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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMmsbl 1Mo OMOJOTUU TEOPETUYECKYIO OCHOBY IJIsi ONPEEICHUS
MOAXO0M0B K (OpMUPOBAHUIO cojepkaHus ydeOHoro mpenmera «buomorus» cocTaBWiIu:
koHUenTyaiabHble mosioxxkenust ®I'OC COO o B3auMo00yCIOBIEHHOCTHU LIETIEH, CopepKaHus,
pe3yabTaToB 00y4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIITY CKHUKOB, MOJIOXKEHUS 00
O0IIMX LEJSAX U IPUHIMIAX, XapaKTepU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit denepanyu, a TakKe TMOJIOKEHUS O crenuduke
Oononoruu, €€ 3HAYCHUM B TO3HAHUM >KUBON TPHUPOABI U OOECIEUYCHUU CYIIECTBOBAHUS
yenoBeueckoro oo6mectBa. COrmacHO Ha3BaHHBIM TOJIOKEHHUSM, OIpPEEICHbl OCHOBHBIC
(GYHKIIUU IPOTPAMMBI 110 OMOJIOTHUHU U €€ CTPYKTYypa.

[Iporpamma 1o Ouosoruu Ja€T MpecTaBISHHE O IETsX, 00 001el cTpaTeruu o0yueHus,
BOCIIUTAHUS W Pa3BUTHS OOyYarOMMXCsl CpelcTBaMH y4eOHOro mnpemmera «buosorusy,
ornpezensieT 00s3aTeNbHOE MPEAMETHOE COAEpKAHHUE, €ro CTPYKTYpPY, pacmpelesieHue Mo
pazzenaMm ¥ TeMaM, peKOMEHIyeMYI0 TTOCIeI0BATEIbHOCTh U3yUYCHHs YUeOHOT0 MaTepuaa ¢
y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM 00pa30BaTEIbHOTO
IpoIiecca, BO3pacTHBIX 0COOCHHOCTEHN 00yYaromuXCsl.

B mporpamMmMe 1m0 OMONOTHMHM TakXe YUYUTHIBAIOTCS TPEOOBAHHS K ITUTAHHUPYEMBIM
JUYHOCTHBIM, METalPEAMETHBIM U MPEAMETHBIM pe3ysibTataMm oOydeHusi B (OpPMHPOBAHUU
OCHOBHBIX BUIOB YU4EOHO-ITO3HABATEIbHOM 1E€SITEIbHOCTU/yUEOHbBIX JEUCTBUIA 00YyUaIOUXCs
110 OCBOCHHUIO COJEPKaHUsI OUOIOTHYECKOTro 00pa30BaHMUS.

B nporpamme no 6uosnoruu (10—11 xmaccel, 6a30Bblii YPOBEHB) peaan30BaH MPUHITUIT
MIPEEMCTBEHHOCTH B W3yYeHMHM OWOJIOTHH, Oyaromaps 4YeMy B HEW NpoCcMaTpUBaeTCs
HaIPaBJICHHOCTh HA Pa3BUTHUE 3HAHUM, CBA3aHHBIX C (HOPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUS, LIEHHOCTHBIX OPHUEHTAIM JIMYHOCTH, DSKOJOTMYECKOr0 MBIILICHUS,
NPEACTABICHUM O 30pOBOM 0OOpa3e >KM3HU M OEpeXHbIM OTHOILIEHHWEM K OKpYyXarouien
npupoaHoil cpene. [losTomy Hapsay ¢ u3yueHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TaKkke
3HaHWA O CTPOCHUU >KMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B IPOrpaMMe Mo OMOJIOTUH yIeTIEHO BHUMAaHUE UCTIOIb30BAHUIO MOTYYEHHBIX
3HAHUM B TOBCEIHEBHOM >KM3HM ISl PEIIeHUS MPUKIAIHBIX 3a/ady, B TOM YHCIIE:
OpOQUIAKTAKA  HACJEICTBEHHbIX  3a00JI€BaHUN  YENOBEKa, MEAMKO-T€HETUYECKOIo
KOHCYJIbTUPOBaHUs, OOOCHOBaHHUsS  SKOJIOTMUECKH IIeJIECOOOpa3HOro  TMOBEJACHHUS B
OKpY KaloIel MPUPOTHOM Cpejie, aHalln3a BINSHUS X03IUCTBEHHOU EeSITEIbHOCTH YEeJIOBEeKa
Ha COCTOSTHUE MPUPOHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUA K PUKIIATHON
HaIpaBJIECHHOCTH Yy4yeOHOro mnpenMera «buonorus» TPOJUKTOBAHO HEOOXOAUMOCTHIO
obOecrieueHUsT YCIOBUH JUIsl pPEIICHUS OJHOW W3 aKTyalbHBIX 3a/Jad IIKOJBHOTO
OMOJIOrHYecKOro 00pa3oBaHus, KOTOpas MpeAnonaraeT (GOpMHUpPOBaHHE Yy OOYyYaroIIMXcs
CIIOCOOHOCTH aJIaliTUPOBATHCS K M3MEHEHUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpeaHero oOiiero oopa3oBaHusl 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT GopMUpPOBaHUE y OOYJAIONIMXCSA TMPEJICTABICHUN O HAyYHON KapTHHE MHPA,
pacmmpsieT U 0000ImaeT 3HAHHWS O KUBOW Mpupoje, €€ OTIMYUTEIbHBIX TMPU3HAKAX —



YPOBHEBOW OpraHU3alMyd W 3BOJIIOLMH, CO3AAET YCIOBUA IS MO3HAHUS 3aKOHOB YKUBOM
npuponbl, (popmMupoBaHUS (PYHKIMOHAIHHOW T'PAMOTHOCTH, HaBBIKOB 3J0POBOTO U
0e3omacHOro odpasa )KU3HU, IKOJIOTMYECKOTO MBIIIIEHHUS, IEHHOCTHOT'O OTHOIIEHUS K dKUBON
MPUPOJIE U YEIIOBEKY.

Bonbuioe 3HaueHue OMONOTMS HMMEET TaKkKe Il PEUICHUS BOCHUTATENBHBIX H
pa3BHBAIOIIMX 3a7a4 CpeaHEro oOmero oO0pa3oBaHUs, CONMAIU3ANNA O0YyYarOIIHXCS.
N3yuenue Ouonornu oOecneyuBaeT yCIOBUS M1 (HOPMUPOBAHMS HWHTEIUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX U HHPOPMALIMOHHBIX HABBIKOB, SCTETUYECKOM KYJIbTYPbI, CIIOCOOCTBYET
WHTErpaluy OMOJIOTUYECKUX 3HAHUM C TIPEICTaBICHUAMM U3 IPYTUX YU4E€OHBIX MPEIMETOB, B
YaCTHOCTH, (U3HMKH, XUMHU U Teorpaduu. Ha3BaHHbIe MOJOXKEHUS O NpeaHa3HAYCHHU
ydeOHoro npenMera «bronorus cocTaBUiIM OCHOBY AJIsl ONIPEAETIEHUs MOAX0I0B K 0TO0pY U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, IPEJICTABIIEHHOTO B IPOrpamMme 1o OMOJIOTHH.

OT60p conepxkanus yueObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH
C MO3MUIHHA KyJbTypOCOOOpPA3HOTO MOJXOJa, B COOTBETCTBHUHM C KOTOPBIM OOydYaromuecs
JOJDKHBI OCBOMUTH 3HAHMS M YMEHHS, 3HAUMMble i1 (POpMHUpOBaHUS OOLIEH KYyJIbTYypHI,
ONpENEIAIOIME aJeKBaTHOE IOBEICHHE YEIIOBEKAa B OKpY)KAalOWIEH NPHUPOIHON Cpele,
BOCTpeOOBAHHbBIE B MOBCEAHEBHOM JKU3HU M MpPaKTHUECKOU JesreabHocTH. Ocoboe MecTo B
ATOM CHUCTEME 3HAHUM 3aHUMAIOT BJIEMEHTBI COJEPKAHUS, KOTOPBIE CIIy’KaT OCHOBOM IS
dbopMUpOBaHUs TIPEACTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTUHE MuUpa U
[EHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJOTHYECKOTO
00pa3oBaHUs.

CtpykTypupOoBaHHUe cojiepkaHusi y4eOHOro mMarepuajia B IMporpaMMe Mo OHOJIOTUH
OCYUIECTBJIECHO C€ YY&TOM TMPUOPUTETHOTO 3HAYEHUs 3HAHUA 00 OTIMYUTENbHBIX
0COOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMK U 3BOJIIOINH. B cooTBeTCTBUU
C OTUM B CTpyKType yueOHoro mpenmera «buonorus» BblIeNeHbl —ClEIYyIOIIHE
COJIepKaTelIbHbIC IMHUU: «bHOoNOorns Kak Hayka. MeTo1bl Hay4YHOTo IMO3HaHUs», «KileTka kak
ouosornyeckas cucreMa», «OpraHu3sm Kak Ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3re OpPraHuyYecKOro MHUpPa», «IBOJIOLUS XKUBOM MPUPOIBD, «IKOCHUCTEMBI U
NPUCYIINE UM 3aKOHOMEPHOCTH .

Hens m3ydenus ydeGHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIAJCHUE
00y4arouMMHUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMM >KUBBIX CHUCTEM
Pa3HOro paHra v MpuoOpeTeHNe YMEHUN UCTI0JIb30BaTh 3TH 3HAHUS JIJIs1 TPAMOTHBIX JEeHCTBUNA
B OTHOIICHUH OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PANUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTmxenue 1eny u3ydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreurBaeTcsl pelIeHUEM CIEeAYIONIUX 3a0a4:

OCBOCHHE OOYYarOUUMHUCA CUCTEMbl 3HAHMA O OHMOJOTUYECKHX TEOPHSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, TUII0TE3aX, MPaBUIIax, CIYKalUX OCHOBOM ISl (pOpMUPOBaHUS
IPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTMHE MHpA, O METOAAX HAyYHOrO IMO3HAHHA,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allMH,
BBIJAIOLIUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTUY;



dopMupoBaHue y oOydaroluxcsl MO3HABATEIbHBIX, HHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTE B Mpollecce aHaiW3a JaHHBIX O MyTSIX pPa3BUTHS B OMOJIOTHMM HAy4HBIX
B3TJISJI0B, UIEH U MOAXOA0B K U3YUEHUIO KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3alUK;

CTAaHOBJIEHME Yy oOydyaroumuxcsi oOuiel KyJbTypbl, (DyHKIIMOHAJbHON TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLICHUBATD SIBJICHUS OKPY>KAIOIIEr0 MUPa >KUBOM MPUPOIBI HA
OCHOBAHUU 3HAHUI U OMBITA, MOJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHKe y 00y4arOlUXCsl YMEHUN WIUTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKUX
3HAHUM B MPaKTUYECKOM NEATEIbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTUN U arpoOUOTEXHOJIOT Ui,

BOCIUTAaHHE YOEXAEHHOCTH B BO3MOXKHOCTH TMO3HAHMS YEJIOBEKOM XHBOW MPHUPOJIBI,
HEOOXOIUMOCTH O€peKHOTO OTHOLIEHUS K HeH, COOJMIOACHHsS STHUYECKHX HOPM TMIpU
MPOBEJACHUM OMOJIOTMYECKUX MCCIICIOBAaHUM;

OCO3HAHUE LEHHOCTH OMOJOTUYECKUX 3HAHUU ISl MOBBIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYpBI, 7151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEAHEBHON KU3HU JJISI OILICHKH
MOCIIEACTBUI CBOEH JEATENHHOCTH MO OTHOUICHHUIO K OKpYXaromie cpene, CoOOCTBEHHOMY
310pOBBI0, 000OCHOBAHKE U COOJIIOICHUE MEP TPOPUIAKTUKH 3a00JI€BaHU.

B cucteme cpennero oOiero oopazoanus «buonorus», nzyyaemas Ha 6a30BOM ypOBHE,
ABJIAETCS 00sI3aTENIbHBIM y4eOHBIM MPEAMETOM, BXOSAUIMM B COCTaB MPEIMETHONW 00JIacTH
«EcTecTBeHHO-HayUYHbIE MTPEIMETHD.

