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IHOACHUTEJIBHAS 3AIINCKA

ITpu paszpaboTke mporpamMMbl O OUOJIOTUM TEOPETUUECKYIO OCHOBY JJISI ONpEAETICHHUS MOAXOJOB K
(bopMHpOBaHUIO COAEpKaHUSI yueOHOTO mpeamera «bHoorus) COCTaBHIIN: KOHIETITYyalbHBIC MOJIOKEHUS
dI'OC COO o B3auMOOOYCIIOBIICHHOCTH IICJICH, COJEP)KaHMS, PE3yIhbTaTOB OOy4YeHUS W TpeOOBaHUH K
YPOBHIO MOATOTOBKHM BBIITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M MPUHIUINAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpasoBanusi B Poccuiickoit denepamnum, a Takxke
MOJIOKEHUT O crnernuduke OHoioruu, €€ 3HAYeHUH B IO3HAHWW JKUBOM MpHUPOABI M 0OecreueHUH
CYLIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CorjiacHO Ha3BaHHBIM IMOJIOXKEHUSM, ONpeAeNieHbl OCHOBHbBIE
(GyHKIIUM pOrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ma€T mpeAcTaBlIeHUE O MEeNIX, 00 00Iel cTpaTernu 00y4eHHsI, BOCTUTAHHS
U pa3BUTUS OOydYalomuxcs cpeiacTBaMu ydeOHoro mnpenmera «buomorus», ompexpesnsier o0s3arenbHOE
MpPEeIMETHOE COJIEp>KaHUE, €ro CTPYKTYpPY, pachpelesieHue IO pasfelaM H TeMaM, PEKOMEHIYEeMYIO
MOCJIEI0BATEIBHOCTh U3YYEHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTeIbHOTO MPOLECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOMIMUXCSl.

B mporpamme mo OHMONIOTMM TaKKe YUUTHIBAIOTCS TpPEOOBAaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U IPEJAMETHBIM pe3yibTaTaM 00y4deHHUs B (OPMUPOBAHUU OCHOBHBIX BHAOB Y4eOHO-
MO3HABATENIBHON  JESATENbHOCTH/YUeOHBIX  JIEHCTBUN  OOYYaIOIIMXCS MO  OCBOEHHUIO  COJAEPIKAHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouomorumm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BaH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4yemy B HEHl MpocMaTpHBaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpPHEHTAIM JINYHOCTH, HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 3J0pOBOM OO0pa3e >KU3HH H
Oepe’)KHBIM ~ OTHOIICHHEM K OKpyXKaromeid mnpupoaHoit cpene. [losromy Hapsmy ¢ U3ydeHHEM
0011e0MOJIOTMYECKUX TEOPHid, a TaKXKe 3HAHUM O CTPOCHHH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B IIPOrpaMMe Mo OMOJIOTUH YIeJICHO BHUMaHUE UCTIOIb30BAHUIO
MOJyYCHHBIX 3HAHMK B TIOBCEIHEBHOW JKM3HU JUISI PEIICHWS NPUKIAIHBIX 3a1a4, B TOM YHCIE:
npodWIAKTUKNA HACIEICTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYIbTHPOBAHHUSA,
00OCHOBaHHUS HKOJIOTMUECKU LEJIeCO00pa3HOro IMOBEACHUSI B OKPYXKAIOLIEH NpUPOJHOU cpele, aHaau3a
BITUSTHUS XO3SUCTBEHHON JIEATEIHHOCTH YEIOBEKa Ha COCTOSIHHE TMPUPOTHBIX U UCKYCCTBEHHBIX KOCUCTEM.
YcuneHnve BHUMaHUS K MPUKIAAHONW HAMPaBICHHOCTH ydeOHOro mpenmera «bHOIOTHS» MPOIUKTOBAHO
HEOOXOJMMOCTBIO O00ECIIEUEeHUsT YCIOBHW ISl PEUICHHWS OJHOM W3 aKTYaJIbHBIX 3a/a4 IIKOJBHOTO
OMOJIOTUUECKOTO0 00pa30oBaHUsA, KOTOpas MpeanosiaracT (popMHUpOBaHHWE Y OOYUYAIOIMIMXCS CIIOCOOHOCTH
aIalITUPOBATHCA K U3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpenHero o0iiero oOpa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa olecreynBaeT
dbopmupoBanre y oOydarouuxcsi MpeiCTaBICHUN O HAyYHOM KapTHHE MHpa, pacuupsieT U o0oOmiaer
3HaHUSA O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX PU3HAKAX — YPOBHEBOW OPraHU3alMK U YBOJIFOLUHU, CO3TAET
yCIOBUSL JUIsl: TO3HAHUS 3aKOHOB JKUBOW MpUpOAbl, (opMmupoBaHus (HYHKIIMOHATEHOW TPAMOTHOCTH,
HaBBIKOB 3/I0pOBOI0 U 0€30MacHOro 00pasa >KU3HHU, IKOJOTHUECKOTO MBIIIJIEHNS, IEHHOCTHOI'O OTHOILICHHS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonbmioe 3HadeHne OMONOTHS MMEET TaKKe Ul PEIICHUS] BOCIIMTATENFHBIX M Pa3BHBAOIINX 3aad
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydeHue Ouonoruum oOecrieynBaeT
ycIoBusl AN (pOpMHUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHHKAIMOHHBIX U WH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET WHTETpPAMK OWOJIOTMYECKUX 3HAHUHM C TIPEACTABICHUSMHU H3
IPYTUX YYeOHBIX MPEIMETOB, B YaCTHOCTH, (pH3WKH, XUMHH W Teorpaduu. Ha3zBaHHBIE TOJOXKEHUS O
npegHasHaueHUH ydeOHoro mnpenmera «bHOOTUsS» COCTaBMIM OCHOBY JUISL OIpENENIEHUS MOAXOA0B K
0TOOPY U CTPYKTYPHUPOBAHUIO €TI0 COEPIKAaHUS, IPEICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p comepkanus yueOHOro mpenamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KYJIbTYPOCOOOPA3HOIO MOJAX0/1a, B COOTBETCTBHH C KOTOPHIM OOydYaromuecs TOJIKHbI OCBOUTH 3HAHUS U



YMEHUs, 3HauuMble A7 (OPMHUPOBaHMA OOLIEH KyJIbTYphl, OIpPENENAIONNE aJeKBATHOE IOBEACHUE
YeJIOBeKa B OKpYXKAIOMEed MPUPOIHOM cpese, BOCTPeOOBaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nestenbHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT AJIEMEHTHI COACPIKaHuUs, KOTOPbIE CIyXKaT
OCHOBOH aJisi ()OPMHUPOBAHUS MPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHE MHpa H
LIEHHOCTHBIX OPHEHTALMSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHUE COJEpKaHUs ydyeOHOro MaTepuaia B IporpaMMme o OMOJIOIMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHMA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O e
YPOBHEBOH OpraHu3allidl U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpenMera
«buosnorus» BEIIEICHBI CIEAYIOUUE COAEp)KATEIbHbIC JIMHUU: «brosorus kak Hayka. MeTtoasl Hay4yHOTrO
no3HaHus», «Kierka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMay», «Cucrema u
MHOTr000pa3ue OpraHuYecKOro MHpay, «IBOJIOUMS KHBOH MNPUPOABDY, «IKOCHCTEMBI M IMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Ienp nzyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE O0YYarOIUMUCS
3HAaHUSMH O CTPYKTYPHO-(YHKLIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuolOpereHue
YMEHHMM MCIONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEMCTBUIM B OTHOLIEHUH OOBEKTOB JKMBOM IPUPOJBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esn u3ydeHus yyeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuuBaeTcs
pELICHNEM CIIENYIOIINX 3a1au:

OCBOEHHE OOYyYalOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTMYECKHX TEOPHUSIX, YUYCHHSX, 3aKOHax,
3aKOHOMEPHOCTSX, THMIIOTE3aX, IMpaBUIaX, CIYKallMX OCHOBOM A (OPMUPOBAHUS NPEACTABICHUN O
€CTECTBEHHO-HAyUYHOW KapTUHE MHpa, O METOJaX HAay4yHOrO IIO3HAHUS, CTPOEHUH, MHOrooOpa3uu Hu
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOrO YPOBHS OpPraHU3alMM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre Yy 00yJaONINXCs MO3HABATEIbHBIX, HHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpOLIECCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHUSA B OMOJIOTMM HAy4YHBIX B3IVIAZOB, MJEH M HOJIXOIOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOT'O YPOBHsI OpraHU3alluu;

CTaHOBJICHHE y 00yYaroImuXcs O0IIeH KyIbTyphl, (YHKIIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHHNA
OOBSCHATH U OLICHUBATh SIBJICHMS OKPYXKAIOIIErO0 MHpa KUBOM NMPHUPOJbI HA OCHOBAaHUU 3HAHUU M OIBITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dopmupoBaHUEe y OOy4aroIMXCs YMEHMH MJUIIOCTPUPOBATH 3HAU€HHWE OMOJIOTMYECKMX 3HaHUM B
MPAKTUYECKONH JIEATEIbHOCTH YEJIOBEKAa, pa3BUTUM COBPEMEHHBIX MEIULMUHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COOMIOAEHUS HTHYECKHMX HOPM TIpU MPOBEAECHUM OHOJIOTHYECKUX
HCCIICIOBAHNH;

OCO3HAaHHE IEHHOCTU OMOJIOTMUYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUIl B MOBCEJIHEBHOM JKU3HU JJIsl OLEHKU TMOCIEICTBUNA
CBOEH JIeATENbHOCTH 1O OTHOLIEHUIO K OKpY’XKarolled cpele, COOCTBEHHOMY 310pOBBIO, 0OOCHOBAHUE U
coOmroienne Mep npodrIakTHKA 3a001eBaHUH.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YUYE€OHBIM IPEIMETOM, BXOJSAIIMM B COCTaB MpeAMETHOH obsactu «EcTecTBEHHO-Hay4HbIE
MIPEeIMETHI».

Jlnst u3yuenust Ouosnoruy Ha 6a30BOM YpPOBHE CpPeIHEro 001ero o0pa3oBaHusl OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Heeno), B 11 kiacce — 34 yaca (1 yac B Henento).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHONOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMH HayKamH, (puinocoduel, 3STUKOH, 3cTeTUKOW 1 mpaBoM. Ponb Guosnoruu B opMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJOTHYECKIX HAYK.

