0 0 HOK
N— https://m.edsoo.r
IBOION u/863e9dad
12 EcrecTBenHsblit 0TOOp U ero 1 0 0 bubnuoreka
bopmbI [HOK



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

https://m.edsoo.r

u/863e9ed0
HacnenctBennas
M3MEHYMBOCTD - UCXOIHBIN
13 MaTepHa JjIsl YBOJIIOIUH.
JlaGopaTopHnas pabota Ne2
N3MeHYMBOCTh OPraHU3MOB.
Pe3ynbTarel 3BOIIOLMN:
npUCroco0JIEeHHOCTD
OpraHu3MOB U
BUJI000pa3oBaHue. bubnuoTeka
14 JlaboparopHuas pabota Ne 3 LHOK
«Omnucanue https://m.edsoo.r
MIPUCTIOCOOICHHOCTH u/863e9fde
opraHu3ma u e€
OTHOCHUTEIIbHOTO
XapaxkTepa
15 BunoobpaszoBanue
Hanpasnenus u nytu bubnuoreka
16 Makpos3Bostonuu. [Ipsimbie LHOK
HaOIIOICHUS TIpoIIecca https://m.edsoo.r
3BOJIIOLIUH. u/863e9cle
17 Heob6patumocTts 3BOIIOIMH
18 Hcropus xu3Hu Ha 3emiie u
METOMBI €€ U3YYCHUS
bubnuoteka
19 I'unioressl mporucxoxACHUA [HOK
JKU3HU Ha 3emiie https://m.edsoo.r
u/863eaba6
bubnuoteka
20 Pa3Butune xun3Hu B [HOK
Kpunro3oe. https://m.edso0.r
u/863eatbbe
PaszBuTHe xu3Hu B
21
ITanmeo3soe.
PaszBuTue Xu3Hu B
22
Meso3oe.
PazBuTHe xu3Hu B
23 .
Kaitnosoe.
OCHOBHBIE 3Tanbl
SBOJIIOIMHA PACTUTEIHHOTO U
bubnuoteka
JKHBOTHOTO MHUpa. OK
24 [TpakTiueckast paborta Ne 1 1
«/3yueHne uCKomaemMpIx https://m.es00.1
yi u/863eashc

OCTaTKOB PacCTeHUH U
JKUBOTHBIX B KOJIJIEKIIUSAX)



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpemMeHHas cuctema

bubauoreka
HOK

25 0 0
OpPraHU4YeCKOro Mupa https://m.edso0.r
u/863ea48e
26 MHuoroo6pasue 05 0
OpPraHUYECKOTO MUpPa
DBOIOIHS YEJIOBEKA bubanoreka
(anTpomnorenes).Ilonoxenune HOK
27 0 0
YeJI0BEKa B CHCTEME https://m.edsoo.r
’KUBOTHOTO MHPa u/863eac2c
28 [TepBbIe npeacTaBUTEIN 0 0
poaa Homo
29 ITossBnenme uemoBeka 0 0
pa3yMHOT0O
bubnuoreka
JIBuKyIIIHE CUTTBI HOK
30 0 0
(axTOpBI) aHTpOIIOTCHE3a https://m.edso0.r
u/863ead44
q bubnuoreka
€JI0BEUECKHUE PaChl U
31 MIPUPOJIHBIC aIalITAIIMH 0 0 HOK
https://m.edsoo.r
Hejoseka u/863eaea2
O0001enne Mo TEME
32 «BO3HUKHOBEHNE U 0.5 0
pa3BUTHE KU3HU HA 3eMIIe)
PesepBHBIil ypOK.
33 O0001IeHNEe IO TEME 0 0
«Bo3HKHOBEHME U
pa3BUTHE KU3HU Ha 3eMiie»
34 DKOJIOTHS KaK HayKa 0 0
bubnuoreka
35 Cpenpl oOuTaHus U 0 0 IIOK
9KOJIOTHYECKUE (PaKTOPbI https://m.edso0.r
u/863eafec
AOuoTtudeckue (HaxTopsl.
bubnuoreka
JlaGopaTtopHnas pabota Ne 4. OK
36 «Mopdoorudeckne 0 0.5 1
6 . https://m.edsoo.r
OCOOCHHOCTH PAaCTCHHH U3 1/863eb 106
Pa3HBIX MECT OOUTAHHS.
AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 5.
37 «BiasiHEE cBeTa Ha POCT U 0 0.5
pa3BHUTHE YEPEHKOB
KoJIeyca
BzaumoorHoIIEHU
38 OpraHu3Ma 1 Cpeabl. 0 0.5

[IpakTuyeckas pabora Ne2



https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eac2c
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"OreHKa BIUSHAS
TEMIIEPaTyphl BO3IyXa Ha
yejoBeka'

bubnuoTeka
OK
39 buotnueckue paxTopsl 0 1
¢ P https://m.edso0.r
u/863eb348
40 [Homynsus. 0
DKOJOTHUYECKHUE
XapaKTepUCTUKU
nomynsuuu. [TpakTrudeckas
41 N 0.5
paborta Ne 3 «IToxcuér
TUIOTHOCTHU TOMYIISALUAN
pa3HbIX BUJOB PACTCHHID»
42 DKOJIOTHYECcKasi HUIIA U 0
MEKBHUJIOBBIC OTHOIIICHUS
bubnuoreka
CooO1iecTBa OpraHu3MOB HOK
43 0
— OHOIIeHO3 https://m.edsoo.r
u/863eb46a
bubnuoteka
OKOJIOTUYECKHUE CUCTEMBI LIOK
44 0
(3KOCUCTEMBI) https://m.edsoo.r
u/863eb46a
OcHOBHBIE TIOKA3aTeNn
9KOCUCTEMBI.
45 OKOJIOTUYECKUE MTUPAMUJBI. 0
CBoiiCTBa IKOCUCTEM.
Cyxkueccus
46 [IpupoaHbIe 3KOCHCTEMBI 0
Okocucrema. [Ipaktuyeckas
47 pabota Ne 4. AkBapuyMm Kak 1
MO/JIeTh SKOCHUCTEMBI.
48 AHTpPOIIOTE€HHBIE 0
9KOCUCTEMBI
bubnnoreka
Buocdepa — rnobanbHas L[IOK
49 0
IKOCHCTEMA 3EMJIU https://m.edso0.r
u/863ebb5e
VYuenue B. M. BepHaackoro
50 0
0 Ouocdepe u HOOChEpE
bubnuoteka
3aKOHOMEPHOCTH [HOK
51 0
CyIlleCTBOBaHUs OMOChEPHI https://m.edsoo.r
u/863ebd16
52 YenoseuecTBO B Onocdepe 0

3emin



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

53

54

CocymiecTBoBaHUE
HMPUPOJBL K YEJIOBEYECTBA

O0001eHnE TEMBI
«Coo01tecTBa 1
SKOJIOTHYECKHE CUCTEMBI»

Bubnuoreka
HOK
https://m.edsoo.r
u/863ebale

55

56

PesepBHBIi ypOK.
O000111IcHNE TEMBI
«CoobmecTBa u
JKOJIOTHYECKHE CUCTEMBD»

OxpaHa BUJ0B U
MONYJIALUN

57

58

59

OxpanHa 3KOCHCTEM

buonornueckunii

MOHHUTOPHHTI. HpaKTI/I‘leCKaﬂ

pabota No5. Omnpenenenue
KayecTBa BOJIbI BOJOEMA

peseps

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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