JI1st uzydyeHust Ouosioruu Ha 6a30BOM YpOBHE CpeIHEro 0011ero 00pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hezenmo), B 11 kinacce — 34 yaca (1 yac B Hezelno).

Hcnonb3zoBanue obopyaoBanus nenrpa «Touka poctay npu peanuzauuu aanHou OIT
MO3BOJISIET CO3/AaTh YCJIOBUSL:

* ISl paCUIMPEHUs COJIEPKaHUS MIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUIsl TIOBBILIEHUS MO3HABATEJILHOMW AKTUBHOCTU OOYYAIOUIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1acTH;

* A pa3BUTUS JMYHOCTH pedeHka B Impolecce OoOyueHuss OHOJIOTHH, €ro
crocoOHOCTeH, (HOpMHUPOBaHHUA U YJIOBIETBOPEHUS COLMAIBLHO 3HAYMMBIX HMHTEPECOB U
OTPpeOHOCTEI;

s pabOThl C OJAPEHHBIMU IIKOJbHUKAMM, OPTaHM3alMd HX Pa3BUTHUS B
Pa3IUYHBIX 00JIACTAX 00pa30BaTEILHOM, TBOPUECKOM J1€ATEILHOCTH.

[Ipumensiss 1udpoBble 1abopaTopud Ha ypoKax OWOJIOTHM, YydYalluecs CMOTYT
BBITIOJTHUTh MHOKECTBO J1a0OPATOPHBIX PabOT M SKCIEPUMEHTOB MO MPOTrpaMMe OCHOBHOM
IIKOJIBI.



COLEPKAHUE OBYYEHUASA
10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH € OOILECTBEHHBIMU, TEXHUYECKUMU U JPYTUMHU
€CTECTBEHHbIMU HayKaMu, Quiiocodueil, ITUKOW, 3CTeTUKON U mpaBoM. Ponp Ouonoruu B
(dbopMUpOBaHUN COBPEMEHHOM Hay4YHOU KapTUHbI MUpa. CucTemMa OMOJIOTHYECKUX HayK.

Metonsl TO3HaHHUS KUBOM TpHpoAbl (HAONIOEHUE, SKCIEPUMEHT, OIHCaHue,
U3MepeHue, Kiaccuukanys, MoAeIMPOBaHUE, CTATUCTHUECKasi 00pabOTKa TaHHBIX).

JdemoHncTpanuu:

[Toptperst: U. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabmuipl U cxeMbl: «MeTo bl TO3HAHUS YKHUBOU MPUPOJIBI.

JlaGopaTopHblie U MpaKTHYEeCKHUE PAadOTHI:

[Ipaktuueckas pabora Ne 1. «Mcnonp3oBaHue pa3IMYHBIX METOJOB IMPU W3YUYECHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPTraHU3ALUSA.

Xusble cuctembl (0MocUcTeMbl) Kak MpeAMeT u3ydeHus Ouonoruud. OTaudne >KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOBI.

CpoiicTBa OMocHUCTEeM U HX pa3HooOpaszue. YPOBHU OpraHM3alUd OHUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBbIM, TKAaHEBBIM, OPraHU3MEHHBIMA, MOMYJISIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOreO1IeHOTHYECKU), OMOC(EpHBIil.

JdeMoHcTpanuu:

Tabmuubl 1 cxembl: «OCHOBHBIE NPU3HAKHU KU3HW», «YPOBHH OpraHU3allMM >KUBON
IPUPOIBD».

Oo6opynoBanue: Mojenb Monekyisl JJHK.

Tema 3. XumMuYecKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKHM  COCTaB  KIETKH. XUMHUYECKHE  DBJEMEHThI:  MaKpOJJIEMEHTHI,
MUKpO3JIEMEeHThl. Bojia 1 MUHepaibHbIE BEIIECTBA.

OyHKIMU BOJbI M MHUHEpAJbHBIX BelllecTB B kieTke. [logmepxaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue OeaKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnuMmble 1 3aMEHUMbIE AMUHOKHUCIIOTHL. AMUHOKHUCIOTHBIN COCTaB. YPOBHU CTPYKTYPbI
O€JIKOBOW MOJIEKYJbl (TepBUYHAsI, BTOPUYHAS, TPETHUYHAs U YETBEPTHUUHAS CTPYKTYpa).
Xumudeckue cBoicTBa 6eykoB. buonornueckue GyHKIIUN OSIKOB.

®depMeHThl — Onosorndyeckue KaraiauzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LIEHTD,
cyOctpartnas crnenuduunoctb. Kodepmenrsl. Butamunbl. Otiaununs (epMEHTOB OT
HEOPraHWYEeCKUX KaTaau3aTopoB.

VYraeBoapl: MoHocaxapuzbl (TJIFOKO3a, pubo3a M J1e30KCUpU003a), aUcCaxapHubl
(caxaposa, JaKkTo3a) M MOJdUcaxapuabl (Kpaxmaj, IJIMKOTeH, LeJUIoio3a). buonornueckue
(GYHKIIUM YTIIEBOOB.



Jlununel: Tpurnuuepuasl, (ochonunuasl, crepouasl. ['uapodpunbHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pyHkiuu aunuaoB. CpaBHEHUE YTIIEBOI0B, OCIIKOB U JIUMTUAOB KaK
VMCTOYHUKOB YHEPTUH.

Hyxkneunossie kucnotel: JJHK u PHK. HykneoTu el — MOHOMEPBI HYyKJIEMHOBBIX KHCJIOT.
Crpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuun PHK. Bunet PHK. AT®: ctpoenue u
byHKIUH.

[HuTtonorust — Hayka o kietrke. Kinetounast Teopusi — npumep B3aUMOJCHCTBUS UACH U
(aKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEeHHS KIETKH.

KrneTka kak nienoctHas sxuBas cucrema. O01re npru3Haky KIeTOK: 3aMKHYTasi Hapy KHasl
mMeMOpana, mosnekyinbl JIHK kak renetndeckuii anmapat, cucteMa CUHTE3a Oelika.

Tunsl KIeTok: ’ykapuoTHUecKas W mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
npokapuoTuyeckor kietku. Kiierounas crtenka Oaxrtepuil. CTpoeHHE >3yKapHOTHYECKON
KJIeTKH. OCHOBHBIC OTJINYUS PACTUTEILHOMN, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsI CTEHKA, TTTMKOKAIUKC, UX (YHKIIUU.
[na3maTtndeckass mMeMOpaHa, e€ cBoiictBa m (yHkiuu. lluTomnasma u e€ OpraHoubI.
OnnomemOpanubie  opradounbl  kieTku: OIIC, ammapat T'onbmkH,  JTU30COMBL.
[lonyaBTOHOMHBIE OpPraHOMABl KIETKU: MHTOXOHApPUH, Iactuipl. [Ipoucxoxnenue
MUTOXOHJpUN U mactua. Bunel mnactun. HemeMOpanHble OpraHOM Bl KIETKU: PUOOCOMBI,
KJIIETOYHBI IIEHTP, LEHTPHUOJU, PECHUYKU, KTYTUKU. DYHKIMA OPraHOUJIOB KIIETKHU.
Bxitouenus.

SAapo — perynaropHbsli 1eHTp kieTkd. CrpoeHue sapa: saepHas 000J0YKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. neiinen, P. Bupxos, /Jx. Yorcon, .
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel: «PacnpeneneHne XHMHYECKHX JJEMEHTOB B HEXKHUBOW MPHUPOIE»,
«Pacnipeenenrne XUMUYECKUX AIIEMEHTOB B JKMBOU IPUPOJIE».

Tabnuner u cxemsl: «llepuonnyeckas Tabnuila XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIeKyJbl BOAb», «buocunTes Oenka», «CTpoeHue MoJekynabl Oenka», «CTtpoeHue
dbepmenrtay, «HyknennoBwie kuciaotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHue
DYKApUOTUYECKON KIETKW», «CTpPOEHUE KUBOTHOW KIETKW», «CTpOEHHE pPACTUTEIbHOMN
KJIETKN», «CTpOeHHE MPOKAPUOTUUYECKON KIETKN», «CTpoeHue siapa KIETKN», «YTIEBOAbDY,
«JIumuaey.

OO0opyI0BaHME: CBETOBOM MHUKPOCKOI, 000pYA0BaHUE AJIsI TPOBEJCHUS HAOIIOACHUM,
U3MEPEHU, IKCTIEPUMEHTOB, MUKPOIIPENapaThl pACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlabopaTtopuas pabora Ne 1. «/3ydyeHne kaTaIMTUYECKONW aKTUBHOCTH (PEpMEHTOB (Ha
pUMeEpe aMUJIa3bl UJIM KaTajasbl)y.

JlaGopatopHast pa6ota No 2. «M3ydeHue CTpoeHMs KJIETOK PacTEHW, KUBOTHBIX U
OaxTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHUCAHUEY.



Tema 4. /Ku3HeneATeIbHOCTb KIETKH.

OOmen BemecTB, wWid MeTabomm3M. AccuMuwisius (IUIACTHYECKU OOMEH) W
JTUCCUMUJIAIUA (SHEPreTUYeCcKuil 0OMEeH) — JIB€ CTOPOHBI €IMHOTO0 Mpoliecca MeTadoIM3Ma.
Posb 3aKOHOB cOXpaHEeHUs BELIECTB U YHEPTUU B TIOHUMAHUU METa0oJIM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(dHbIN U rerepoTpodublil. Posib hepmMeHTOB B 0OMEHe
BEILIECTB U MPEBPAILCHUN SHEPTUU B KIIETKE.

dotocunTe3. CBeroBass M TeMHOBas ¢as3bpl (potocuHTesa. Peakuuu ¢oTocuHTE3A.
DddextuBHOCTh (DoTOCHMHTE3a. 3HaueHHWe (PoTocHHTE3a JJid KM3HU Ha 3emie. BrusHue
yCJIOBUM cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUM.

XeMOCHHTe3. XeMOCHHTE3UpYIomue OakTepun. 3HaUeHHEe XEMOCUHTE3a JJI KU3HU Ha
3emie.

DHepreTuyeckuid oOMeH B KieTke. PaciuenjieHue BeEIIeCTB, BBIJACICHUE U
aKKyMYJUPOBaHHE OJHEPrUd B KIETKE. OTalbl JIHEPreTHYecKoro ooOmeHa. [ mukomms.
Bpoxenue u ero Buabl. KucmopoaHoe okuciieHne, UK KIETOYHOE AbiXxaHue. OKUCIUTETbHOE
dochopunupoBanue. IHHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakniuu matpuyHoro cuHTe3a. ['eHermdeckas uHdopmamms u JIHK. Peamuzarus
reHeTUYecKor nHpopManuu B KieTke. [ eHeTHYecKuil Ko/l ¥ ero cBoMcTBa. TpaHCKpHUITIIHUS —

matpuunblii cuHTe3 PHK. Tpancmamms — OuocuHTe3 Oenka. OTambl TPaHCISAILMH.
KoaupoBanue amunokuciot. Poiabs pubocom B OnocunTtese Oeka.
Hexknerounsle ¢Gopmbl XKu3HU — BHUpYChl. Mcrtopust otkpeitus BupycoB (. U.

WBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bone3nn pacTeHuid, JKHBOTHBIX W 4YEJIOBEKa, BBI3BIBAEMBIE BHpycaMH. Bupyc
ummyHogepunmra denoBeka (BUY) — Bozoyaurens CIIMJ{a. OGpartHas TpaHCKpHUMIIHS,
peBepTasa u uHTerpasa. [IpoduinakTika pacpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JdemoHncTpauum:

[Toptpetsl: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tumbl mutaHus», «MeTtabomuzmy», «MUTOXOHAPHS,
«IHepreTudyeckuii oOMeny», « Xjoporiacty, «®@orocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢yHkiuonupoBanue reHa», «CuHte3 Oenka», «['eHetmueckuit kom», «Bupyco,
«baktepuodarm», «Ctpoenue u >xku3HeHHbIM 1Mk Bupyca CIIW]a, Oaxrtepuodara,
«Pemmukanus JTHK».

O6opynoBanue: Mmoaenu-amminkanuu «Y aoenne JJHK u tpanckpunmmsy, «bruocunres
oenka», «CTpoeHue KIeTKn», Mojeb cTpykTypsl JTHK.

Tema 5. PazMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KineTouHblil LMK, UM KU3HEHHBIM LUK KiIeTku. MHTepdaza u muto3. I[lpoueccsi,
nporekatouue B uHTepdasze. Perummkanus — peakuus marpuudoro cunre3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBII HA0Op — KapuOTHUIl. [IUMIOUAHBIN U rarIouaHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuabl. LluTomornyeckue OCHOBBI PA3MHOKEHUS U WHIWBUIYAITBHOTO
pa3BUTHSI OPTraHU3MOB.

Henenne kimetkn — murto3. Cragum mutosa. Ilponecchl, nmpoucxomsume Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOIOrnuecKnii CMbICIT MUATO3A.



[Iporpammupyemast rudesnpb KJISTKH — allonTo3.

®opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecrosoe W TmosoBoe. Buabl Gecnosoro
Pa3MHOXKEHUS: AEICHUE HAJBOE, TIOYKOBAHUE OJTHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE,
BETre€TaTUBHOE Pa3MHOXKEHHE. MICKyCcCTBEHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYEHUE IS
CEJICKLIUU.

[TonoBoe pazMHOXKEHHUE, €r0 OTIIMYHUS OT OECIOJIOrO.

Meiio3. Craauu menosa. [Ipoueccel, npoucxoadiue Ha ctaausx menosa. [loBenenue
xpomocoM B mero3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAUCHUE MEM03a.

["ameTorenes — nmpoiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KUBOTHBIX. [10JI0BbIE Keme3bl:
CEMEHHHKH U SMYHUKU. OOpazoBaHUE U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CEpMaTO30M1,
ALIEKIIeTKa) — chepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHS SHMIIEKIETOK M|
cnepMaro3zonioB. OmwiogoTBopenue. [lapreHorenes.

NunuBuayanbHOEe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHUOTrEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHs Y MO3BOHOYHBIX YKUBOTHBIX: APOOJICHHUE, TacTPyJISIIus,
opranorene3. IloctamOpuoHanpHOE pas3BUTHE. THIBI MOCTIMOPHUOHAJIBHOIO Pa3BUTHUAL:
npsMoe, HempsiMoe (JTMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuid. OHTOTE€HE3 I[BETKOBOTI'O PACTEHUS: CTPOCHUE CEMEHHU,
CTaJIH Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubl u cxeMbl: «DopMbl pa3MHOKEHUS OPTAaHU3MOBY, «/[BOMHOE OTIIOAOTBOpPEHHUE
y LBETKOBBIX pacTeHU», «BereratTuBHOE pa3MHOXKEHUE pPACTEHUWN», «JleeHue KIeTKH
O0akTepuit», «CTpoeHUE MOJNOBBIX KIETOK», « CTpoeHHe XpoMocoMbD», «KieTouHbli UKD,
«Penmukamusa JJTHK», «Muto3s», «Menosy, «Ilpsamoe u Henpsimoe passutue», «l'amerorenes
y MJIEKOTIUTAIOIIMX U YeJIOBEKa», «OCHOBHBIE CTa U OHTOTEHE3A.

O6opyaoBaHue: MUKpOCKOM, MUKporpenapaTsl «CriepMaTo30uabl MIECKONUTAOIIETOY,
«SlinexneTka Miekonuraromero», «KapruokuHes B KJIETKaxX KOpEUIKa JyKa», MarHUTHAs
Mojenb-amukanus «/lenenne xnetkn», moaenb JIHK, mogens metadasHoit XpoMOCOMBL.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabGopaTtopHnas pabota Ne 3. «HaOmronenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha FOTOBBIX MHUKpOIpenapaTax».

JlabopatopHas pa6ota Ne 4. «M3yueHue CTpoeHHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB.

[Ipenver u 3amaun reHeTukd. Vctopust pa3BuTusi reHeTHKH. Posib muTOJIOTMM U
AMOPHUOJIOTUM B CTAaHOBJICHUM TE€HETHKU. BKaa pocCUMCKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeToabl TEeHETUKH (TUOPHUI0NIOTHYECKUN, IUTOTEHETUYECKUM,
MOJIEKYJIApHO-TeHEeTUYeCKU).  OCHOBHBIE  T€HETHMYECKHME  MOHATUA. | 'eHeTmueckas
CUMBOJIMKA, UCITOJIb3yeMasl B CXeMaX CKPEIMBAHMIA.

3aKOHOMEpPHOCTM  HacJlE€AOBaHWA IPU3HAKOB, YycTaHOBJIeHHble [. Mennaenem.
MonorubpuaHoe ckpeuBaHue. 3aKOH €AUHO00pa3usi THOPUIOB NEPBOrO MOKOJEHUS.



[IpaBuno noOMUHUPOBaHMS. 3aKOH pACIUCIJICHUS MPU3HAKOB. ['MIMOTE3a YUCTOTHI TaMer.
[TosiHOE M HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CcKpelyBaHUe. 3aKOH HE3aBUCHUMOIO HAacleIOBaHUS MPU3HAKOB.
[{uToreHeTUYeCKME OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKPELMBaHUE.
Hcnionp30BaHre aHATU3UPYIONIETO CKPEITUBAHUS JJIsl OTIPEIEIICHNS] TEHOTUIIA OCOOH.

CueruieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HaCJICTIOBaHHIO T€HOB. HapyieHue cuerieHns TeHOB B pE3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUS HACIIEACTBEHHOCTU. | €HETUUECKUE KapThI.

['eneTnka nosia. XpoMOCOMHOE OIPEAEIEHUE N0JIA. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omMorameTHbIE U rereporamMeTHble oprannu3Mel. HacinenoBanue mpu3HAKOB, CUEIUICHHBIX C
IOJIOM.

N3MeHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HaclieACcTBeHHas. Poib
Cpelbl B HEHACNEJICTBEHHONM W3MEHUYMBOCTH. XapaKTepUCTUKA MOIAU(PUKALIMOHHON
M3MEHUYMBOCTH. BapuainmoHHblll psl U BapuauuMoHHas Kpubas. Hopma peakiuu mpusHaka.
KonmuuecTBeHHbIE M KAueCTBEHHbIE MpPH3HAKM M HUX Hopma peaknuu. CBolicTBa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.

HacneactBennas, WM  TeHOTUNMYECKas,  M3MEHYMBOCTh.  KomOuHaTuBHas
W3MEHUYMBOCTh. Mei03 U MOJIOBOM IMPOIECC — OCHOBAa KOMOWHATHBHOM H3MEHUYMBOCTH.
MyrtauronHas u3MeH4YMBOCTh. Kiaccubukanus MyTanuil: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa  mpuurHbl MyTanuii. MyTtareHabie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX
psI0B B HacueACcTBeHHOM n3menunBocty H. 1. BaBuiosa.

BHesinepHas HaciieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoseka. Kapumotun yenoBexka. OCHOBHBIE METOJbI T€HETHUKH YEJIOBEKA:
TE€HEAJOTUYCCKUMN, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUN, OMOXMMHYECKHH, MOJIEKYIISIPHO-
reHetnueckuii. COBpEMEHHOE ONpPEAEICHUE T'€HOTHUIA: MOJIHOT€HOMHOE CEKBEHUPOBAHUE,
Ir€HOTUIIMPOBaHKUE, B TOM 4ucie ¢ moMoiisto [11[P-ananuza. HacnenctBenHbie 3a001eBaHms
YyeJioBeKa: TreHHble 0oJie3HH, OOJIE3HHM C HACIEJCTBEHHOM MPeApacroioKeHHOCTHIO,
XpoMocoMmHbIe OosiesHH. ComMaTH4ecKue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKHU.
[Ipuntnuner  3m0poBoro o0Opasza KU3HW, JUATHOCTHKU, TMPOPUIAKTUKH W  JICUCHUS
TEHETUYECKUX  OoyiesHeH.  MeIuMKO-TeHEeTHYeCKOe  KOHCYJIbTHUPOBAHHME.  3HAYCHUE
MEIUIMHCKOW TE€HETUKU B TMPEJOTBPALICHUM W JICYEHUM TE€HETUYECKUX 3a00eBaHUMN
YEJI0BEKA.

JdeMoHcTpanuu:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabnuibl ¥ cxembl: « MOHOTHOPUTHOE CKPEIIMBAHKE U €0 IIUTON€HETHYECKask OCHOBAY,
«3aKOH pacCIICIUIEHHs] M €ro IMUTOT€HETHYECKAsl OCHOBa», «3aKOH YHCTOTBI TaMeET»,
«/lurubpumnoe ckpemmBanuey, «lluTomornyeckue OCHOBBI JUTHOPUIHOTO CKPEITUBAHUIY,
«Menos», «B3auMoneucTBHE aJUIEIbHBIX TE€HOBY», «leHeTnueckue KapTel pPaCTECHHU,
YKUBOTHBIX U YeJIOBEKa», «['eHeTnka nonay, «3aKOHOMEPHOCTH HACJIEA0BAHUS, CLIETUIEHHOTO
c mnonom», «Kapuorunsel 4enmoBeka M KUBOTHBIX», «Buapl HU3MEHYMBOCTHY,



«MomudukarmonHas U3MEHIMBOCThY, «HacnenoBanue pesyc-dpakropay, «['eHeTuka rpymm
KpoBH», « MyTallnoHHast K3BMEHUYUBOCThY.

Oo6opynoBanue: mMojaenu-anuvkauun «MoHorubpuaHoe ckpenimBanue», «Hemnomnoe
ToMUHUpPOBaHue», «uruOpuaHoe ckpeuuBanuey», «Ilepekp&ct XxpoMocom», MUKPOCKON U
Mukpomnpenapatr «Jlpozoduna» (Hopma, MyTtanuu (HOpPMBI KPBUIBEB W OKpacKd Teja),
repOapuii «I'opox MOCeBHOW.

JlaGopaTopHbie U MpakTHYEeCKHUE PAdOTHI:

Jlabopatopnas pabora No 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKpEIIMBaHUs y 1p030(GUIIbl HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGopatopnas pab6ora Ne 6. «M3ydyenne wmoaupuKaMOHHONW HW3MEHUYHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSiJla U BAPUALIMOHHOM KPUBOI.

JlaGopatopHast pabdota Ne 7. «AHanmu3 MyTanuid y Jpo30duiabl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuus Kak HayKa ¥ MpOLECC. 3apOKICHUE CEJIEKIIMU U JoMecTUKauus. Yuyenue H.
M. BaBuioBa 0 1IEeHTpax MPOUCXOKIEHUS U MHOI000pa3usi KyJIbTYPHBIX pacTeHuid. LleHTpbl
MIPOUCXOKICHHS JOMAIIHUX )KUBOTHBIX. COPT, MOPOIa, IITAMM.

CoBpemMeHHbIE METO/IbI CeNeKIMKU. MacCOBBIN M MHANBUIYAJIbHBINH OTOOPHI B CETEKIIUH
pacTeHMil M KUBOTHBIX. OIleHKa »3KcTepbepa. bIM3KOPOACTBEHHOE CKpEIMBaHUE —
uHOpuauHr. Yucras nuaus. CKpelmBaHie YUCTHIX JUHUM. ['eTeposuc, unu rudpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauur. OTtnanéHHas ruOpuauzanus U e€ yCleXu.
M cKyCCTBEHHBIM MyTareHe3 M MOJIyYeHUE MONUILUIONI0B. JIOCTHKEHUST CENEKIIMU PACTEHUH,
KUBOTHBIX U MHUKPOOPTaHU3MOB.

buoTtexHosorus Kak OTpaciib MPOU3BOACTBA. ['€HHAsi MH)KEHEpUs. DTalbl CO3JAaHUS
pekomOunanTHOM JIHK u Tpancrennbix opranu3moB. Kinerounas unxeHepus. Kierounsie
KYJIBTYDBI. MUuUKpOKIOHANBHOE pa3sMHOXKEHUE pacTeHMil. KiionnpoBanue
BBICOKOTIPOYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTraHU3MOB. DKOJIOTUYECKUE U 3TUYECKUE
npobaembl. MO — reHeTn4eckn MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpauuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabmuubl U cxembl: kapTa «LleHTpbl TPOUCXOXKIEHUS U MHOr000pa3us KyJbTYpPHBIX
pactenuit», «llopoxbl JOMamHMX JKUBOTHBIX», «CopTa KYJBTYPHBIX pPacTeHUID,
«Otnanénnas rubpuauzamus», «Paboter akagemuka M. @. UBanoBay, «llomummonnusy,
«OO0BEKTbl OMOTEXHOJOTUNY, «KIIeTOUHbIE KYJIBTYpbI U KIIOHUpOBaHuEY, «KoHCTpyupoBaHue
Y TIEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBanue: MyJISKU TUIOJOB U KOPHETUIOJAOB JAUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repobapuii «CenbCKOX0351iCTBEHHBIC PACTCHHS.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

Oxckypcusi «OCHOBHbIE METObI U JOCTHXKEHUS CENEKIMH PACTEHUN U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIMIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUTMYHOE
X035IUCTBO, JIAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».