Metoapl MO3HAaHUS KUBOM MpUPOAbI (HAOMIOAEHHE, OJKCIEPUMEHT, OIMCAaHUE, W3MEpEHue,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON PUPOIBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[Tpaktuyeckas pabora Ne 1. «Vcrnonp3oBaHue Pa3IUYHBIX METOJIOB MPU M3YyYCHUU OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

Xusbie cuctempl (6MOCUCTEMBI) Kak HpeaMeT u3ydeHus Ouosoruu. OTIWYME KUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CpoiicTBa OMOCHMCTEM W WX pa3HOOOpaszue. YPOBHHM OpPraHHM3alUU OHOCHCTEM: MOJCKYJISPHBIM,
KJIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIIHOHHO-BUI0BOM, S5KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUIA),
OnocdepHBIN.

JdemoHcTpaumnu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «Y POBHU OpraHU3aIMH KUBOI IPUPOIBI».

O6opynosanue: Moaens Moaekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XHWMHUYECKUN COCTAB KJIETKH. XMMHUYECKHE DJIEMEHTBHI: MAaKpOJJIEMEHTBI, MUKPOJIEMEHTH. Bona u
MHHEpaJIbHBIEC BEIIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BelIeCTB B KieTke. [loanepxanue ocMoTHUecKoro 6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTBI — MOHOMephbl OenkoB. HesameHumble u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMHMHOKHCJIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€JIKOBOH MOJIEKYJIbI
(nepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEIJIKOB.
buonornyeckue pyHKINN OEIKOB.

depMeHTHl — OHonornyeckue karanuzatopsl. CTpoeHue (epMmeHTa: akTUBHBIM LEHTp, cyOcTpaTHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinununst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) U
noJjcaxapubl (Kpaxmai, TIMKOTeH, 1eJUTi0N103a). buonornueckue GpyHKIMH yrieBoa0B.

Jlunuapl:  Tpurauuepuasl, ¢ocdomunuas,, crepounsl. [napodpmibHO-rHAPO(OOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPIHUHU.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuun JJHK. Ctpoenune u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[Mutonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3auMOJEWCTBUS uaed U (PaKToB B
Hay4YHOM ITO3HAHUHU. MeTO bl H3yUEHHUs KIIETKU.

Krnerka kak nenoctHas xuBas cuctema. OO1ue Npru3HaKU KJIETOK: 3aMKHYTasi Hapy»KHasi MmemOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tumnel kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHHUS MPOKAPHOTHUECKON
kinetkd. Kierounas crenka Oaxtepuil. CTpoeHHe »YyKapuOTHYeCKOH KieTKh. OCHOBHBIE OTIMYUS
PacTUTETbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl ~KIJIETOK — KJIETOYHAas CTeHKa, TIJIUKOKAIMKC, WX (QYHKIUH.
[Tna3maruueckass memOpaHna, e€ cBoiictBa U ¢yHkuuu. L{utormmasma u e€ opranoussl. OgHOMEMOpaHHbIE
opranouasl kietku: OIIC, ammapar [ombmxu, au3zocoMmbl. I[lodyaBTOHOMHBIE OPraHOWABI KIIETKU:
MUTOXOHJIPHH, TUIACTUABL. [IponcxokaeHne MUTOXOHIpUN u Tactui. Buael mmactun. HememOpaHHBIC



OpPraHOM[bI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPHOJIN, PECHUUKH, )KI'YTUKU. DYyHKIIMKA OPTaHOUIOB
KJIETKHU. Brirouenns.

Snpo — peryasTopHblii eHTp kiaetku. CTpoeHue sapa: saepHas 000j0uKa, Kapuora3sma, XpoMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiaen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnipeneneHue XMMHUYECKUX JIEMEHTOB B HEXKHMBOM mpupone», «Pacrpenenenue
XUMHYECKHX JIEMEHTOB B KUBOU NIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabiMIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIIbI
BOJbI», «buocunTte3d Oenka», «CtpoeHue Moisiekynbl Oenka», «Ctpoenue ¢epmenta», «HykinenHoBbIe
kuciaotrel. JAHK», «Crtpoenue monekynbl AT®O», «CTpoeHHE 3YKapUOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM KIETKM», «CTpoeHHEe pacTUTEIbHOM KIETKH», «CTpoeHHEe IPOKApPUOTHYECKON KIIETKU,
«CTpoeHue ssipa KIeTKn», «Y TIIeBOAb, «JIumuaby.

OO6opynoBaHue: CBETOBOW MHUKPOCKON, 00OpYIOBaHUE MJisi MPOBEICHUS] HAOIIOACHUHN, W3MEPECHUM,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KIETOK.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JIaGoparopnasi pabora Ne 1. «l/3yueHune KaTaJUTHUYECKOH aKTUBHOCTH (PEPMEHTOB (Ha HpHUMEpe
amMuIIa3bl WIN KaTajaasbl)».

JIaGoparopnast pabora Ne 2. «M3ydyeHue CTpoeHHs KJIETOK pacTeHUil, UBOTHBIX U OaKTepHil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaO0ONMM3M. AcCUMIIIALUS (TUIACTHYECKHUH OOMEH) W TUCCHUMMWIISIIUS
(oHepreTHyeckuii 0OMEH) — JBe CTOPOHBI €JMHOTO Ipolecca MerabonuszMa. Poiib 3aKOHOB COXpaHEHHs
BEIIECTB ¥ SHEPIMH B IOHUMaHUU MEeTa0oI13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIi. Poiib (epMeHTOB B OOMEHE BEIIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBast ¢a3bl GorocunTe3a. Peakiuu ¢dorocunTesa. IhdHekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocUHTE3a NI KU3HU Ha 3emuie. BiaustHue ycioBuil cpeabl Ha (OTOCHHTE3 M
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOIINe OakTepru. 3Hau€HuEe XEMOCHHTE3a JUIsl )KU3HU Ha 3emJie.

DOHepreTudyeckuii 0OMeH B KieTke. Paciernenue BelecTs, BbIICIEHHE U aKKyMYJIHPOBaHUE SHEPTUU
B KJIETKe. JTambl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucienue,
U kietouHoe Jaeixanue. OxwucnurensHoe (ocdopunupoBanne. DPHEKTHBHOCTH SHEPTETUUECKOTO
oOMeHa.

Peakium matpuuHoro cuHre3a. I'enetnueckas uHdopmauus u JIHK. Peanuzamus reneruueckoi
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — mMatpuusbiii cunte3 PHK.
Tpancnsiuss — OuocuHTe3 Oenka. Otambl TpaHcusiuuu. KonupoBanue amuHokuciaor. Ponb pubocom B
O6uocuHTe3€ OenKa.

Hexnerounsle ¢opmbl Xu3HU — BHpYychl. Mcropusi oTkpbiTus BupycoB (/. WM. MBaHOBCKMiA).
Oco0eHHOCTH CTPOEHHUS U )KM3HEHHOTrO LuKJIa BUpYycoB. bakrepuodaru. bonesnu pacreHuii, KUBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/a.
OOpaTHast TpaHCKpHUNIMs, peBepraza U HHTerpasza. llpodunakTuka pacnpoCTpaHEHUsS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, JI. M. iBanoBckui, K. A. Tumupszes.

Tabmuup! u cxembl: «Tunel muTanusy, «Metabonuzmy», «MUTOXOHIIPHUS», « DHEPTETUIECKU OOMEH,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenune u ¢dyHKImoHmpoBaHue reHa», «CHHTE3



oenkay, «['enermyeckuii koa», «Bupyce», «bakrepunodarn», «CTpoeHHe W KW3HEHHBIH LMK BHUpYyca
CII1/da, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: moaenu-anunkauuu «Yasoenune JHK wu tpanckpunums», «buocunres Oenxay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kitetounslii UKII, WM )KM3HEHHBIN UK KiaeTku. MHTepdasza u mutos. [Iporeccel, mporekaromye B
unTepdaze. Permmkanus — peakums matpuunoro cuute3a JJHK. Crtpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. IUIIOWAHBIN U TamIoOWJHBI XpOMOCOMHBIE HAOOpbl. Xpomatuzisl. L{uTonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIBHOIO PA3BUTHUSI OPraHU3MOB.

Henenne knerkn — muto3. Cragun mMurtosza. [Ipoueccsl, IpoucxXoasIue Ha pa3HbIX CTaJAMIX MHUTO3A.
buonornueckuii cMbICIT MUTO3A.

[Iporpammupyemasi rudeib KIETKU — alloITO3.

@®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe U MmoyioBoe. Buapl 6ecronoro pa3sMHOXKEHUS: IeJICHHEe
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BEreTaTHBHOE pPAa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE IS CEJICKIIUH.

[TosnoBo€ pa3MHOXKEHUE, €T0 OTIIMYUSA OT OECIOIOrO.

Metiio3. Cranuu Mmeiiosa. [Iponeccsl, mpoucxoasmue Ha cragusx meiosza. [loBenenue xpomocoMm B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeEH03a.

I'amerorenes — npoiiecc 0Opa3oBaHUsI MOJIOBBIX KJIETOK Y KMBOTHBIX. [1010BbIE *ele3bl: CEeMEHHUKU
u suuHukd. OOpa3oBaHHME M PA3BUTHUE TIIOJOBBIX KIETOK — TaMmeT (CHepMaTo30ull, SUIIEKIETKa) —
cnepMatoreHe3 U oBorene3. OCOOCHHOCTH CTPOCHHMS SIHIEKIETOK U CcriepMaTro3ouaoB. OII0J0TBOPEHHUE.
[TapTeHorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOPHOHAJIbHOE pa3BUTHE (dMOpUOreHe3). OTarbl
SMOPHOHAILHOTO Pa3BUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJISALHUs, OpPraHOTeHes.
[Toctaom6puoHanbHOe pazBuTre. TUIIBI TOCTIMOPHOHATBHOTO PAa3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

TaGnuue! 1 cxembl: «POpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «J{BOITHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHmil», «BeretatuBHOe pa3MHOXKEHUE pacTeHuil», «Jlenenue kietku Gakrepuity, «CTpoeHHE MOTOBBIX
KIIeToKk», «CtpoeHue xpomocombly, «Knerounbrii mukny, «Pemnmukamus JHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['amMeToreHe3 y MIIEKOMUTAIOUINX U 4esloBeka», «OCHOBHBIE CTaIuu
OHTOT'€HE3a».

ObopynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/Isl MIIEKOIMTAIOLIETOY, «SiiexeTka
MiIeKonuTaoero», «Kapuokunes B KieTkax KOpeIIKa JyKay, MarHUTHasE MOJeNb-anmiukanus «JleneHue
kieTku», Mozaens JIHK, moaens meTadaznoit XpoMOCOMBI.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JIaGoparopHnas pabora Ne 3. «HabmrogeHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOTMpenaparax».

JlabopaTtopHas padota Ne 4. «/3ydeHune cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3agauu reHetukd. Victopus pa3BUTUS TeHETUKU. Posib LUTOJIOTMM M 3MOPHOIOTUU B
CTaHOBJICHMM TeHeTHKU. Bxman poccuilckux W 3apyOeXHbIX Y4Y€HBIX B pa3BUTHE T€HETUKH. MeTombl
TeHEeTUKH  (THOPUIOIOTUYECKHH,  IMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeTHuecknii).  OCHOBHBIE
TEeHETUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpEIIMBaHHM.

3aKOHOMEPHOCTH HAacJle[IoBaHMUs IPHU3HAKOB, YcTaHOBiIeHHble I. Menaenem. MoHoruOpuaHoe
CKpelllMBaHue. 3aKoH equHO-00pa3usi ruOpuaoB nepBoro mokojeHus. IIpaBuio nomuHupoBaHMs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctoTel ramer. [1oHOE M HENMOJIHOE JOMUHUPOBAHHUE.



JurubpunHoe ckpemiMBaHue. 3aKOH HE3aBUCHMOTO HacieNoBaHHs MpH3HakoB. L{urorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpEelIMBaHUs. AHaIM3UpYIOllee cKpelyBanue. Vcnoap30Banue aHaIu3upyIoLero
CKpELIMBAHUS JJIS ONIpeeNICHHs TeHOTHIIa 0CO0u.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo ClersieHHOMY HACJIeJOBAaHUIO T€HOB.
Hapyuienue cuernienus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. [ eHeTH4YecKue KapThl.

I'eneruka mnona. XpoMOCOMHOE OINpeelieHue 10ja. AyTOCOMBI W  IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3menunBoCTh. Buabsl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HAcleACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(GUKAIIMOHHON M3MEHYMBOCTH. BapuarroHHbIH
psa u BapuanoHHas kpusas. Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HOopMa peakmuu. CBoiicTBa MOIU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBennasi, wiu reHotunuyeckasi, M3MeH4HMBocTh. KoMOuMHaTHBHAsT M3MEHUYUBOCTh. Melo3 u
MOJIOBOM  TpoIecC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus MmyTanuii: reHHbIE, XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTalluid. MyTareHHbIe
(akxTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEACTBeHHOW n3MeHunBocty H. M. BaBuiosa.

BuesaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTUYECKHIM,
OJIM3HELIOBBIA, IMTOTCHETUYCCKUH, OMOXMMHUYCCKHHA, MOJCKYyJIspHO-reHeTrnueckuid. CoBpeMeHHOe
OIlpe/ieJIeHUE NeHOTHUIIA: NIOJHOT€HOMHOE CEKBEHHMPOBAHKE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[MI[P-ananu3a. HacnenctBenHbsle 3a0o0jieBaHUSI 4YelOBeKa: FeHHbIe O0Je3HU, OOJIE3HU C HACIECTBEHHOM
MIPEIPacIoIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hr. CoMaTUYecKue U reHepaTUBHbIE MyTallui. CTBOJIOBBIC
KIeTKH. [IpuHIMIBI 3M0pOBOTO 00pa3a >KW3HM, TUATHOCTUKH, NPOQHIAKTUKUA U JICYEHUS TCHETHYECKUX
Oomne3nell. MeOMKO-TEHETHYECKOEe  KOHCYJIbTUPOBAaHHE. 3HAYCHHWE  MEIUIMHCKOW  TEHETHKH B
MPEIOTBPALECHIH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMmoHcTpanum:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H.
N. BaBuiios.

Tabnumer u cxembl: «MOHOTHOPHAHOE CKPEIIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBa», «3aKOH
pacIleryieHus ¥ ero IUTOTeHeTHYecKasi OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{UrudpuaHoe CKpeluBaHue,
«IuTomoruueckre OCHOBBI JTUTHOPUIHOTO CKpeIIMBaHUs», «Meho3», «B3auMoaeicTBue aiienbHBIX
reHoB», «['eHeTnueckrne KapThl pacTeHUH, )KMBOTHBIX U 4YeJOBeKay, «l'eHeTuka mona», «3akOHOMEPHOCTU
HacJeA0BaHMs, CLEIUVIEHHOTO C MojiomM», «KapuoTUIbl 4enoBeKa U KUBOTHBIX», «BUIbl M3MEHUUBOCTH,
«MoaudukanmoHHas HM3MEHUMBOCTHY, «HacnmemoBanue pesyc-dpakropa», «['eHeTHKa TPYII KpPOBUY,
«MyTanoHHasi U3BMEHYUBOCTBY.

ObopynoBanue: MOJICJTN-aNTUIAKAITTT «MoHnorubpuaHoe CKpEIIUBaHUE, «HemomHoe
JOMUHUpPOBaHUEY, «JlurubpuaHoe ckpemubanuey, «Ilepekpect XpoMocoM», MUKPOCKOIT U MUKpPOIpenapaT
«Apozoduna» (Hopma, Myranuu GopMbl KPBLIILEB U OKPACKHU Tea), repOapuii «[ opoX mOCeBHOM».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 5. «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JIUTHOPHIHOTO
CKpEeIMBaHUs Y Ip030(UIIbl HA TOTOBBIX MUKPOTpEnaparax.

JlaGoparopnast pabora Ne 6. «M3ydyeHue MOAM(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 MmyTaruii y 1po30( bl Ha TOTOBBIX MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v Tiporiecc. 3apoxaeHue celekunn u gomectukamnusa. Yuenue H. . BaBumosa o
[EHTpaxX MPOUCXOXKICHUS U MHOTO00pa3usi KyJIbTYPHBIX pacTeHUU. L[eHTpBI MPOMCXOKACHUS TOMAITHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.



CoBpeMeHHBIE METObI CEeJICKITMU. MacCOBBI U MHAMBUIAYATbHBI OTOOPHI B CEJEKIIMH PACTCHHUHN U
KUBOTHBIX. OTIleHKa JKCTephepa. bBIM3KOPOACTBEHHOE CKpelIMBaHWEe — WHOpuUAWHT. Ywucras JHUHHSL.
CkpemBanue dYHCThIX JuHHWA. [‘erepo3uc, wiu tuOpuaHas cuina. HeponcTBeHHOE CKpelIuBaHUE —
ayropununr. OtnanéHHas rtuOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJUILITOUI0B. JIOCTHKEHUS CENIEKIIMU PACTECHUM, ’KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak orpaciib Ipou3BOACTBA. [ eHHAs MH)KEHEpHUs. DTallbl CO3JJaHUs PeKOMOMHAHTHON
JAHK u Ttpancrenssix opranu3moB. KiierouHas uHxeHepusa. KieTounsle KylbTypbl. MHKPOKIOHAIbHOE
pa3sMHOXeHHE pacTeHuid. KIoOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHW3MOB.
DKoyorudeckue u 3tnueckue npoodsemsl. MO — reHeTn4ecku MOIU(PUITIPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuier 1 cxembl: kKapTa «L[eHTpBI TPOUCXOXKIEHUS W MHOTOOOpPa3us KYJIbTYPHBIX PACTCHUN»,
«[loponbl OManIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTmanéHHas THOpUIU3AIINY,
«Pabotel akamemuka M. ®. Hsanosay», «llomumnongus», «OObekTBl OHOTEXHOMOTHMHY», «KileTOUHBIE
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpoOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISKU TUIOAOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PACTCHUM,
repOapuii «CenbCKOX035HCTBECHHBIC PACTCHUS».

JlabGoparopHble H NpaKTHYecKue padoThbl:

Oxckypeusi «OCHOBHBIE METOJIBI U IOCTHXKCHHS CEJICKIIMUA PACTEHUN U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTAHIIMIO, IIEMEHHYIO (DepMy, COPTOHCHBITATSILHBIM YY4aCcTOK, B TEIUIMYHOE XO3SHCTBO, JaOOPaTOPHUIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOIIHOHHAS OMOJIOTHUS.

[Ipennochliki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUU. DBOJIONUOHHAS Teopus U e€ MecTo B
Ouosnorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CugnerenpcTBa d3Bomonud. [laneoHTONOTHYECKHE: TIOCIIEAOBATEIFHOCTh TOSIBJICHUS BHJOB B
MaJIEOHTOJIOTUYECKON JIETOMHUCH, TiepexoiHble (opMbl. bruoreorpaduyeckue: cxoIcTBO U pazinuue GayH u
(b0p MaTeprKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJICTBA U PA3IUYUS IMOPHOHOB Pa3HBIX BUIOB MO3BOHOUHBIX. CpaBHUTENBHO-
AHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PYIUMEHTAPHBIC OPraHbl, aTaBU3MbBL. MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IYyTeH y BCEX
OpPTraHHU3MOB.

OpomrormonHas teopus Y. JlapBuna. [Ipeanockuiki BOSHUKHOBEHUS JapBUHH3MA. J[BHKYIIUE CHITBI
SBOJIONMK BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU OTPAaHUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrerndeckas Teopus Bomonuu (CTI) u e€ oCHOBHBIE TTOJIOKEHUS.

Muxkposomrorus. [Tomynsius kak eTuHUIa BIIa U BOJIOIUH.

JIBwkymue cwibl ((hakTopbl) DJBOJIOIWMH BHIOB B TpUpoje. MyTalMOHHBIA TMporecc |
KOMOMHATHBHASI HF3MEHUYNBOCTb. [1OMy ISIIMOHHBIC BOJTHBI U Ipeii( reHoB. M3osa1us u Murparmsi.

EctectBenHbIi 0TOOp — HanpaBIsoMui hakTop Botonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucmocoOIeHHOCT, OPTaHM3MOB KaK pe3ylbTaT »dBOJIONUHU. [Ipumepbl mnpucnocobmeHuit y
OpraHu3MoB. ApoMOp(O3bI B UAHO-aJAITTAIUH.

Bunx u BunooOpazoanue. Kpurepuu Buga. OcHoBHBIE (popMBI BH1000pa3oBaHms: reorpaduaeckoe,
9KOJIOTHYECKOE.

MaxkposBomrorusi. @opMbl IBONIONHH: (PHIIeTHYEeCKasl, IUBEPTeHTHAS, KOHBEPTeHTHAs, TapaJuiebHasl.
HeobOpatumocTs 3BOMIOINN.



IIponcxoxkaeHue OT HecneUaJIN3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanusanus.
AnlanTuBHAs paavanus.

JdemMoHcTpanum:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miomnep, A. H. CeBep1iios.

Tabmuupel m cxemsl: «Pa3BUTHE OpPraHUYECKOro MHMpa Ha 3emile», «3apOoAbIlM I[103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl O0opbOBl 3a cymiecTBoBaHHe», «EcTecTBeHHBI 0TOOPY,
«MHorooOpa3ue cCoOpToB pacTteHuit», «MHoroodpasue mopoj KUBOTHBIXY», «[lomymsauuny, «MyTannoHHas
U3MEHYUBOCTB», «Apomopdosb», «Manoamantauum», «OOmas naerenepauus», «/IBuwxymue CHIIbI
sBomorun», «Kapra-cxema wmapuipyra nyremectBust Y. JlapBuna», «bopb0a 3a cylecTBOBaHUEY,
«[Ipucnocobnennoctb  opranu3moBy»,  «l'eorpaduueckoe  BHIOOOpa3zoBaHHE»,  «IKOJOTHUECKOE
BHUJI000pa30BaHUCY.

OO6opynoBaHMe: KOJUIEKIHMS HAaCEKOMBIX C PA3JIMYHBIMU THIIAMH OKpAacku, HAOOp IUIONOB U CEMsH,
kosekiust «IIpuMepbl 3alUTHBIX MPUCHIOCOONIEHUN Yy XKHUBOTHBIX», MoJelb «OCHOBHBIE HalpaBJIEHUS
HBOJIIOIUIY, 00BEMHAA MOJIeNIb «CTPOESHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaguueckas kapra mupa, KojuleKius «®DopMbl COXpPaHHOCTH HCKOMAEMbIX JKHBOTHBIX H
pacTteHuii», mozenp amuinkanus «llepekpéct xpomocom», BilaXKHbIE Ipenaparsl «Pa3BuTre HaceKoMOro»,
«Pa3Butne nArymku», Mukpomnpenapar «Jlposodunay (HopMma, MyTauuu GOpMbI KPbUIEEB U OKPACKH TEJIa).

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparopnast pabdora Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIbHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe MPEICTaBICHUS O 3apOKIEHUU XKU3HU. HayuHble runore3sl BOSHUKHOBEHMS KU3HU Ha
3emiie: abMOreHe3 U MaHCIepMUs. XUMHUYECKas 3BOTIONM. AOHOTreHHbIN CUHTE3 OpraHUYeCKUX BEIECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPKACHUE XHMHUYECKOW »HBoouMH. HauanbHble 3Tamnsl
ouosornvyeckoii sBomonmu. ['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie KiIeTKH U uX 3BOJtoLUsA. DPOpMHPOBAHNE OCHOBHBIX I'PYII JKHUBBIX
OpPraHHU3MOB.

Pa3sButne xu3HM Ha 3emiie mo 3pam M nepuonam. Karapxein. Apxeiickas M IpOTEPO30MCKas APBI.
[Taneo3oiickas »pa u €€ TepUOIbl: KEeMOPHICKUN, OPIOBUKCKHM, CUIYPUHUCKHUH, JEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKkas 3pa U €€ epuoabl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHo301icKast 5pa u €€ epuopl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTeprucTUKa KJIMMaTa ¥ T€0JIOrMYecKUX IporeccoB. OCHOBHBIE ATalbl IBOJIIOIMHA PACTUTEIBLHOTO
U KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHUN U >KUBOTHBIX. [losiBIEHHE, paciBeT U BBIMHUPAHUE TPYIII
KUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHu€ 3BOJTIOLUUH. OCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIIBI
OpPraHHU3MOB.

DOBonronUs 4enoBeKa. AHTpPOMNOJOrUs Kak Hayka. Pa3BuTHe mnpeAcTaBleHUN O NPOUCXOXKICHUU
gyenoBeka. Meronpl M3ydyeHHMs aHTpororeHe3a. C(CXoJICTBa M pa3iIUuusl YEIOBEKa U JKUBOTHBIX.
CucremaT4ecKoe MOJI0KEHUE YEI0BEKa.

HBwxymue cuibl ((pakTopsl) aHTponoreHe3za. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaAMM W BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek ymenslid, Yenosek
NpAMOXOJAIINN, YeloBeKk HeaHAepTaIbCKU, UenoBek pasymHbiil. Haxonky nCKOnmaeMbIX OCTaTKOB, BPEMS
CYIIIECTBOBAHMS, 00JIACTh PACIIPOCTPAHECHHS, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UYenoseueckne packl. OCHOBHBIE OOJNBIIME pachkl: €BpPONEOMHAs (€Bpas3wiickas), HErpo-
aBcTpajouHas (3KBaTOpualbHasl), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKas). YepThl mpucroco0IeHHOCTH



MIPEACTABUTENEN YEIOBEUECKUX PAC K YCIOBHUSIM CYyIIECTBOBaHMs. EquHCTBO uenoBeueckux pac. Kputuka
pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. {apBus.

Tabmuipl u cxembl: «Bo3HukHOoBeHne COJHEUHOH cucTteMbl», «Pa3BUTHE OpPraHUYEecKOro MHpPay,
«PactutenbHas knetka», «KuBoTHas kinetka», «lIpokapuornueckas kietka», «CoBpeMEHHas CHUCTEMa
OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEpPT CTPOCHHs 4YelOBeKa M YelOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MecTa MaJCOHTOJOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue mroan», «JpeBHue moan», «llepBsie COBpeMEHHBIE JII0ANY, «HenoBedeckue pach».

Ob6opynoBanue: Mynsoku «lIpoucxoxaenue dvenmoBeka» (OHOCTBI aBCTPaJONUTEKa, MUTEKAHTPOIIA,
HeaH/epTallblla, KPOMaHbOHIIA), CJIENKU WIM U300paK€HUs KaMEHHBIX OpYIui MEepBOOBITHOIO YEJIOBEKA
(kamMHH-YOMIIEpHI, pyOmIa, cKkpebia), reoXpOHOIIOTHYecKas Tadnuua, KowieKuss «DopMbl COXpaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[Mpaktuueckass pabora Ne 1. «l3ydeHune UCKOMAeMbIX OCTaTKOB PACTCHHH M JKUBOTHBIX B
KOJUIEKLIASX».

OKCKypcusi «OBOJIOLMA OpraHMYecKoro wmupa Ha 3emie» (B eCTECTBEHHO-HAYYHBIA  WIIU
KpaeBeauecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKoJorus Kak HayKa. 3aJauyd U pas3jeibl 3KOJOTMu. MeTolbl SKOJIOTMYECKUX HCCIIEJOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPHOPTraHU3MEHHAS.

Okonorudeckue GakTopsl. Kiaccudukaims dK0JIOTHIECKUX (PaKTOPOB: aOMOTHICCKHE, OMOTUICCKHUE
U aHTpOmoreHHbIe. J[eficTBIE HKOOrHYecKrX (PakTOpoB Ha OPTaHU3MBI.

Abuotnyeckue (akToppl: CBET, TemIiieparypa, BiIaxkHOCTb. dotomepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckue puTMel.

buotnueckue QaxkTopel. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYPEHIUS, XHWIIIHUYECTBO,
cumbuo3 u ero Qopmel. IlapasuTusm, Kkoomepaiusi, MyTyajln3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJeOHUYeCTBO). AMEHCaIu3M, HelTpanu3M. 3HaueHWe OMOTMYECKMX  B3aMMOACUCTBUM U1
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKH MOmyisiiui. OCHOBHBIE IMOKa3aTeau MOMYJSIUKM: YHUCIEHHOCTb,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MUTpanus. J[MHaMHUKa YMCIEHHOCTU MONYISUUU U €€
perysanus.

JdemoncTpanum:

[optpetsr: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuubpr u cxembl: kapta «[Ipupomubie 30HBI 3emun», «Cpensl OOWTaHUS OpPraHU3MOBY,
«Doronepuoausm», «llomymsauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYISIUH HH(Y30pUu-
Tydenbkny, «I[lummesbie nenm».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlabopatopnas pabora No 3. «Mopdomornueckue OCOOCHHOCTH PpAaCTEHHWW W3 Pa3HBIX MECT
OoOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacu€r MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHUIOBasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuiesas). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3€.

Okojoruyeckue cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHMOreolneHO3e.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOJYLIEHTbI, KOHCYMEHTHI, penyueHtbl. Kpyrosopor
BELIECTB U NMOTOK 3HEPTUHU B 3KocucTeMe. Tpodudeckue (MuiieBble) ypoBHH dKocucTeMbl. [Tuiiessble nienu u



cetu. OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI: OHoMacca, MPOYKIMs. DKOJIOIHUECKHE MUPAMUIBI: TPOILYKIIUH,
YUCJICHHOCTH, OMomMacchl. CBOMCTBA DKOCUCTEM: YCTOMYUBOCTD, CAMOPETyJIsius, pa3Butue. Cykieccus.

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EpP U PEeK. DKOCUCTEMa XBOWHOTO UITH IIHUPOKOJIMCTBEHHOTO
aeca.