11 KIIACC

Tema 1. DBo/rOIMOHHASE OHOJIOTHA.

[Ipeanocpuiku BOZHUKHOBEHUS 3BOJIOLUOHHONW TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€
MecCTO B OMoJoruu. BiusiHue 3BOMIONMOHHON TEOPUH HAa pa3BUTUE OMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa 3BOMIOLMH. [lal€OHTOIOTHYECKHE: TOCIEN0BATENBHOCTD IOSBICHHUS
BUJIOB B NAJICOHTOJIOTMYECKON JIETONMHCH, mepexoaHbie Qopmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue payH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpHUOJIOTMYECKHUE: CXO/ICTBA U PA3IMYUs SMOPUOHOB Pa3HbIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYAUMEHTAPHBIE OpraHbl,
aTaBuU3Mbl. MoJEKyISIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACJICJICTBEHHOCTH WU
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OpraHU3MOB.

OpomonnoHHass teopuss Y. [lapBuna. IIpeanoceiiky BO3HMKHOBEHHMS JAapBHUHHU3MA.
JIBrKyliue Cuiibl 3BONIONUMU BHAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHUE MPU
OTPaHUYEHHOCTU PECYPCOB, HEOIpPEICIEHHAass U3MEHYMBOCTh, 00pbh0a 3a CyLIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Borouu (CTI) u e€ 0CHOBHBIE MOJIOKEHHUSL.

MukposBomonus. [lomynsuns kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMK BUIIOB B Mpupoje. MyTallMOHHBIN Mporecc u
KOMOMHATUBHAsT W3MEHYMBOCTb. llomynsannoHHble BOJIHBI M Apelid reHoB. M3omsamus u
MUTPALIHSL.

EctectBennblii 0T00p — HampaBisitoninii gaktop 3Boatonnd. PopMbl €CTECTBEHHOTO
oToOopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KaK  pe3ylbTaT  d3Bojouuu.  [Ipumepsr
IPUCTIOCOOICHNI y OpraHu3MoB. ApoMop(h03bl U WANOAJANTALUH.

Bun u BunmooOpazoBanue. Kputepuu Buma. OcHoBHbIE (OpPMBI BHI000PAa30BAHMUS:
reorpauyeckoe, 3K0JOTHUECKOE.

MaxkposBostoriuisi. @opMbl IBOTIONUM: (PUIIETUYECKAs], TUBEPTEeHTHAs, KOHBEpreHTHa,
napauensHas. HeoOpaTuMOCTh 3BOJTIOLIMH.

[Ipoucxoxxkaenue  OT  HeCIEUAIM3UPOBAHHBIX  IpeAakoB. IIporpeccupyromas
criequanu3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:

[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. Cesepros.

Tabnmuner u cxembl: «Pa3BuTHe opraHMdeckoro mupa Ha 3emiiey», «3apOibILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBI 3a CyILIECTBOBAHHEY,
«EctecTBeHHblil  0TOOpY», «MHOTOOOpa3ue copToOB pacTeHui», «MHOroobpasue Mopo
KUBOTHBIX»,  «llomymsmuuy,  «MyTaumoHHass  WM3MEHYHMBOCTBY,  «ApPOMOpPGO3bI»,
«Mnnoanantarumny, «O0mas nerenepanusy, «J[Brwxkymme cuibl 3Boonuny», «Kapra-cxema
MmapmipyTa mytemectus Y. Jlapsunay, «bopnda 3a cymectBoBanuey, «IIprucnocobieHHOCTh
opraHu3zMoBy, «I eorpaduueckoe BUI000pa30BaHNue», « IKOJIOTHUYECKOE BUA000Pa30BaAHUEY.



O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3TUYHBIMH TUTIAMU OKPACKH, HA0OP TUIOOB
U ceMsH, KoJutekiusi «[Ipumepsl 3alUTHBIX MPUCTOCOOJICHUN y KUBOTHBIX», MOJEIh
«OCHOBHbBIE€ HAINpaBIEHUS 3BOJIOLUN», 00bEMHas Monenb «CTpoeHHE TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KOJUIEKIUsS «DOpPMBI COXPAHHOCTH HMCKOMAEMBIX
YKUBOTHBIX U PACTEHUI», MOJIeJb anukanus «llepekpéct xpoMocom», BllasKHbIE IpenapaTsl
«Pa3Butre Hacekomoro», «PazButue nsrymku», mMukponpenapat «Jpozoduna» (HopMma,
MyTaluu GOpMbI KPbUILEB U OKPACKH Telia).

JlaGopaTopHblie U NpakTHYEeCKHUE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH.

Jlaboparopnas pabora Ne 2. «OmnmcaHue mNpPUCHIOCOOIEHHOCTH OpraHu3zMa U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHay4dHble IpeACTaBICHUS O 3aPOKICHUN KU3HU. HayuHble runore3sl BOSHUKHOBEHUS
KU3HHA Ha 3emJie: abuoreHe3 u maHcrepmusi. XuMU4IecKast dBOJIONMS. AOUOTEHHBIN CUHTE3
OpPraHMYECKUX BEHIECTB M3 HEOPTraHMYECKUX. OKCHEPUMEHTAIBLHOE MOATBEPKICHUE
XUMUYECKON 3BotonuK. HavanbHble 3Tanbl Ononormyeckoi sposonnu. ['mmoresa PHK-
mupa. dopmupoBaHre MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKHU U uX 3Botonusi. DopMupoBaHre OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hum Ha 3emiie 1o spam u nepuojaMm. Karapxeil. Apxeiickas u
npoTeposoiickas spel. Ilameosolickas »pa U €€ NEPUOAbl: KEMOPHICKHM, OpJIOBUKCKHUM,
CUJIYPUMCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIMN, TIEPMCKHU.

Me3o30HcKas 3pa U €€ epPUoAbl: TPUACOBBIN, FOPCKUK, MEIIOBOM.

Kaiino3olickas 3pa u €€ nepuojpl: MaJeOreHOBbIN, HEOT€HOBBIM, AHTPONOTEHOBBIN.

XapakTepucTrka KiMMaTa U Te0JIOTHYeCKUX nponeccoB. OCHOBHBIE ATAIlbl SBOIIOLUH
PaCTUTENBHOIO M KMUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud U KUBOTHBIX. [losiBiieHue,
pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CuctemMa OpraHM4ecKoro Mupa Kak oTpakeHue 3BoIoIUA. OCHOBHBIE CHCTEMATUYECKUE
rpyNIbl OPraHU3MOB.

OBOJIIOIMA  YEJOBEKAa. AHTpPOIOJOTHS KakK Hayka. Pa3BuTHE MpeCTaBICHHN O
MIPOMCXOKICHUM 4YenoBeka. Meroapl u3ydeHus aHTponoreHe3a. CXOICTBAa W pa3iavvus
YeJIOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE TOJIOKEHHE YETIOBEKA.

JBmxymue cwibl ((akTopbl) aHTpororeHe3a. HacnencTBeHHass W3MEHUUBOCTH U
€CTeCTBEHHBIN 0TOOp. OOmIecTBeHHbI 00pa3 JKU3HU, HM3TOTOBIICHUE OPYIUH TpyIa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM ¥ BETBU SBOJIIOLIMN YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMENbIN,
YenmoBek mnpsaMoxondAimmy, YemoBek HeaHAepTalbCkuii, YenoBek pa3zymHbid. Haxonaku
WCKOIAeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHHWA, OOJACTh PaCIpPOCTPAHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHbBIE OOJIBIIIKME PAChl: €BpONCOU IHAS (€Bpa3uiicKas), HErpo-
aBcTpasiouaHas (dKBaTOopualibHasi), MOHTOJOMIHAs (a3uaTCKo-aMepuKaHCKas). YepTol



IPUCIIOCOOTICHHOCTH MPEICTaBUTENICH YENIOBEYECKUX pac K YCIOBHUSM CYIECTBOBAHHUS.
EnuncTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmuupl u  cxembl: «BosnuknoBenne ConHeyHOM  cucTeEMBI», «Pa3Burne
OpraHu4eckoro Mupa», «PacturenbHas Kietkay», «KuBoTHas kierka», «[IpokapuoTrueckas
KJIeTKa», « COBpEMEHHAsl CHCTEMA OPraHUYECKOTO MUpa», «CpaBHEHNE AaHATOMUYECKHUX YEPT
CTPOEHHSA  4YeJOBeKa W  YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHbIE  MecTa
MaJIEOHTOJOTUYECKUX HAXOMOK IMPEIKOB COBPEMEHHOTO YENOBEKa», «/[peBHeWmne moam»,
«/IpeBHue moan», «IlepBeie cOBpeMEHHBIE TI0AN», «HenoBedeckue pachl».

Oo6opynoBanue: Mynsixu «lIpoucxoxnenue uenoBeka» (OIOCTbI aBCTpaONHUTEKA,
NUTEKAHTPONa, HEaHJEPTalblla, KPOMAaHbOHIA), CJIECNKUA WM H300paKeHUs KaMEHHBIX
Opyauii MepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIIEPhI, pyOmiia, ckpebiia), reOXpoHOJIOrndecKas
Tabnuia, KoJUIeKIus « DopMbl COXPAaHHOCTH UCKOMAEMbIX JKUBOTHBIX U PACTCHUN.

JlabopaTopHble U NpakTHYecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «3ydyeHre NCKOMAaeMbIX OCTaTKOB PACTEHHI U KUBOTHBIX
B KOJUTEKIUSAX) .

DKcKypcust «IBOMIOLUS OPraHUYECKOTo MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeI4eCKUil My3€eil).

Tema 3. Opranu3msl M OKpYy KaloLIas cpeaa.

DKOJOrvsl Kak Hayka. 3aJayd M pas3feiibl dKOJOTMH. MeTonbl SKOJIOTHYECKHX
VCCIIETOBAHMM. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHusT  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3YIHAs, IIOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue paxropsl. Knaccudukamms skomorudecknx (HakTopoB: aOUOTHYECKUE,
OMOTHYECKHE U aHTpornoreHHbie. [{eficTBrUe AKOIOTHYeCKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtudeckue (axkTopbl: CBET, TeMIepaTypa, BIaXHOCTb. DoTonepruoan3M.
[Ipucnocobnenust opraHu3MoB K JeiicTBHIO aOuoTHueckux QakrtopoB. buomormueckue
PUTMBI.

buotnueckue ¢akroppl. Buael OHMOTHUECKMX B3aUMOJAEHUCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepamus, MYTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUEHUE
OMOTHMYECKHX B3aUMOJCHCTBUM 11 CYUIECTBOBAaHHUS OpPraHU3MOB B  IPHUPOJHBIX
COO0O01IIeCTBAX.

DKOJIOTUYECKUE XApPAKTEPUCTUKH MOMyJsiuu. OCHOBHBIE TMOKA3aTENH IOIYJISLIUU:
YUCJIEHHOCTbh, IUIOTHOCTb, POXKJAEMOCTh, CMEPTHOCTb, MNPHUPOCT, MuUrpauus. JluHammuka
YUCJIEHHOCTH TOIYJISIIIUN U €€ PETYJIALHS.