AHTpONOreHHbIE  KOCUCTEMBL.  ArposKocucTeMbl.  YpOoskocucteMbl.  buosormueckoe u
X03sIHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (akrop ycroiumBocTH 3KocucTteM. CoxpaHeHHE OHOJIIOTHUYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Oumocdepe. ['panuiel, coctaB m cTpykrypa Oumocdepsl. Xupoe
BemiectBO M ero ¢Qynkuuu. OcoOeHHOCTH OHOC(epbl Kak I00aIbHOM 3KocHcTeMbl. JlMHaMudeckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE LUKIBI 3JEMEHTOB (yriepona, a3ora). 30HAJIBHOCTD
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHBbIE H3MEHEHHsT B Ouocdepe. [nmobanbHbIC
HKOJIOTUYECKUE TTPOOIEMBI.

CocyuiectBoBaHHE TpUpojbl W uenoBeuecTBa. CoxpaHeHue Ouopa3sHooOpa3us Kak OCHOBa
ycrounBocTd Ouocdeprl. OCHOBa PpalMOHAIBHOTO YHpPABICHUS MPUPOJHBIMH pecypcaMH U HUX
ucnosib3oBanue. JlocTikeHust 6MOJI0rUU U OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuplt u  cxemsl: «[IumeBsle nenu», «buoneHo3: coctaB u  CcTpykrypay, «lIpuponHsie
cooOmiectBay, «llenmn nutanusy», «OKkojmorumueckas nupamuaa», «buochepa u yenoek», «IKocucTemMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jieca», «buomeHo3 Bomoéma», «ATrpoIeHO3y,
«IIprMepHBIE aHTPOIIOTEHHBIE BO3JIEHCTBHS HA NMPUPOLY», «BakKHEHIINe UCTOUHNUKY 3arpsA3HEHUs BO3/1yXa
U TPYHTOBBIX BOJ», «llouBa — BakHelmas cocramistomas ouocdepbl», «PakTopsl Aerpajanuu MOYBY,
«I[TapHuKOBBI 3pdexT», «DaKTOpbl pajMOAKTUBHOIO 3arpsi3sHeHHus Ouocdepnl», «OOImIas CTPyKTypa
ouocdeprr», «PacmpocTpaneHue >xu3HU B Omocdepe», «O30HOBBIA 3KpaH Ouocdepsr», «KpyroBopor
yriaepoaa B 6uocgeper», «KpyroBopor azora B mpupoie».

Ob6opynoBanue: Mojenb-amiMkanua «TunuuHble OHOLEHO3B», Trepbapuil  «PacTuTenbHbIE
cooOmiecTBa», KoyulekiMu «buoreHo3», «Bpeautenn BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repOdapru M KOJUISKIIMU PACTEHUH W >KWBOTHBIX, NMPHHAIJICKANINE K PAa3HBIM SKOJOTHYECKUM TPyIIaM
onHoro Buja, Kpacnas knura Poccuiickoit ®denepaiiuu, U300pakeHUSI OXpaHSEMBIX BHJIOB PAacTECHUN U
KUBOTHBIX.

I[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TTPOI'PAMMEBI I10 BUOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBaroTCsl TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS 00yYarolIMMHCA
IIporpamMM CpeaHero o01iero 00pa3oBaHus: JHYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType NUYHOCTHBIX pPE3y/lbTaTOB OCBOECHMs IpenMera «buosiorus» BBIIEIEHBI CIEeNyIOIINe
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIMMHCS POCCHMCKON TI'pa)TaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPECIICHUI0, HATMYMe MOTHBAllMM K OOYy4eHHUIO0 OWOJIOTHH,
L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHUI JMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH H
HCTOPUYECKUX TpaJuLUN pa3BUTHS OMOJIOTMUYECKOTO 3HAHHUS, TOTOBHOCTh M CIHOCOOHOCTH OOy4arouuxcs
PYKOBOJCTBOBATbCSA B CBOEH AESITEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IPUCYLIUMH CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HAJTHMUUE SKOJIOTHYECKOIO MPaBOCO3HAHMSA, CIIOCOOHOCTH CTaBUTH IENU U
CTPOMTD KU3HEHHBIE MJIaHbI.



JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeaMera «bHONOTHs» MOCTHTAIOTCS B €IMHCTBE YYCOHOU U
BOCIUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCHIUCKHUMHU COLMOKYJIbTYPHBIMU,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MPaBUIAMHA U HOPMAMH
MOBEJICHUS U CIIOCOOCTBYIOT IpOIleCCaM CaMOIO3HAHWS, CAMOBOCIUTAHUS W CAaMOPA3BUTHS, PA3BUTHSA
BHYTPEHHEH MO3WLMM JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M IMPABOMOPSIKY, YEIOBEKY Tpylda U
CTapiieMy ITOKOJICHHIO, B3aMMHOIO YBa)XEHHUS, OEpPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACICIUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepauun, NpUPOAE U OKPYKAIOLIEH cpeie.

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUS yU4eOHOTO npeameTa «bruonorus» J0MKHbBI 0OTpaXaTh TOTOBHOCTh
MU CIOCOOHOCTh OOYYArOUTUXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAIlM{, IIO3WTHBHBIX BHYTPEHHUX YOEKIECHHUH, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlECTBa, pACIIMPEHUE IKUZHEHHOTO OIbITa M OIbITa
NESTEILHOCTH B TPOLIECCE peau3allii OCHOBHBIX HANpPABJICHUM BOCIUTATEIBHON JEATEIbHOCTH, B TOM
YHCJIe B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HUIIMHA O0YUYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOT0O 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AESITETbHOCTU MPHU CO3JAHUHM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U IO3HABATEIHHBIX 3124, BBITOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTB ONPENEISITh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIICHHIO K SBJICHUSM COBPEMECHHOM JKU3HH
U OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOUX JCHCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIOACH C
Pa3HBIMU YOKICHUSAMH, KyJbTYPHBIMU LIEHHOCTSIMHU M COLIUATIBHBIM TIOJIOKEHHUEM;

TOTOBHOCTbH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHEHHS YICOHBIX, MO3HABATEIBHBIX U
UCCIIEIOBATENbCKUX 33]1a4, YBAXKUTEILHOTO OTHOIIIEHUSI K MHEHHIO ONIIOHEHTOB MPH OOCYKACHUH CIIOPHBIX
BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NIaTPUOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKON TPaKJaHCKOW HMJIEHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU mepen PonuHoM, ropnoctu 3a CBOM Kpau, cBor PonnHy, CBOM SI3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJICAUIO U MaMSITHUKAM MPUPOJIBI, JOCTHXKEHUIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIGHMBAaTh BKJIQJ POCCHUMCKMX YYEHBIX B CTAaHOBIEHHWE M pa3BUTHE OHOIOTHH,
MOHUMAaHUS 3HAYCHHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB TPHUPOJBI, B KU3HU YEJIOBEKA M COBPEMEHHOIO
00I11eCTBa;

ueitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEACHHS,

CIIOCOOHOCTh OLIEHWBATh CHUTYAaIlMl0 W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSAM, CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CeMENHOM )KMU3HU B COOTBETCTBUHU C TPaAULIMAIMU Hapo0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAst SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHH;



IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE NPOSABIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usnyeckoro BocnuTAHHAA, (GOPMHUPOBAHHMA KYJBTYPHI 310POBbSI M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

MOHMMAaHKE U pean3alus 370pOoBOro U 6e30macHoro oopasa Ku3HH (310pOBOE MUTAHUE, COOIIOICHUE
TMTHEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, PEryisipHas (Qusnueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
[ICUXUYECKOMY 3710POBBIO;

MOHMMAaHKWE LIEHHOCTU MpPaBWJI HMHIUBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOrO IOBEACHUS B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIIEACTBUN U HENPHUATUS BPEIHBIX MPHUBBIYEK (YHMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCIMTAHMSA:

TrOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTepPCTBa, TPYAOIO0HE;

FOTOBHOCTh K aKTUBHOM J€ATEIbHOCTH TEXHOJOIMYECKOM U COLMAJIBHOM HamnpaBiIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIIHATH TAKYIO 1€ATEIbHOCTS;

UHTEpEC K pa3au4HbIM cepam npodhecCHOHATBHONM NesSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYECKOTr0 BOCIINTAHUSA:

9KOJIOTHYECKHU 11€1ecO00pa3HOe OTHOLICHHE K MPUPOJIE KaK MCTOYHUKY >KU3HHU Ha 3emiie, OCHOBE e¢
CYLIECTBOBAHMSI;

MIOBBILIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphl: IPUOOPETEHUE ONbITA IJIAHUPOBAHUS MOCTYIIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOILIEH CPEbL;

OCO3HaHUe T100aTbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble NMPH HM3yYCHHH OWOJOTMH 3HAHUS W YMEHHS MpH
pelieHnn npo0seM, CBSI3aHHbIX ¢ pallMOHAIBLHBIM NPUPOOII0Ib30BaHUEM (COOIIOCHNE PAaBUIl TOBEACHUS
B IPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECUS B HKOCHUCTEMAX, OXPAaHY BHUAOB, DKOCHCTEM,
o6uochepsl);

AKTUBHOE HENPUATUE JEWCTBUM, MPUHOCAIIMX BpPEI OKPYXKAIOUIEH MNPUPOIHON Cpeae, yMEHUue
MIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEeNNPUHUMAEMbIX JEUCTBUH U
MpeAoTBpalaTh UX;

HaJIMYUE€ PA3BUTOTO JKOJOTMYECKOIO MBIIIJIEHHS, dKOJIOTMYECKON KYJIBTYpBI, ONBITa JESATEIBHOCTH
HKOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI MU B [TO3HABATEIbHON, KOMMYHUKATUBHOM
U COUMAIbHOM IMpakTUKE, TOTOBHOCTH K YYacTUIO B IPAKTHYECKOH JESTENbHOCTH 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIEeCTBEHHOMN MPAaKTHUKH, OCHOBAaHHOT'O Ha JWajore KyJbTyp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTa
B IIOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYpBhl KaK CpPEACTBA B3aUMOJEHCTBUS MEXKAY
JIIOJIbMU U TTIO3HAHUS MUPA;

MMOHUMaHHEe creluPUKU OMOJIOTUN KaK HayKH, OCO3HaHMs €€ posiu B ((OPMHUPOBAHUU PALMOHAIILHOTO
HAYYHOTO MBIIIJICHNS, CO3JIaHUM LIEJIOCTHOTO IpEJCTaBICHUsI 00 OKpYy)KalolleM MHUpE KaK O €IMHCTBE
IpUPOJIBI, 4YeJIOBEeKa W OOIIeCTBA, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U peLIeHHHu mpobiem
COXPaHEHHUS IPUPOJIHOTO PAaBHOBECUS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMHU Ui COBPEMEHHOW NMBHJIM3ALMU: OOECeueHUs HOBOTO
YPOBHSI pa3BUTHUS MEIULMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX PElIaTh PECYpCHBIE



npoOJIeMbl Pa3BUTHS YEIOBEYECTBA, IMOUCKA MyTEH BHIXOJA W3 TJIO0ATBHBIX KOJOTHMYECKHX IMPOOJIEM U
o0ecrieueHus Iepexoia K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHATLHOMY HCITOJTb30BAHHIO MIPHPOTHBIX PECYPCOB
1 (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OMOJIOTMYECKUX 3HAHUU B LEJSIX MOBBIIICHUS OOIICH KYIbTYpPHI,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTABHOM 4acTH ()YHKIIMOHAILHOW IPaMOTHOCTH OOYYarOIIUXCs,
dhopMupyeMoil Ipu U3y4eHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUs, UCIOJIB3YEMbIX B €CTECTBCHHBIX HAYyKaxX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOTYYaeMbIe 3HAHUS Ui aHauu3a U OOBSICHEHHS SBICHUH OKPYKAIOIIETO MHpa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHHUE JieJaTh 000CHOBaHHBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y MMEIOIIUXCS IAaHHBIX C IIEIBI0 TIOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OMOJIOTUYECKHE 3HAHHS Ui pEHIeHHs HpodieM B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;

OCO3HAaHHME IICHHOCTH HAYYHOW JESITEIHHOCTH, TOTOBHOCTh OCYIIECTBISITH IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO S TEIbHOCTh HHMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEIMPEPHIBHOMY OOPa30BaHHIO M CaMOOOpa3oBaHUIO, K AKTHUBHOMY
MTOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3ysIbTaThl OCBOEHHS ydeOHOro mpeamera «bBHOJOTHS» BKIIOYAIOT: 3HAYMMBIC
it (GopMUpOBaHHMS ~ MHPOBO33pEHHS]  OOYYaIOUMIMXCS  MEKIUCHMIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlleHay4YHbIe MOHATHUS, OTPaKaloIIME LEJIOCTHOCTh HAy4YHOH KapTHHBI MHpa U CIEeUU(PUKY METOA0B
IIO3HAHUsA, UCIOJb3YEeMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, 3HEPrus, SBJICHUE, MPOLECC, CHCTEMa,
HAy4YHBIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHHE, HAOIIOICHHUE,
U3MEpEHUE, OKCIEPUMEHT U JpPYTUX), YHHUBEpcalbHble y4yeOHble JelcTBUA  (IIO3HABaTENIbHBIE,
KOMMYHHUKaTHBHbIE, pETyJIsATUBHbBIE), oOecnieunBaronie GpopMupoBanue QyHKIHMOHAIbHON IT'PaMOTHOCTH U
COLMAJIbHOW KOMIIETEHIIMM OOy4arolluXcs, CHOCOOHOCTh OOYYalOLIUXCsS HCHOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA W  YHUBEpCaJbHblE YydeOHble JIEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaTbl OCBOCHMS IMPOTpaMMbl CpEeIHEro oO0Iero oOpa3oBaHUS JOJKHBI
OTpaXkaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUM 3HAHMHW NPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHajau3a, CUHTE3a,
CpaBHEHHUs, Kiaccu(uKanuu, 0000IIEHNUs), PacKpbIBaTh CMBICI OHOJOTMYECKMX MOHATUN (BBLACNATH HMX
XapaKTepHble IPU3HAKH, YCTAHABIUBATD CBA3H C JPYTMMHU MTOHATHIMM);

ONpEAEIATh LEIHM JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUH HUX JOCTHIKEHMS, COOTHOCHTH
PE3YJIBTAThl JEATEIBHOCTH C TOCTABJIEHHBIMU LIETISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JIIsl 00bSICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, J€AYKTUBHbIE, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIIOYECHHUS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPECTBA JJISl IPECTABJICHUS CYIIECTBEHHBIX CBA3E€H U OTHOLIEHUI B
M3Yy4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TaKKe NMPOTUBOPEUUH Pa3HOTO POAA, BBIIBIECHHBIX B Pa3IUYHbBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHA MNpoOJeMbl C Y4YETOM aHaIM3a UMEIOIIMXCS MaTepUaNbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTHBBI B JESATENbHOCTb, OICHMBATh COOTBETCTBUE PE3YyJbTAaTOB LEISIM, OIICHUBATDH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;



KOOPAMHUPOBATh U BBINOJIHATE padOTy B YCIOBUSX PEAJbHOr0, BUPTYalbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBUS:

BJIaJIeTh HaBbIKAMHU y4eOHO-HCCIIE0BATENBCKON U MPOEKTHON 1€ TEIbHOCTH, HABBIKAMH Pa3pelleHHs
po0JIeM, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJOB pEIEHHs MPaKTUYEeCKUX
3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

HCII0JIb30BaTh PA3JIMYHBIE BUJbI JAESITEIBHOCTH 110 MOJIYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALUHY,
peoOpa3oBaHUI0 M IPUMEHEHUIO B YUEOHBIX CHUTyalMsX, B TOM 4YHCIE€ INPU CO3JaHUM YUEOHBIX U
COLIMAJIBHBIX IPOEKTOB;

(bopMHpOBATh HAYYHBIN THI MBIIJICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH ITOHATUAMHI
U METOJaMH;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/la4d B 00pa30BaTEIbHOM JESATEIBHOCTH U JKU3HEHHBIX
CUTYyaLUsX;

BBISIBJISIT NPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajayy, BBLIBUraThb TUIOTE3Y €€
pellieHnsl, HaXOAMTb apryMEHThl JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKIACHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBaTh IOJYUYEHHbIE B XOJ€ PpEIICHUs 3aJaud pPe3ysbTaThbl, KPUTHYECKU OLEHMBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBIIATh II€JICHANpPABIECHHBIH IIOUCK IMEpeHoca CpeACTB U CIOCOOOB  JACHCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U PAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUI'aTh HOBBIE WJEH, Ipe/ylaraTb OPUIHMHAJIbHBIC IMOJXOJbl M PELICHUs, CTaBUTh MPOOJIEMBbl U
3aJjauu, JOMyCKaloIlue aJlbTepHATUBHBIEC PELICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATLCS B Pa3IUYHbIX HCTOYHHMKAX HHPOpMAIMM (TEKCTe y4eOHOro MocoOusi, Hay4yHO-
NOMYJISIPHOI JUTepaType, OMOIOTHYECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zaxX JaHHBIX, B
WuTepHere), aHanM3upoBaTh HHMOPMALMIO pa3IUYHBIX BUAOB U (GOpPM MpeACTaBIEHUS, KPUTHUECKH
OLIEHUBATD €€ JT0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dhopmynupoBaTh 3amPOCHl U MPUMEHSTh PA3IMYHBIE METOJBI MPU MOUCKE U OTOOPE OMOJOTUUYECKON
uHpopMannu, HeoOXOUMOM [T BBINOJIHEHHs YUeOHbIX 3aj1ay;

npuoOpeTaTh  OMBIT  MCIOJB30BaHMA  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IMpeACTaBICHUS OHOJIOrMYecKOil HHpOpMaIH
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIOJb30BaTh HAYYHBIM S3BIK B KauecTBE CPEJCTBa MpH paboTe ¢ Ouosornyeckoil mHQopMarmei:
MPUMEHSTh XUMUYECKUE, (PU3NYECKUE W MaTeMaTHYeCKHe 3HAaKU U CHUMBOJBI, (opmynbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCII0JIb30BaTh U MPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HAaBBIKAMU pACIO3HABAHUS M 3alIUThl WHPOpPMaluu, WHPOPMALMOHHOM Oe30macHOCTH
JUYHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€ CTBUSIMU:

1) o0O1menue:

OCYILIECTBIISATh KOMMYHMKAllUM BO BceX cdepax >KU3HU, aKTUBHO Y4YacTBOBaTh B JUAJIOTe WIH
JMCKYCCHM TI0 CYIIECTBY OOCY)KJaeMOH TeMbl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHHS
OTHOCHUTEJIHO BBINIOJHEHUS IMpeajaraeMoil 3aiadyu, y4yuThIBaTb MHTEPECHl U COIJIACOBAHHOCThH IMO3HMILIUN
JPYTUX YYACTHUKOB JTUAJIOTa WM TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBa OOLICHHS, TMOHWMAaTh 3HAYCHHE COLMAJIBHBIX 3HAKOB,
MPEINOCHIIIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIMi, YMETh CMSATYATh KOH(JIMKTHI U BECTH MIEPETOBOPHL;

BJIAJIeTh PA3JIMYHBIMU CIOCOOAaMHM OOLICHHS W B3aUMOJEHCTBHS, MOHMMATh HAMEPEHUs APYTUX
JIOICH, TPOSIBIIATh YBAXHUTEIHHOE OTHOLICHHWE K COOCCETHHKY M B KOPPEKTHOU (hopMme (opMyIHpoBaTh
CBOU BO3PaXKCHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh U HUCIOJIb30BaTh MPEHMYILECTBA KOMAHAHOW W MHIUBUAYAJIbHOW PaOOTHI MpPU PEUICHUU
OMOJIOTMYECKOW  TpoOJeMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTh  INPUMEHEHHsI TPYHIOBBIX  (GOpM
B3aMMOJICHCTBHS MTPH PEUICHUU Y4eOHOMU 3a1a4H;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaXX/I0TO YIeHa KOJUIEKTUBA;

MPUHUMATPH IIEJTU COBMECTHOW NESATEILHOCTH, OPraHHU30BBIBATh U KOOPAMHUPOBATH JACUCTBUS IO €€
JOCTIDKEHHUIO: COCTaBJISTh TUIAH JICHCTBUM, PacIpeesiATh POIU C YIETOM MHEHHUH YYaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAa4yeCTBO CBOETO BKJIAJa M KAKIOTO yJYacTHHKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiarath HOBBIC MMPOEKTHI, OIICHUBATH WU C IMO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE MOBEACHHE B pPAa3IMYHBIX CHUTYAlHAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