JdemMoHcTpanuu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxembl: kapTa «IIpupoansie 30Hb1 3eMiany, «Cpelibl 0OUTaHUSI OPTaHU3MOBY,
«Doronepuoauzm», «llonmymsium», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH MOMYJIALMH
uHby30pun-Tyhenpkn», «llumessie nenm.



JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 3. «Mopdonoruueckre 0COOCHHOCTH PACTEHUN M3 Pa3HBIX
MeCT OOUTaHUSI.

JlaboparopHas padota Ne 4. «BiussHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Ipaktuueckass pabora Ne 2. «llomcyér mIOTHOCTM MOMYJSALUMNA pa3HBIX BUJOB

pacTeHUu».
Tema 4. Coo011ecTBa M IKOJOTrHYEeCKHE CHCTEMBI.
CoobmiecTBO  opraHu3MoB — OuonieHo3. CTpyKTypel OWOIEHO3a:  BHUIOBAaf,

MPOCTPaHCTBEHHAs, Tpouueckas (murieBas). Buabl-nomuaantel. CBsi3u B OMOIIEHO3E.

Dkoyornueckre cucteMbl (3xocuctemsbl). [loHaTne 00 skocucTeMe M OMOTEOICHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHl JKOCHUCTEMBI: TPOAYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BelecTB M MOTOK 3HEPIHM B 3KocucTeMme. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBble nenu u cetd. OCHOBHBbIE MOKa3aTelld 3KOCHUCTEMBI: OHoMacca,
OPOAYKIMSI. DKOJOTUYECKUE MUPAMUAbL: MPOAYKLHU, YUCICHHOCTH, Ouomacchl. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYIIsius, pa3Butue. CyKieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHCTEMa XBOMHOIO WM
HIMPOKOJMCTBEHHOTO Jieca.

AHTPONOTreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOocUcTeMBI. buonorunyeckoe u
X035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak hakTop ycrounBocty s3kocucteM. CoxpaHeHne OM0I0rnIecKOro
pazHooOpa3us Ha 3emIie.

Yuenne B. U. Bepnajckoro o 6uocdepe. I'panulibl, coctaB u CTpykTypa Ouocdepsl.
’Kusoe BemecTBo u ero ¢pyHkiuu. OcodeHHocTH Ouocdepsl Kak riiodaabHON IKOCUCTEMBI.
Jlunamuyeckoe paBHOBecHE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHUYECKHE IUKJIBI 3JIEMEHTOB (yriepoia, a3ora).
3oHaBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuectBo B Ouocepe 3emid. AHTPOINOTEHHbIE HM3MEHEHUs B Ouocdepe.
['moGanbHBIE FKOTOTHYECKUE TTPOOITIEMBI.

CocymiecTBoBaHMe MpHUPOAbl M uenoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3us Kak
OoCcHOBa ycroilunBoct Ouocdepsl. OCHOBa palOHAIBHOIO YIPABIECHUS MNPUPOTHBIMU
pecypcaMi U UX UCHOJb30BaHue. JJoCTHXKeHs] OMOJIOTUU U OXpaHa MPUPOIbI.

JdemoncTpanuu:

[Toptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnaackuii.

Ta6muiet u cxemsrl: «Iluimessie menm», «buoieHo3: coctaB u cTpykTypa», «IIpupoansie
coobuiectBay, «llenmn nuraHus», «IJKojJormyeckas nupamuna», «buocdepa u uyenoBek»,
«IKOocucTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOroO Jjecay, «buoieHos
BoAoEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOTreHHbIE BO3ACUCTBUS Ha MPUPOIY,
«BakHelre UCTOYHUKHN 3arpsi3HEHUS BO31yXa U IPYHTOBBIX BOI», «llouBa — BakHeuas
coctapisitontas Ouoceprr», «Daktopsl aerpamauuu moun», «llapHukoBbiii 3ddexTy,
«DakTopsl paguOaKTUBHOTO 3arpsisHEHUs Ouocdepb», «OO0mas cTpykTtypa Ouochepb»,
«PacmpocTpanenue xu3zHu B Ouochepe», «O30HOBBIM 3KpaH Ouochepn», «KpyroBopot
yraepoaa B 6uocdepe», «KpyroBopor azota B MIpUpoAe».



O6opynoBanue:  Moneib-amminkanus  «TunuuHele  OMOLEHO3bl»,  repbapuit
«PactutenbHbie  cooOmiecTBay, KoJulekiuu «buoneHos», «Bpemutenn BakHEUITUX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp», repOapuM W KOJUIEKIMM PACTEHHH U KUBOTHBIX,
IPUHAJICKANIME K pa3sHbIM JKOJIOTMYECKUM TIpylmaM ofHoro Buja, KpacHas kHwura
Poccuiickoit @eneparun, n300pakeHUSI OXPAHIEMbIX BUOB PaCTEHUI U dKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT' N
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBinuBaloTCs TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
00y4aroIUMUCS MPOTPaMM CPETHETO 0011IEero 00pa30BaHUs: TMUHOCTHBIM, METAaIIPEIMETHBIM
Y MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJbBTATDBI

B cTpykType TUYHOCTHBIX pE3yJIbTaTOB OCBOCHMS MpeameTa «buosiorus» BBIIEIECHBI
CIIEYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOUIMMHUCS POCCHUHCKON TIpakIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH U CaMOOMPEACIICHHIO,
HaJM4Yue MOTHBAIMM K OOYy4YeHHUIO OHWOJIOTHH, IIeJICHANpPAaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXIeHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATUIIUNA pa3BUTHS
OMOJIOTHYECKOT0 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH JESITEIBbHOCTH I[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJIWYUE JKOJOTHYECKOTO IMPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU U CTPOUTD )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeamMeTa «buoJiorus» JOCTUTAIOTCS B €UHCTBE
y4eOHOM U BOCTUTATEIbHOU ACSTEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMHA POCCUUCKUMU
COIIMOKYJIBTYPHBIMU, UICTOPUUECKUMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU, IPUHITHIMU
B 00IIIECTBE MPaBWJIAMH ¥ HOPMaMU MTOBEJIEHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSA U CAMOPA3BUTHS, PA3BUTHSI BHY TPEHHEN MO3UIIUM JIMYHOCTH, TATPUOTHU3MA,
YBA)KEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY Tpy/Aa U CTAPIIEMY MOKOJCHHUIO, B3AUMHOTO
yBaXXEHUSI, OEpPEKHOTO OTHONICHWS K KYyJbTYpHOMY HACICAUI0 ©  TPAJAUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickon denepannu, NpUpoOE U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHMSI Y4YeOHOTO mpenmeTa «buONOTHsA» MTOJKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIMXCSI PYKOBOJICTBOBATHCS C(hOPMUPOBAHHOM
BHYTPEHHEW IIO3ULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMK, ITO3UTUBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o011ecTBa, pacMpeHne KU3HEHHOTO OIBITA U ONBITA JIEATEILHOCTH B TIPOIIECCE peatn3aliuu
OCHOBHBIX HaIlpaBJICHUM BOCIUTATEIBHOMN AESITEILHOCTH, B TOM YUCJI€ B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHUS S

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TO3ZUIIMM OOYYarolerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTRA;

OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KCHHE 3aKOHA M
MPABOTIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH MNP CO3JaHUM Yy4eOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX W TIO3HABATEIHHBIX 3a/1ay, BBHITIOJHEHUU OMOJOTHYECKHUX
HKCTIIEPUMEHTOB;

CIIOCOOHOCTh  ONpEJEATh COOCTBEHHYIO IIO3HUIIMIO T0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €E;



yMEHHE YYUTBIBaTh B CBOUX JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUSL JIIOJIEH C pa3HBIMU YOEXKICHUAMH, KYyJIbTYPHBIMH IICHHOCTIMH U
COLIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIIbCKUX 3a/1ad, YBAKUTEJIHHOTO OTHOIIEHUSI K MHEHUIO
OIIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTBH K T'YMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIILHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHMS

c(hOPMHUPOBAHHOCTh  POCCHUHCKOM  TpaKJaHCKOM  HACHTUYHOCTH, NATPUOTH3MA,
YBOJKEHHMS K CBOEMY HapoJdy, 4yBCTBA OTBETCTBEHHOCTH Itepex PoauHoM, ropaoctu 3a CBOM
Kpaii, cBO0 PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOLUIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE€ OTHOWIEHHWE K NPUPOJHOMY HACIECOUIO M NaMATHUKAM MPUPOJBI,
JTOCTHXEHUsIM Poccur B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKHX YYEHBIX B CTAHOBJIICHHE WU Pa3BUTHE
OnosioTuH, TMOHUMAHUS 3HAYCHHWs] OWOJIOTMM B TO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HU
YeJI0BeKa M COBPEMEHHOTO 00IIEeCTBa;

uneiiHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHI0 U 3amure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAr0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM DPOJMTENSIM, CO3JAHHUIO CEMBH Ha OCHOBE
OCO3HAaHHOTO ITPUHATHS IEHHOCTEW CEMEMHOM AKU3HU B COOTBETCTBUH C TPAIULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOUAs SCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHUE AYMOIMOHAIBHOTO BO3AEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4eCTBa TBOPYECKOU TUYHOCTH;

5) ¢usnyeckoro BoOCHUTAHMS, (OPMHPOBAHMS KYJIbTYPbI 3/0POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJy4ms:

MOHUMAaHKE U peasin3alys 310pOBOro U 6€30MacHOTO 00pa3a *KU3HHU (30pOBOE MTUTAHUE,
COOJTI0/IEeHN e TUTUEHUYECKUX MTPABUIT U HOPM, COATAHCUPOBAHHBIA PEKUM 3aHITHHA U OT/bIXA,
peryispHas (Qu3nyueckas aKTUBHOCTBH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

NOHUMAHWE IEHHOCTH MpaBWJ MHAUBUAYAIBHOTO M KOJUIEKTMBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUIX, YIPOKAIOMIUX 30POBbIO U KU3HU JIOJIEH;



OCO3HaHUE MOCIEACTBUIA M HETPUATHUS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS aKOTOJs,
HAapKOTUKOB, KypEHUS);

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTb K TPYAy, OCO3HaHHWE IEHHOCTU MacTepPCTBA, TPY10JIt00uE;

FOTOBHOCTh K  AKTHUBHOW  JI€ATEIBHOCTH TEXHOJOTHYECKOM W  COUHAIBHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh, IIIAHUPOBATH U CAMOCTOSTEIBHO BBIMOIHSITD
TaKyIO JEATEIbHOCTE;

MHTEPEC K Pa3IMYHBIM cepaM NMpoPecCHOHATBHOMN AESATENBHOCTH, YMEHUE COBEPILIATD
OCO3HaHHBIA BBIOOp Oyaymiel npodeccur M pPeaM30BbIBATh COOCTBEHHBIE KU3HEHHBIC
IUIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHHUIO Ha MPOTSKEHUHU BCei
KU3HY;

7) 3K0JIOTHY€ECKOI0 BOCIIUTAHMSA

9KOJIOTMUYECKH 11eJIeCO00pa3HOE OTHOIICHUE K IPUPO/JIE KAK UCTOYHHUKY KU3HU Ha 3emJie,
OCHOBE €€ CYILIECTBOBAHYS,

MOBBILICHUE YPOBHS AKOJIOTMYECKON KYJIbTYpbI: MPUOOPETEHUE OTbITA MIIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH X BO3MOJKHBIX ITIOCJIEACTBUM AJIs1 OKPYIKAIOIIEH CPEbL;

OCO3HaHUe I100aIbHOI0 XapaKTepa dKOJOTHYECKUX IPOOJIEM U ITyTEH UX PELICHUS;