OgaajieHnne YHHUBEPCAIBLHBIMH PeryJIssTHBHBIMY e CTBUSIMU:

1) camoopraHu3anus:

WCIIOJIB30BaTh OMOJOTHYECKUE 3HAHUS Uil BBIBJICHUS MPOOJIEM W WX PEIICHHS B KXU3HEHHBIX U
y4EOHBIX CHTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHUSIX
Y TIOCTYIIKaX MO0 OTHOIIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/IOPOBBI0 OKPYKAOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISITh MO3HABATENBHYIO JESTEIHHOCTh, BBIABISTH MPOOJIEMBI, CTaBUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4l B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH peIHIeHUus MpoOieMbl ¢ Y4YETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paclIMpsATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUI;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBIICHHIO IIMPOKON SPYAHMIMU B Pa3HBIX OONACTSIX 3HAHHM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYaIlMsIM, BHOCUTh KOPPEKTHBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBHE
Pe3yIbTAaTOB LEISIM;

BJaJIeTh HABBIKAMU TIO3HABATENIbHOW pe(dIeKcMH KaK OCO3HaHMS COBEpIIAEMbIX ACUCTBUM U
MBICIUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHUI, UCIIOJIB30BaTh MPUEMBI pe(IeKCUH TS OLIEHKH
CHUTYyaIllH, BHIOOPA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHATHE cedsl U IPYTHUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;



pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YeloBeKa.
MHNPEJIMETHBIE PE3YJBTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs mporpaMMbl COO mo Ouonoruu Ha 0a30BOM YpOBHE BKITIOYAIOT
cnienupudeckue sl yaeOHOro npeamera «bruosorusy Hay4YHbIe 3HaHUS, YMEHHUS U CIIOCOOBI JIEHCTBHUIA TI0
OCBOCHHIO, MHTEPIIPETAllMM W MPEoOpPa30BaHUIO0 3HAHWW, BHUIBI JIEATEIHLHOCTH MO TOJIYYCHUIO HOBOTO
3HAHUS W TPUMEHEHHWIO 3HAHUI B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsAX, a TaKXKE B PEAbHBIX JKU3HCHHBIX
CUTYaIlUsiX, CBSI3aHHBIX C Omoyoruedd. B mporpamme mpeameTHbIE Pe3yJbTaThl MPEACTABICHBI 1O ToJaM
oOy4eHwUs.

[IpenmerHbie pe3yibTaThl OCBOEHUS YydeOHoro mnpenmera «buonorus» 6 10 knacce IOIKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTUU B CHCTEME HAYyYHOTO 3HAHUS €CTECTBCHHBIX
HayK, B (DOpMUPOBaAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIQJIC POCCHUHCKMX U 3apyOCIKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTUH, (YHKIIMOHATIHHON
IPaMOTHOCTH Y€JIOBEKa JIJISl PEIICHHSI )KU3HCHHBIX 33]1aY;

YMEHHE PaCKPBIBATh COACPNKAHME OMOJIOTMYSCKUX TEPMHUHOB WM IOHSATHI: JKHU3HB, KJIETKA, OPTraHU3M,
MeTabonmu3M (0OOMEH BeIIeCTB W TPEBpalleHHe HHEPruH), TOMeocTa3 (CaMOperyislus), YypOBHEBas
OpraHu3aIysl KUBBIX CHUCTEM, CAMOBOCIIPOU3BEICHHE (PEIPOMYKIIHS), HACICICTBEHHOCTh, H3MCHUHUBOCTD,
POCT U pa3BUTHE;

YMEHHE H3J1araTh OMOJOTHYECKHe TeopuH (KJICTOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, ICHTpaIbHAS
norMa MoJjekynsipHon Ouosnoruu), 3akonbel (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
[IEHTpaX MHOT000pa3us U MPOUCXOXKICHUS KyJIbTypHbIX pacTtenuid H. M. BaBuiioBa), onpenensiTe TpaHUIIbI
WX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOT'O ITO3HAHWS B OHOJIOTUU: HAOJIIOJICHUE U OINHCAHUE YKUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHHM, OpraHU3alys ¥ MPOBEICHHE OMOJIOrHYECKOTO SKCIIEPUMEHTA, BBIJBIKCHHUEC
THIIOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXAY HCCICyeMbIMA BEIIMYMHAMH, OOBSICHEHUE IOJIyUYCHHBIX
pe3yJIbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX ITOHATHH, TEOPHA W 3aKOHOB, yYMEHHE JIeaTh BBIBOJBI HaA
OCHOBaHUH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIENSATh CYIIECTBEHHBIE TMPU3HAKH BHUPYCOB, KIETOK TPOKAPHUOT U  DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHH3MOB, OCOOEHHOCTH TPOIlECCOB: OOMEHa BEIIECTB U
MIPEBPAIICHHS SHEPTUHU B KIIETKE, (OTOCHHTE3a, TUIACTUISCKOTO U SHEPTeTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, ME103a, OIJIOIOTBOPCHISI, Pa3MHOKEHUS, MHIUBHIYaTLHOTO PA3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHHE MPUMEHSTHh MOJIYYCHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHHWH B TOBCEIHEBHOW JKM3HMU C IIeNbl0 obecrieyeHus: 0e30MacHOCTH
CBOETO 3JIOPOBbS W 3JI0POBBS OKPYKAIONIUX JIFOJCH, COOJIOJCHWS HOPM TPaMOTHOTO TIOBEJICHHUS B
OKpY’KaloIel MpUpPOIHON cpenie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHHM COBPEMEHHOU
OMOJIOTHH U OMOTEXHOJIOTHH JIJIsl pallMOHATFHOTO MPUPOAONOIB30BaAHNUS;

YMEHHE pellaTh >JIEMEHTapHbIE TEHETUYECKHE 3aJaud Ha MOHO- U JUTHOPHUIIHOE CKpellMBaHUE,
CIICTUICHHOE HACJICJIOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS IS TPEACKa3aHUs
HACJICJIOBaHMS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH Ta0OpAaTOpHbIE W TpPaKTHYECKHWE padOThI, COOMIOAATh MpaBHiIa MpU padoTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYCCKH OIICHWBATh M MHTEPIPETHPOBATH MH(DOPMAIHIO OMOJOTHYECKOTO COJCpIKAHUS,
BKJTFOYAIONYIO TICEBIOHAYYHBIC 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB (CpEICTBAa MAacCOBOW HH(OpMaIww,
HAyYHO-TIOMYJISIPHBIE MaTepHaibl), ITUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEJIOBaHUI B OHOIOTHUH,
MeAUINHE, OMOTEXHOIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000mas OMOJIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIh30BaTh MOHATHITHBIN amnmapaT OWOJIOTHH.



[IpeameTHBie pe3ynabTaThl OCBOCHUs YydeOHOro mpeamera «buomorusi» 6 11 Knacce ITOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE€ U POJIM OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHbIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUM, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Ye€JI0BeKa JIJIsl pelIeHHs] )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKphIBATh CO/ICpKaHNE OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIHS, TEHOPOHI,
HBOJIIOIMS, BUXKYIINE CHIIBI ((PaKTOPHI) SBONIOLNH, PUCTIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa3oBaHue,
JKOJIOTHYECKHe (DAaKTOpbl, JKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYUEHThbl, LEeNd MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OrnoreoreHos, onochepa;

yMEHHUE Hu3NaraTh OHOJOrMYecKHe Teopuu (dBosounoHHas Teopust Y. JlapBUHA, CHHTETHUYECKas
TEOpHUsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojplmieBoro cxonacrsa K. M. bapa, uepenoBanus
IVIABHBIX HampaBieHuil u mytei sBomonuu A. H. CeseprioBa, yuenus o o6uochepe B. WM. Bepnaackoro),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHUE BIIAZIETh METOAAMU HAYYHOTO IO3HAHUS B OWMOJOTHH: HAOJIOJCHHE U OIMCAHUE >KHUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHU3aus 1 MpOBEIeHNE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIABIDKECHHE
TUIOTE3bI, BBISBICHHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEITHYMHAMHU, OOBSICHEHHE IMOJIYYCHHBIX
pE3yNbTaTOB, HUCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHil M 3aKOHOB, yMEHHE [IelaTh BBIBOJbLI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACTATh CYIIECTBEHHBIC TPU3HAKA CTPOEHHUS OHOJOTMYECKHMX OOBEKTOB: BHJIOB,
MOMYJSIIUKM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEJICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JAEUCTBUS SKOJIOIMUYECKUX (PAaKTOPOB Ha OpPraHU3MbI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPruM B SKOCUCTEMAX, AHTPOINOIEHHBIX H3MEHEHHH B 3KOCHUCTEMaX CBOEW MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS 1 OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBICHUM,
JUIA TIPUHATHS MPAKTUYECKUX PEIIEHUM B IOBCEIHEBHOM JXKM3HU C II€JIbI0 OoOecreyeHus: Oe30MMacHOCTH
CBOETO 3/I0pOBbS M 370POBbSl OKPYKAIOLIUX JIHOJEH, COOJIOJEHHs] HOpPM TI'PaMOTHOIO TIOBEJIEHUS B
OKpy>Karollel IpupoAHOil cpelle, MOHMMaHUE HEOOXOJMMOCTH MCIOIb30BAHUS TOCTHKEHUNH COBPEMEHHON
OHMOJIOTHH VISl pAIlMOHATILHOTO MPUPOIONONB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKHUE 3aJayd, COCTABIATH CXEMbl IEpEeHOCa BELIECTB U
SHEPruM B 3KocHucTeMax (LenH MUTaHus:);

YMEHHE BBIMOJIHATH JTAOOPAaTOpHBIE W TMpaKTHUECKHWE padoThl, COOMIOAATh MpaBHia MpU padoTe C
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OLIEHMBATh M HWHTEPHPETUPOBATH MH(OpPMAIMIO OMOJOTHYECKOrO COJAEpKaHUS,
BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM HMHQOpManuw,
HAyYHO-TIOMYJISIPHBIE MaTepUalbl), pacCMaTPUBATh TNI00aIbHBIE HKOJIOTHYECKUE TIPOOIEMbI COBPEMEHHOCTH,
(GbopMHpPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO NIO3ULIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