CIOCOOHOCTH UCIOJIB30BAThH MPUOOPETaeMble IPU U3YUECHUH OMOIOTHH 3HAHUS U YMEHHUS
IpU pelieHnH npoOJeM, CBA3aHHBIX C pallMOHAIbHBIM MIPUPOAONOIB30BAHNEM (COOMIOICHHE
IIpaBUJI IIOBEJICHUS B IIPUPOJIE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B DKOCHCTEMaAX,
OXpaHy BHUJIOB, SKOCUCTEM, Onochephl);

aKTHUBHOE HENPHATHE IACHUCTBUM, NPUHOCALIMX BPEA OKPY’KAIOLIEH NMPUPOJHOU Cpene,
yMEHHUE IIPOTrHO3UPOBATH HeOJIaronpusaTHbIC 9KOJIOTUYECKHE MOCJIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPEAOTBPAIIATh UX;

HaJIM4HUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIICHUS, SKOJOTHYECKON KYJbTYpPBI, OIbITa
NEATEIbHOCTH OKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHMS pPYKOBOJACTBOBATbCS HMH B
II03HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIBHOW NPAKTUKE, TOTOBHOCTH K y4acCTHIO B
NPAKTUYECKON JAESATENBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OPMHUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAyKM U OOIIECTBEHHON IPAaKTUKH, OCHOBAaHHOIO Ha JHUajore KyJbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE  SI3BIKOBOM M YHUTATEJIbCKOM  KYJBbTypbl Kak CpeAcTBa
B3aUMOJICUCTBUSA MEXAY JIHOJbMHU U ITO3HAHUS MUPA;

NOHMMAaHME CEUU(PUKU OMOJIOTMU KaK HAayKd, OCO3HaHHUS €€ pos B (pOpMHpPOBAHUU
palMOHAJIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHMM LEJIOCTHOIO IpPENCTaBICHUs 00
OKpY)XarollleM MHUpE KaK O EIUHCTBE MPHUPOJbI, YellOBeKa M OOIIecTBa, B MO3HAHHUU
IPUPOIHBIX 3aKOHOMEPHOCTEH U peleHUu NpoOIeM COXPaHEHUsI PUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTMH JJI1 COBPEMEHHOW IUBUIIM3ALIUM: 00€CTICeUEHMSI
HOBOTO YPOBHSI pa3BUTHsI MEJIUIIMHBI, CO3aHHE IEPCIIEKTUBHBIX OMOTEXHOJIOT M, CHOCOOHBIX
pelaTh pecypcHble NpOoOJeMbl pa3BUTHs UEJIOBEUECTBA, MOWUCKA IyTed BBIXOJA U3



TJI00aTbHBIX SKOJOTUIECKUX MPOOJIeM B 00eCIieueHHs Mepexo/ia K YCTOMYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJIB30BAHUIO TMPUPOAHBIX PECYypcoB U  (HOPMHPOBAHHIO HOBBIX
CTaHJIapTOB KU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMUECKUX 3HAHUM B LIEIAX NOBBIIEHUS O0LIEH
KyJbTYpbl, €CTECTBEHHO-Hay4YHON TPaMOTHOCTH, KaK COCTaBHOM 4YacTu (hyHKIMOHAIBHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMoi Mpu U3ydeHUH OHOJIOTUH;

NOHMMAHME CYIIIHOCTH METOJOB II03HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUS /I aHajau3a U OOBSACHEHUs SIBICHUU
OKpYKaroIIero MUpa ¥ MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHUE J€NaTh 0OOOCHOBAHHbBIE
3aKJIFOYEHUS HAa OCHOBE HAY4YHBIX ()aKTOB M HUMEIOUIMXCA JaHHBIX C ILEJbI0 IMOJy4YEeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl PELICHUS
Ipo0JIEM B PEAIbHBIX )KM3HEHHBIX CUTYalMsIX;

OCO3HaHUE IIEHHOCTH Hay4YHOH J1eATeIbHOCTH, TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO U
HCCJIEIOBATENLCKYIO e TEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAaHUN IO OMOJIOTMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIC pe3yabTaThl OCBOCHHS yUeOHOTO MpeameTa «broorusy BKIIIOYArOT:
3Ha4YUMble 1711 (OPMHUPOBAHUS MHMPOBO33PEHHS] OOYYAIOIIUXCS MEXKIUCIUTUIMHAPHbBIE
(MexxnpeaMeTHble) OOILEHAYYHbIE MOHATHS, OTPAXKAIOUIUE LIEIOCTHOCTh HAYUYHOM KapTHUHBI
MHUpa U crieluPUKy METOAO0B MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTUS, SBJICHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (PaKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHWs, HCCIeNOBaHNe, HAOIONCHNe, HW3MEpPEHHe, SKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHbIE YUeOHbIC NEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
oOecnieunBaronie  GopMupoBaHue (YHKIMOHATBHOW TIPaMOTHOCTM U COLIMAIbHOMN
KOMIICTCHIIUM OOYYarOIINXCS, CHOCOOHOCTh OOYYaloluXCsi HCIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS W YHUBEPCAJIbHBIC YUCOHbBIE JEHCTBUS B
II03HABATEJIbHON U COLMAJIBHON ITPAKTUKE.

MeranpenMeTHble pe3yiabTaTbl OCBOSHUSI IPOTPaAMMBbl CpETHEr0 O0IIero 00pa3oBaHUs
JOJDKHBI OTpa)aTh:

OgByajieHue YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSMM:

1) 6a3oBble JJOruvecKne JaeicTBUsL:

CaMOCTOSITEJIbHO (POPMYJIMPOBATh U aKTyalIM3UpOBaTh MPOOJEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiu3a,
CHUHTE3a, CpaBHEHHUS, Kiaccuukanuu, 0OOOIIEHUS), PAaCKpbIBaTh CMBICT OMOIOTHYECKUX
NOHATUN (BBIIENATh WX XapakTEpPHbIC MPU3HAKH, YCTAHABIUBATh CBS3UM C JPYTUMHU
MOHATHUSIMU );



ONpEeNeNATh LIeNd ACATEIbHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTB PE€3YyJIbTaThl ICSITEIBHOCTH C NOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS Uil OObsICHEHHS (DAKTOB M SIBJICHUM KUBOU
TIPUPO/IBI;

CTPOUTH JIOTUYECKHE PpACCYXKJEHUSI (MHIYKTUBHbIC, IEAYKTHUBHBIC, IO aHAJIOTHH),
BBIABJISIT  3aKOHOMEPHOCTH WM IPOTHBOPEYMST B  pPacCMaTPUBAEMBIX  SIBICHUSX,
dbopMyIHpoBaTh BHIBOJIBI M 3aKJIFOYEHUS,

MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIs MIPEJICTABJICHUS CYIIIECTBEHHBIX CBSI3EH 1
OTHOIIICHUH B U3y4aeMbIX OMOJOTHUYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUUN Pa3HOTO POJIa,
BBISIBIICHHBIX B Pa3IMYHBIX WH()OPMAITMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IUIaH peIICHUS MNpoOJEeMbI ¢ YyYETOM aHajIM3a WMEIOIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh, OILICHUBATH COOTBETCTBHE PE3YJbTATOB IEJISIM,
OIICHUBATh PUCKHU MOCIEICTBHI 1€ TEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOIHATH PAa00Ty B YCIOBHUSX PEAIbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIeM.

2) 0a3oBbBI€e McCIeI0BaTEIbCKUE 1eHCTBHA:

BJIAJICTh HABBIKAMH yU€OHO-HCCIICIOBATENHCKOM U MMPOCKTHOM AEATENHHOCTH, HABBIKAMU
paszperienus mpooeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB
pelIeHus MPaKTUYECKUX 3aj1a4, MPUMEHEHUIO Pa3InYHbIX METOJIOB IMO3HAHUS,

HCIIOJIb30BaTh PA3JUYHbIE BUABI JCATECIBHOCTU IO TMOJYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEpIIpeTaIiK, IPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCIIE MIPU
CO37IaHUM YUEOHBIX U COIMAIIBHBIX MPOEKTOB;

dbopMHupOBaTh HAYYHBIM THUN MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU HOHATHSIMU U METOJIaAMH;

CTaBUTh U (HOPMYyIHPOBaThH COOCTBEHHBIC 3a/1a4l B 00pa3oBaTeIbHON JEATEIBHOCTU U
YKU3HEHHBIX CUTYyaIUsX;

BBIABJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTYaJIU3UPOBATh 3a/avy, BbIJBUTATh
TUIIOTE3Y €€ pelleHUs, HaXOJUTh apTryMEHThI IS J0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/71aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh IMOJYUYCHHBIE B XOJAE pEIICHUS 3aJadd pe3yJbTaTbl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIUSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJICHANIPaBJICHHBIN MMOUCK MEPEHOCca CPEACTB U CIIOCOOOB JICHCTBUS B
podeCCUOHANIBHYIO CPEIY;

yMeTh TIEPEHOCHUTh 3HAaHUS B T[O3HABATEIBHYI0O W TNPAKTUYECKYI0 00JIacTH
JKU3HEACIATSIIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIC HJICH, IpejylaraTh OpUTHMHAJIBHBIC MOJXOJbI M PEIICHUS, CTaBUTh
npo0JIeMbl U 3a7a4M, TOMyCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

3) padora ¢ nnpopmauueii:



OpPUEHTUPOBATHCS B PA3IUUHBIX HCTOUHHKAX MH(POpMAIHH (TeKcTe yd4eOHOro mocoous,
HAyYHO-TIOMYJISIPHOM ~ JUTEeparype, OMOJIOTMYECKUX  CJIOBApAX W CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaiu3upoBaTh MHGOPMALMIO PA3TUYHBIX
BUJIOB U (GOpM TPEACTaBICHUS, KPUTHUYECKH OIEHUBATh €€ JOCTOBEPHOCTb U
HEMTPOTHBOPEYNBOCTH;

dbopMyUpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIC METOJBI MPU TOUCKE W OTOOpE
Ouosiorudeckor nHpopMaIuu, He0OX0IUMOM JJIsl BHITIOTHEHUS YUeOHBIX 3a/1a4;

npruoOpeTaTh ONBIT UCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIb30BAaHUS PA3TMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpPMYy NpEACTaBICHUS OUOJOTHYECKOM
uHpopMaluu (cxeMsl, TpaduKu, JUarpaMmmbl, TaOJUIIbI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAyYHBIA $I3bIK B KAaueCTBE CpEJCTBA MpHU paboTe ¢ OHOJOTrHMYECKOUH
uH(popManuen: MPUMEHATh XUMUYECKHE, (PU3NYECKUE U MAaTEMAaTHUYE€CKIE 3HAKU U CUMBOJIbI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh U MPEoOpPa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU pACTO3HABaHUSA U 3amuThl uHDOpMaIuu, WHGOPMAIMOHHON
0€301acHOCTH JTUYHOCTH.

OgyaieHue YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) oO61ienme:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCEX chepax KU3HU, AKTHBHO yYACTBOBATH B JUAJIOTE
WM TUCKYCCHH T10 CYLIECTBY 00CYXK/1aeMOM TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BbICKa3bIBATh
CYXKJIEHHSI OTHOCHUTENIbHO BBINOJIHEHUS TMpeiaraéMoi 3ajladd, Y4YUThIBaTh MHTEPECHl U
COrJIaCOBAaHHOCTb MO3UIIMI IPYTUX YYACTHUKOB JIUAJIOTa WK TUCKYCCHUHN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIICHHS, MOHMMATh 3HAYEHHE COLUAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HWKHOBEHUS KOH(IMKTHBIX CHUTyalluid, YyMETh CMsr4aTh
KOH(DJIUKTBI U BECTU MIEPETOBOPBHIL;

BJIAJETh PA3IMYHBIMHU CIIOCOOAMU OOILIEHUS U B3aUMOJICHCTBHS, IOHUMATh HaMEpPEHUs
JPYTUX JIFOCH, IPOSBIIATHh YBAKUTEIIBHOE OTHOIICHNUE K COOECETHUKY U B KOPPEKTHOM hopme
(bopMynHupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJB30BAHUEM SI3BIKOBBIX
CpEICTB.

2) coBMecTHAas 1eATeJIbHOCTD:

MOHUMATh ¥ UCTIOIL30BaTh MIPEUMYIIECTBA KOMAHIHON M MHIWBUIYATHHOUW paObOThI IPU
pelieHn  OMOJIOTMYECKOW TPOoOJIeMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh TPUMEHEHUS
IpyNIoBbIX (HOPM B3aUMOJEHCTBUS MPU PEIICHUH YUEOHOU 3a/1a4u;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JEUCTBUI C YU4ETOM OOLIMX UHTEPECOB U
BO3MO>KHOCTEHN Ka)J0To YjeHa KOJJIEKTHUBA;

NPUHUMATH IIEJIM COBMECTHON NEeSITeLHOCTH, OPTaHU30BBIBATh U KOOPJIWHUPOBATH
JEUCTBUS O €€ NOCTHUKEHHIO: COCTABIIATH IUIAH ACHUCTBUN, PACIIPEAEISTh POJIM C YUYETOM
MHEHUN YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaTbl COBMECTHOM padOTHI;

OILICHMBAThH KA4E€CTBO CBOETO BKJIAJIAa U KAXA0T0 YYaCTHUKA KOMaHAbl B OOLIUHI pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;



npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMA HOBU3HBI, OPUTUHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEJICHHE B PA3JIUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHUBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS MPOOJIEM M MX PELICHUS B
KU3HEHHBIX M YUYEOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKHUX 3HAHUU LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B
CBOUX JICUCTBUSAX U MOCTYNKAaxX MO OTHOUIEHHWIO K UBOW MHPHUPOJE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO ACSITENBHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (HOpPMYJIMpPOBaTh COOCTBEHHbIE 3a/Jayd B 00pa30BATENIbLHOM JAESITENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS TPOOJIEMBI € Y4ETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEAMIOYTEHU;

JaBaTh OLICHKY HOBBIM CHUTYalMsIM;

pacuMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHU;

JienaTh OCO3HAaHHBIM BBIOOP, ApTryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelenue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYIUMLUMUA B Pa3HBIX
00J1acTsAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENILHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPO.JIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LEISIM;

BJIAJETh HAaBBIKAMHM II03HABATENILHOM pe(dJeKCUd KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, HCIOJIb30BaTh
npuéMbl pedaeKCcHu JJIs OIICHKH CUTYAaIlUH, BBIOOpa BEPHOTO PEIIICHNUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATH PEILICHUS MO UX CHIXKEHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0S U APYTrUX:

MpPUHUMATH Cce0s1, TOHMMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIM3€E Pe3yJIbTaTOB ACATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYTOTO YeTOBEKa.

NNPEJMETHBIE PE3YJIBTATBI

[IpeametHbie pe3yabTaThl 0ocBoeHUs porpammbl COO no 61onoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue g yueOHoro npenmera «bruonorus» HaydyHble 3HAHUS, YMEHUS
U crocoObl AEHCTBUIM IO OCBOEHHUIO, MHTEPHPETAlMU U NPeoOpa30BaHUIO0 3HAHUM, BU[bI



JESATEIBHOCTH IO MOJIYYSHHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAaHUH B pa3IMYHbIX YUYEOHBIX
CUTyallUsiX, a TaKKe B peaJbHBbIX XU3HECHHBIX CUTyallUsiX, CBSI3aHHBIX ¢ Ouojoruei. B
IporpaMMe IpeaIMETHBIE PE3YJIbTaThl IPEICTABIECHBI 10 TOAAM 00YUYEHMUS.

ITpenMeTHBIE pe3ysbTaThl OCBOEHUsl yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OMOJIOTUM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HAaYK, B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPa U
HAyYHOTO MMPOBO33PEHMS, O BKJIAJAE€ POCCUHCKUX M 3apyOEKHBIX Y4YEHBIX-OMOJIOIOB B
pa3zBuTHE OMOJIOTMH, (PYHKIUOHAJIBHOW I'PAMOTHOCTH YEJIOBEKA Ul PELICHUS >KU3HEHHBIX
3aj1ay;

YMEHHE PACKPBIBATh COJIEpKaHNe OMOIOrMUECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKa,
opranu3M, MeTaboau3M (0OMEH BEIIeCTB U MPEeBpallleHHWEe HHEPIHH), TOMEeocTa3
(camoperysisaLusl), ypOBHEBas OpraHM3aldsg HKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE
(penmpoayKIHs), HaCJIeACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OMOJIOTUYECKUE TeOpHH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHAS,
LEHTpajbHasi JOorMa MOJIEKYJsIpHON Ouosorum), 3akousl (I'. Menaens, T. Moprana, H. U.
BasuinoBa) u yueHus (0 LeHTpax MHOIoo0pa3us U IPOUCXOXKACHUS KyJIbTYpHbIX pacteHui H.
W. BaBusnosa), onpeaensTh FpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIO/IEHUE U OITMCaHHUe
KUBBIX CHCTEM, MPOLECCOB M SBJICHWM, OpraHu3alus M MPOBEACHHUE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHHUE TUIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3YyJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IOHSATH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/Jbl HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATH CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT U SYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U IpEeBpalICHUs] PHEPTUM B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M IHEPIETUYECKOrO
o0OMeHa, XeMOCHHTE3a, MUTO03a, MEH03a, OIJIOIOTBOPEHUS, PA3MHOKEHMSI, UHIUBUAYAIBHOIO
pa3BUTHS OPraHU3Ma (OHTOT€HE3);

yYMEHHE MIPUMEHATDH NOJyUEHHbIE 3HAHUS JIJ151 00bCHEHU S OMOJIOrMUECKUX MPOLIECCOB U
SBJICHUN, Ui TIPUHATUSA IPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOW JKU3HU C LENbIO
oOecnieyeHunst 0€30M1aCHOCTH CBOETO 3/10POBbS M 3/J0POBBS OKPYKAIOLIUX JIFOJEH, COOIIOICHUS
HOPM TIpaMOTHOTO IIOBEACHHUS B OKpY)KAloOIIed NPUPOJHOW cpele, IOHUMaHHe
HEO0OXOMMOCTH UCTIOJIb30BAHUS TIOCTHKEHUI COBPEMEHHOM OMOJIOrUY U OMOTEXHOJIOTUH 115
paloHaIbHOTO IPUPOIOTOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTApHblE T€HETHMYECKHUE 3aJadyd Ha MOHO- U JTUTHMOpHIHOE
CKpEILMBAHUE, CILEIJICHHOE HacleJOBaHHE, COCTaBIATh CXEMbl MOHOTMOPHIHOIO
CKpEILMBAaHUS I [IpeACcKa3aHus HACJI€OBAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH JJa0OpAaTOPHBIE U MPAKTHUECKHE pabOThl, COONIONATH MpaBUia MpH
paboTe ¢ yueOHBIM U JJaOOopaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALIMIO OMOJIOTMYECKOTO
COJIEpKaHUsl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa



MaccoBoil  uH(MOpMAIMK, HAYYHO-TIOMYJSAPHbIE MaTEpPHaNIbl), DJTHUYECKHUE  ACIEKTHI
COBPEMEHHBIX MCCJICIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO03/1aBaTh COOCTBEHHbIE NHCHBMEHHBIE W YCTHbIE COOOLIEHUs, 00001Ias
OMOJIOTUYECKYI0 HH(MOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
NOHATUUHBIN anmapaT OUOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUsI yueOHOro mnpeameta «buonorus» e 11 knacce
JOJDKHBI OTpa)aTh:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE€ W POJIM OMOJOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B ((OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUPA U
HAyYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIIOTOB B
pa3BuTHE OWOJIOTHH, (DYHKITMOHAILHONW TPAMOTHOCTH YE€JIOBEKa /IS PEIICHUS >KU3HEHHBIX
3a/1ay;

YMEHUE pPacCKphIBaTh COJEpKaHUE OHOJIOTMUYECKUX TEPMHHOB M TOHSTHI: BH],
MOMyYJISAUA, TEHO(POH, IBOJIONMS, JBIKYyIIME Ccwibl  ((pakTopbl)  SBOJIONNH,
IPUCTIOCOO0IEHHOCTh OPTaHU3MOB, BU1000pa30BaHKe, SKOJIOTHYeckre (PakTophbl, IKOCUCTEMA,
MPOAYLEHThl, KOHCYMEHTBI, PEIyLEHThl, LENH MUTaHHs, OHKOJOTHYEeCKas MUpaMuja,
ouoreoleHos, buocdepa;

yMEHHE u3JIarath Ouosiorudyeckue Teopun (dBotounoHHas teopus Y. [lapBuna,
CUHTETHYECKAsl TEOPUS SBOIIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxoactra K.
M. bapa, yepenoBaHus TJIaBHBIX HamnpaBieHU u myTtei 3Bomonuu A. H. CeBeprioBa, yueHus
o Omochepe B. WM. Bepnanckoro), onpenensiTb IpaHUIbl UX HTPUMEHUMOCTH K KUBBIM
CUCTEMaM;

yMEHHE BIAJETh METOJaMH HAYYHOTO TTO3HAHUS B OMOJIOTHUHU: HAOIIO/IEHUE U OITUCAHUE
KUBBIX CHCTEM, MPOLECCOB M SBJICHW, OpraHu3alus M MPOBEACHHUE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJIBUKECHUE TUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU MEXIY HUCCIEAYyEMBbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpU U 3aKOHOB, YMEHHUE JIeIaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC MPHU3HAKUA CTPOEHHUS OHOJIOTMUYECKUX OOBEKTOB:
BUJIOB, MOMYJISINI, IPOTYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OLIEHO30B U 3KOCUCTEM,
OCOOCHHOCTH IMPOLIECCOB: HACJEACTBEHHON HW3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa,
BUJ1000pa30BaHuUsl, IPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBUS HKOJIOTHYECKUX (PaKTOPOB HA
OpraHu3Mbl, MEPEHOCAa BEUIECTB W IOTOKA SHEPrUM B HSKOCHUCTEMAaX, AHTPOIIOT€HHBIX
U3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB M OMOT€OXUMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE PUMEHSTh MMOTYUYEHHbIE 3HAaHUS 7151 O0BsICHEHUsI OMOJIOTMYECKHUX MTPOLIECCOB U
SBJICHUW, JUIsI TPUHATHS TPAKTUYECKUX PEIICHWW B TOBCEIHEBHOM JKU3HU C IEJbIO
oOecrieueHust 0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBBS OKPYKAIOIINX JIFO/IEH, COOMI0ACHUS
HOPM TPAaMOTHOTO TIOBEACHHS B OKPYXaloWIEd NPUPOAHOW Cpene, IOHUMaHue
HEOOXOJMMOCTH UCIOIb30BAaHUS JOCTHKEHUI COBPEMEHHON OMOJIOTUHN 7Sl pAllMOHAIBHOTO
IPUPOJONOIB30BAHMUS;

yMEHHUE PEelIaTh 3JIEMEHTapHble OMOJOrMYecKUe 3a7auu, COCTaBIATh CXEMbI IIEpeHoca
BEILIECTB ¥ YHEPTUM B HKOCUCTEMAX (LIENU MUTAHHUS );



YMEHHE BBIMOIHATH JJa0OPAaTOPHBIE M MPAKTHUECKHE pabOoThl, COONIONATH MpaBUia Mpu
paboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTUYECKH OLEHHBATh U WHTEPIPETUPOBATH MHPOPMALNIO OHOIOTHYECKOTO
COJIepKaHU s, BKJIIOYAIOIIYIO TICEBOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpelCTBa
MaccoBOM HMH(OpMAIMK, HAyYHO-NOMYyJSIpHbIE MaTepuaibl), paccMaTpUBaTh TIJI0OAIbHBIC
HKOJIOTMYECKHUE TMPOOJIEeMbl COBPEMEHHOCTH, (OpMHpOBaTH MO OTHOUICHUIO K HHUM
COOCTBEHHYIO TO3UIINIO;