KoJsau4yecTBO 4acoB DyeKTpoHHBIE (LM (PpPOBLIE)
Ne i/ HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI
Bcero KonTpoabubie IIpakTHyeckue 00pa3soBaTe/ibHbIe PECypChl
padoThI padoThI
bu6nmoreka IJOK
1 buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBble CUCTEMBI M UX OpraHU3aLys 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUI COCTaB U CTPOECHHUE KIETKH 8 1 Eubmiorexa OK
p https://m.edso0.ru/7f41c292
bubmuoreka LIOK
4 KM3HEACATEILHOCTR KNCTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHNEe U MHIUBUAYAIbHOE pa3BUTHE OPraHU3MOB 5 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M H3MEHYHNBOCTH OPraHU3MOB 8 15 Eubmiorexa OK
A p ' https://m.edsoo.ru/7f41c292
Bu6nmoreka IJOK
7 Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHU 3 https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
K
Ne i/ HaumeHoBaHMe pa3aeioB H TeM MPOrPaMMbI DAMTICCTRO HAcoB JaeKTponnbIe (W PpoBLIE)
Bcero KonTpoabhbie IIpakTH4yeckue o0pa3soBaTe/ibHbIEe PECYpPChI
padoThI padoThI
bubmoreka IJOK
1 IBOJIOUHOHHA GHONOTHS 9 1 https://m.edsoo.ru/7f41cc74
Bu6nmoreka IJOK
2 Bo3HHMKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy KaroIas cpeaa 5 1 Bubmorexa HOK
P Py Had cpelt https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI 9 Bubmiorexa LHOK
tm https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK
5 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Nen/m Tema ypoka IIpumeyanue
Bcero Kontpoabusie IIpakTuueckue
padoThI padoThI

1 buonorus B cucreme Hayk 1
Mertoap! no3HaHust KuUBoW npupoabl. [Ipakruyeckas padora Ne 1

2 «Mcnonp30BaHuE PA3IMYHBIX METOJIOB IIPH U3YUYCHUH OMOJIOTHYECKUX 1 0.5
00BEKTOBY»

3 buonoruyeckue cuctemMsl, IPOLECCH M UX U3YUYEHUE 1

4 XUMUYECKUI COCTaB KJIETKU. Boga 1 MUHEpaJIbHBIE COJIN

5 benku. CoctaB u cTpoeHue 06eIKoB
depMeHThl — Onosiornueckue katanusaTopsl. JlJabopatopHas pabora

6 Ne 1 «M3yuenne KaTalTuTHIECKOH aKTUBHOCTH (PepPMEHTOB (Ha pUMepe 1 0.5
aMMJIa3bl WM KaTaslasbl)»

7 VYrneBopl. Jlunuabr 1

8 Hyxneunosbie kucnotsl. ATD 1

9 Hcropus u meTopl n3ydeHus kieTku. Kiierounas reopust 1

10 Kinetka xak meigocTHas »KUBasg CHCTEMA 1
Crpoenue sykapuotnyeckoil kierku. Jlaboparopnas pabora Ne 2

11 «M3ydyenue cTpoeHHs KJIETOK PACTeHUM, )KUBOTHBIX, TPUOOB U 1 05
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpETIapaTax u ux '
OIMCaHHUE»

12 OOMeH BelecTB Wi MeTadoJIn3M

13 dorocuHTE3. XEMOCHHTE3

14 DHepreTuveckuii oOMeH
XKuznennsrii nuka kietku. [lenenue kinetku. Muros. JlabopatopHas

15 paborta Ne 3 «HabmrofeHne MuTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa 1 0.5
Ha FOTOBBIX MUKPOIIpEnapaTax»

16 buocuntes 6enka. Peakuus MaTpuuHOro CHHTE3

17 Tpancusiius — Ouocunres 6enka 1

18 Hexnerounslie ¢GopMbl )KU3HU — BUPYCHI




19 @DOpMBI pa3MHOKEHUS OPraHU3MOB 1

20 Meiio3
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. OII010TBOpEHHE.

21 JIaGoparopnas pabota Ne 4 «/3yueHue cTpoeHHs MOJIOBHIX KJIETOK Ha 1 0.5
TOTOBBIX MHKPOIIPENapaTax»

22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB

23 ['eHeTnKa — HayKa O HACJIEJICTBEHHOCTH U M3MEHUYNBOCTH

24 3aKOHOMEPHOCTH HACIEOBaHUS MTPU3HAKOB. MOHOTHOpUTHOE 1
CKpeIIMBaHNE

o5 JurubpugHoe cKpeluBanye. 3aKOH HE3aBHCUMOT'0 HACJIeIOBAHUS 1

IIPU3HAKOB

CueruieHHOE Haceno0BaHue pu3HaKoB. JlaboparopHas padora Ne 5
26 «3yueHne pe3ynbTaToB MOHOTHOPHUIHOTO U TUTHOPHIHOTO 1 0.5
CKPEIIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIPENapaTax»

27 I'eneTuka mona. HaciegoBanue IMIPHU3HAKOB, COCIIJICHHBIX C ITIOJIOM 1

N3menunBocTh. HeHacnencTBeHHas H3MEHYUBOCTD. JlabopaTopHas
28 pabota Ne 6. M3yuenne MoaupUKAITMOHHON H3MEHUYNBOCTH, 1 0.5
MOCTPOEHHUE BAPUAIIMOHHOTO PsAa U BAPUAI[HOHHOW KPHBOM»

Hacnencreennas namenunBocts. JlabopaTopHas padora Ne 7. «AHanu3

29 MYTaIMi y Ip0o30(HIbI HA TOTOBBIX MUKPOITPENIapaTax» 1 0.5
30 I'enetuka yenoBeka 1
31 Pesepubiil ypok. O606menue no teMe «HacnenctBeHHOCTh U 1
W3MEHYHUBOCTH OPTaHU3MOBY
32 Cenexius Kak HayKa U mpoIiece 1
33 MeTobl ¥ JOCTHKEHUS CENeKIIMUA PACTCHUI U )KUBOTHBIX
34 buoTtexHOMOTHSI KaKk 0Tpaciib MPOU3BOJICTBA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC

KoJumnuecTBo yacos
Nen/m  Tema ypoka
Bcero Kourpoabnuble IIpakrnueckue

padoThI padoThI
1 OBOJIOLUSA U METO/IBI €€ N3YUECHMUS 1

IIpumeuyanue




2 HcTopus pa3BuTHS MpeACTaBIeHUI 00 IBOTIOLUN 1

3 MUuUKpO3BOTIOIHUS
[Tomymsius Kak IeMeHTapHast eJUHUIA BIIAa U BOJIOLUY.

4 Jlaboparopuas padota Ne 1 «CpaBHEeHHE BHIOB IO MOP(OIOTHUECKOMY 1 0.5
KPUTEPUIO»

) JABIDKyIIME CHITBI (3JIEMEHTApHBIE (PAKTOPHI) IBOIIOLIH

6 EcrecTBenHbIit 0TOOP B €10 GOpMBI
Pe3ynbTaThl 5BONIIOLNHU: TPUCTIOCOOIEHHOCTH OPTAaHU3MOB U

7 BH1000pa3zoBanue. JJaboparopnas padora Ne 2 «Onucanue 1 0.5
MPUCIIOCOOJICHHOCTH OpTaHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepa»

8 HampaBiieHust 1 TyTH MaKpOIBOJIIOIIHH 1

9 HeobOpatumocTh 3BOIIONNH 1

10 Hcropus xu3Hu Ha 3emiie U METO/bI €€ U3yUeHUs 1

11 ['unoTe3bl NpoUCXOXKACHUS )KU3HU Ha 3emiie 1

12 PazButue xu3HM Ha 3eMIiie 1o 3paM U eproam 1
OcHOBHBIE 3TaIlbl BOIIOIUN PACTUTEIHFHOTO U KHUBOTHOTO MUPA.

13 [IpakTrueckas padota Ne 1 «3ydeHne uCKOMaeMbIX OCTaTKOB 1 0.5
pPACTeHMI U KUBOTHBIX B KOJUIEKIIHIX

14 CoBpemeHHast cucTeMa OpraHu4eckoro Mupa 1

15 DBOJIOLIUS YeTOBEKa (aHTPOIOTreHe3) 1

16 JiBmoxymiye cuibl (pakTopbl) aHTPOIIOTreHe3a 1

17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA 1

18 UenoBeyeckue pacsl U NPUPOIHBIE aANITALIMN YEIOBEKA 1

19 PezepHblil ypok. O60061eHue 1o reMe «BO3HUKHOBEHUE U Pa3BUTHE 1
KU3HU Ha 3emiie»

20 DKOJIOTHus Kak HayKa

21 Cpenpl oOuTaHus U SKOJIOTHYecKre GaKkTOpbI 1
Abuotnyeckue gakropsl. JlabopaTtopHas padora Ne 3.

29 «Mopdonorudeckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT 1 05
oburtanusy. JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa

23 buotnueckue GpakTops 1




DKOJIOTHYECKUE XapaKTePUCTUKH TomyJsiiuu. [IpakTuyeckas padora Ne

24 ) . . 1 0.5
2 «[Tomcy€r MIOTHOCTH MOMYJISIIIAI PAa3HBIX BUOB PACTCHHIN)

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1

26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 1

7 OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI. DKOJIOTHYECKUE TUPAMUJIBI. 1
CsoiictBa 3xocucreM. Cykieccus

28 IIpuponaHbie 3KOCUCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIn 1

31 3aKOHOMEPHOCTH CYILIECTBOBaHUs Orochepsl 1

32 YenoseuecTBO B Onocdepe 3emiu 1

33 CocyniecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1

34 PezepBHblit ypok. O600menune TeMsr «Coo0miecTBa 1 SKOJIOTHIECKHIE 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buonorus, 10 xknace/ benses JI.K., Apmmiun .M., Ky3nenosa JI.H. u npyrue; noa
penakmueit bensera I1.K., Ipmmmuna .M., AkninonepHoe obiiectBo «3marenbcTBo
«ITpocBenieHue»

 buonorwus, 11 xkmace/ benses [I.K., bopoaun [1.M., Asmvmmr .M. u apyrue; mox
penakiueit bensiera J1.K., Apimmmna [.M., AkunonepHoe oo6miectBo «3narenbcTBo

«ITpocsenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