YMEHHE CO3/l1aBaTh COOCTBEHHBbIE IMHCHMEHHBICE W YCTHBIC COOOIIeHUs, 0000Ias
OuosoTNYecKyr0o HMH(OPMAIMIO U3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BaTh
NOHSATUUHBIN anmapaT OMOJIOTHH.
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11 KJTACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hdara
uudposbie
n/  Tema ypoka Bcer Kontpoabn = IIpakTnueck  HM3yYeH
oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThl s
pecypchbl
OBOJIIOLNS U bubnuoreka [IOK
METO/IbI €& 1 https://m.edsoo.ru/863e
U3YYEHHUS a20e
Hcropus
butmmoreka [IOK
pa3BUTHS
2 S 1 https://m.edsoo.ru/863e
pea 9570
00 3BOJIIOLINHT
bubnuoreka [IOK
MuUKpO3BOTIOLHS 1 https://m.edsoo.ru/863¢
9cle
IMonmynauus kak
JJIeMEeHTapHas
eUHUIIA BUJIA U
IBOJTIOIHH.
butmmoreka [IOK
JlaGopaTopHas
4 aGora No 1 1 0.5 https://m.edsoo.ru/863¢
p : 99¢6
«CpaBHeHue
BHJIOB T10
MOP(OJIIOTHIECKO
My KPUTEPHIO)
BIDKYIIIME CHJIBI
Jleiicy bubmuorexa [{OK
(a;memMeHTapHbIe
5 daxTops) 1 https://m.edsoo.ru/863¢
Y 9da4
SBOJIOLNH
EctecTBeHHBIM bubnuoreka [JOK
6 oTOOp | €ro 1 https://m.edsoo.ru/863¢
dhopmbI 9ed0
Pesynbrarsl
IBOJTIOIIHH:
IPUCTIOCOOTIEHHO
CTh OPTraHU3MOB
u
BUJ1000pa30BaHU
bubnuoreka [IOK
e. JlaboparopHas
7 aBora No 2 1 0.5 https://m.edsoo.ru/863¢
p . 9fde
«Onucanue
IPUCIIOCOOTIEHHO
CTH OpraHu3Ma u
e€
OTHOCHUTEIILHOTO
XapaKTepay




Hampasnenus u bubnnorexa LIOK
8 IIyTU https://m.edsoo.ru/863¢
MAaKpO3BOJIFOIIMH 9cle
Heob6patumocTts
? IBOJTIOIIH
Uctopust xu3Hu
10 Ha 3emuie I/I
METO/IbI €&
U3YYCHHUS
I'unore3nl bubnuoreka [IOK
11 IIPOUCXOXKICHUSA https://m.edsoo.ru/863e
JKU3HU Ha 3emiie abab
PasBurue xxu3Hu butmmoreka [IOK
12 Ha 3emuie 1o https://m.edsoo.ru/863¢
3paM U nepuoaam abbe
OCHOBHBIE 3Tarnbl
IBOJTIOIIH
PaCTHTENHLHOTO U
KUBOTHOTO
MHpA. BuptyanbHeiit
[TpakTueckas IPAKTUKYM
13 pabora Ne 1 0.5 bubnmnoreka [JOK
«3yuenune https://m.edsoo.ru/863¢
HCKOTIAEMBIX a8be
OCTaTKOB
pacTeHuil u
KUBOTHBIX B
KOJUTEKITUSX)
CoBpeMeHHast
butmmoreka [IOK
14 cricteMa https://m.edsoo.ru/863¢
OpPTaHHYECKOTO a48e
Mupa
OBOJIIOLINS bubnuoreka [IOK
15 YyeJoBeKa https://m.edsoo.ru/863¢
(anTpomorexes) ac2c
JIBYOKyIIIME CHUITBI bubmmoreka [JOK
16 (dbakTopsr) https://m.edsoo.ru/863¢
AHTPOIIOreHe3a ad44
OcHoOBHbIE
17 CTaNH
IBOJIIOLINH
YyeJioBeKa
Yenmopeueckue butmmoreka [IOK
18 pacel 1 https://m.edsoo.ru/863¢
HPUPOIHBIE aca2




ajanTannuu
YyeJIoBeKa

19

Pe3epBHbIii ypOK.
O0001enue no
TeME
«Bo3HKHOBEHHE
U pa3BUTHE
JKH3HM Ha
3emue»

20

DKoorus Kaxk
HayKa

21

Cpenst oouTanus
1 DKOJIOTHYECKHUE
bakTophl

bubnuoreka [IOK
https://m.edsoo.ru/863¢
afec

22

AluoTtnyeckue
(bakTopHI.
JlaGopaTtopHas
pabora Ne 3.
«Mopdonoruuec
K€ OCOOEHHOCTH
pacTeHui us3
pa3HBIX MECT
OOUTaHHS.
JlaGopaTtopHas
pabota Ne 4.
«Bnusinue cBera
Ha pOCT U
pa3BuTHE
YEePEHKOB
KoJIeyca»

0.5

Hudposas
nabopaTopus
butmmoreka [IOK
https://m.edsoo.ru/863¢
bl0e

23

buotnueckue
bakTophl

butmoreka [IOK
https://m.edsoo.ru/863¢
b348

24

KOJIOTHYECKHUE
XapaKTePUCTUKHU
MOMYJISLIAH.
[IpakTnueckas
pabota Ne 2
«lToacuér
IJIOTHOCTHU
MOIYJISAUMI
pa3HbIX BUJOB
pacTeHui»

0.5

25

Coo0OmecTBa
OpPraHu3MOB —
OHOLIEHO3

butmmoreka [IOK
https://m.edsoo.ru/863¢
b46a




26

DKOJIOTHYECKUE
CHUCTEMBI
(3K0CcHCTEMBI)

butmmoreka [IOK
https://m.edsoo.ru/863¢
b46a

27

OcCHOBHBIC
MMoKa3aTeIn
3KOCHCTEMBI.
DKOIOTrHYECKHE
UpaMUJBbL.
CpolicTBa
YKOCHUCTEM.
Cykueccust

butmmoreka [IOK
https://m.edsoo.ru/863¢
b5fa

28

[Ipuponusie
3KOCHUCTEMBI

29

AHTPONOreHHbIE
3KOCHUCTEMBI

30

buochepa —
riobaabpHas
JKOCHCTEMA
3emnn

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bb5e

31

3aKOHOMEPHOCTH
CYILLECTBOBaHUS
ouocdepsl

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bdl6

32

YemoBeuecTBO B
ouochepe 3emnn

33

CocylecTBoBaH
nue HpI/IpOI[BI nu
YeJI0BEYECTBA

bubnuoreka [IOK
https://m.edsoo.ru/863¢
bale

34

Pe3epBHbIii ypoK.
O000mmenue
TEMBI
«CoobmiecTBa 1
9KOJIOTHUYECKHUE
CHCTEMbI»

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5




YYEBHO-METOJNYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o buonorus, 11 xnmacc/ bemser I.K., bopomun I[I.M., Hemvmmn 'M. u apyrue; mon
penakiuerr benseBa JI.K., Jpmmmmma [''M., AxumonepHoe o6miectBo «M3maarenscTBO
«IIpocsemenue»

e buonorus, 10 knacc/ bensies JI.K., demvmmui I'M. u apyrue; noa penakuueit bensiea
J.K., Aemmmmna M., AkunonepHoe o6iecTBo «M3narenbectBo «IIpocBemeHuey
METOANYECKHUE MATEPHUAJIBI 1JIAA YHUTEJIA

1. Meroguueckoe nocooue «Peanuzarnus o0pa3oBaTeIbHBIX porpaMm
CCTCCTBCHHOHAYYHOW M TEXHOJOTUYECKOW  HAMPaBICHHOCTH MO  OHOJIOTHH  C

UCIIOJIb30BaHueM 00opyaoBanus ieHTpa « Touka poctay. B.B.bycnakos, A.B.I1sHees.

2. Meroauueckoe nnocobue «I{udponas nadopatopus PolusLab o 6uonorun»/ E.B. Ueunna

—l-em3n. — 71c

3. Myprazun I[1.P. AxtuBHbIe hopmbl 00yuenus Ouonoruu M., [Ipocsemenue, 2007.
4.  Jlepuep I'.W. buonorus Iloypounslie TecTsl 1 3aganug M., AkBapuyMm, 1998

5. Xypnan «buosorus B nKoJe»

6. «OTtkpeiTas 6uonorus» -CJ| — auck komnanuu « DU3UKOHY

7. AxumoB C.U. u ap. buosnorus B Tabiaunax, cxemax, pucyHkax. YueOHo-00pa3oBarTeibHas

cepus. — M: JIuct-Hsro, 2004. — 1117c.

8. buonorus: CnpaBouHuK mikojJbHUKA U cTyeHTa/Iloa pen. 3.bpema u 1. Meiinke; [1ep. ¢

HeM. — 3-e u3., ctepeorun. — M.: JIpoda, 2003, ¢.243-244.

9. bonrosa N.B. C6opHuk 3a7au no oo1ieil OMOJOTHUN ¢ PEHICHUSIMU AJIs MOCTYMAIOIIUX B

By3bl. — M: OO «OHUKC 21 Bek», «Mup u odbpazoBanue», 2006. — 134c.

10. bop3ora 3B, Jlaraee AM. Jlumaktuueckue maTepuaibl Mo Ouosioruu: MeTtoauyeckoe

nocobwue. (6-11 ki) - M: T «Cdepar, 2005. — 126¢.



11. Eroposa T.A., Knynoa C.M. OcHoBbl OuotexHonoruu. — M.: 11 «Axkanemus», 2004. —
122c.

12. Jlepnep I'.'. O6mas Ouonorust (10-11 knaccer): IToaroroBka k EI'D. KonTposibHble U

camocrosTenbHbie padoTel/ I.U.JlepHep. — M.: Dxemo, 2007. — 240c.

13. Mapkuna B.B. O6mias 6uosnorusi: yuebnoe nocooue/ B.B.mapkuna, T.}O. Tartapenko-

Ko3muna, T.I1. [TopagoBckas. — M.: [Ipoda, 2008. — 135c.

14. HewaeBa I'.A., ®enopoc E.M. Okosorus B skcnepumenrax: 10 — 11 kiaccsr:

MeToauueckoe nocooue. — M.: Bentana-I'pad, 2006. — 254c.
15. HoBoxenoB 10.U. ®unetnueckas sBoronus yenoBeka. — ExkarepunOypr, 2005. — 112c.

16. CusornazoB H.W., Aradgonora I1.b., 3axapora E.T. O6mias 6uonorus. ba3oBslif ypoBEeHb.

10 — 11 ximace. — M.: [Ipoda, 2005. — 354c.

17. ®enopoc E.N., HewaeBa I'.A. Dkosiorus B skciepuMenTax: yueo. [Tlocobue s yganmxcs

10 — 11 k1. obmmeoOpa3oBat. Yupexaenuid. — M.: Bentana-I'pad, 2005. — 155¢.

18. Oxonorust: Cucrema 3aJaHuil AJi1 KOHTPOJSL O0S3aTENbHOIO YPOBHS MOJATOTOBKU

BBIITYCKHUKOB cpeaneit mkobl/ ABT. B.H. Ky3nenos. — M.: Bentana-I"pag, 2004. — 76c.

19. Dxonorus B skcnepumenTax: 10 — 11 kmaccel: MeTonuyeckoe nocooue. — M.: Benrana-

Tpad, 2006. — 234
LM ®POBBIE OBPA3OBATEJIBHBIE PECYPCHI M PECYPCHI CETH HHTEPHET

[Togbopka WHTEpHET-MaTepUATIOB JIS y4YuTeNiel OHOJIOTMH TO Pa3HbIM OHOJIOTHYECKUM
JACUUIIAHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm

DJeKTpOoHHBIE Bepcun nipousBenenuil Y. [apsuna:

http://charles-darvin.narod.ru/

WNudopmarius o KOIBHOM 000pyI0BaHUU:

http://www.l-micro.ru/index.php?kabinet=3

Caiit LlenTpa 3Kx0510ruueckoro o0yuenus u uHGopManuu:

http://www.ceti.ur.ru




Ennnas komnexius 1udpoBeIx 00pa3oBaTebHBIX PECYPCOB:

http://school-collection.edu.ru

["azera «buonorusy -nmpuinoxeHue K «1 ceHTa0ps»:

www.bio.lseptember.ru

Hayunble HoBocTH OHONIOTHY:

www.bio.nature.ru

OHA0C — HEHTP JUCTAHLMOHHOTO 00pa30BaHus:

www.edios.ru

VYueOHble MaTepualibl U ciioBapu Ha caitte «Kupumn u Medoauiiy:

www.km.ru/education




