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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu pazpaboTke mporpamMMbl O OWOJIOTHH TEOPETUUECKYIO OCHOBY JJIsl ONpPEIENCHHs MOIX0/I0B K
(GbopMHPOBaHUIO CONEpKaHUs ydeOHoro npeamera «bHOJIOTUS» COCTAaBUIIU: KOHIENTYaJbHbIE TOJOKEHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COACpXKaHUA, Pe3yIbTaTOB OOy4eHHS M TpeOOBaHUH K
YPOBHIO MOATOTOBKHM BBIITYCKHHUKOB, IOJIOKEHHS 00 OOLIMX WeNsSX W NPUHIUINAX, XapaKTEepPHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanmu, a Takxke
MOJIOKEHU o crneuuduxke Ouonornu, €€ 3HAYCHWHM B MO3HAHUM JKMBOM MpUPOAsl U oOecredeHuu
CYLIECTBOBAHMSI 4eJIOBEUECKOro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSAM, OIPEIEIEHbl OCHOBHBIE
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu HaéT mpeAcTaBlIeHUE O EesIX, 00 00l cTpaTeruu 00y4eHUs, BOCITUTAHHUS
U pa3BuTUS OOydarolmuxcs cpeicTBaMu yueOHoro mnpeamera «buonorusy, ompeaenser oOs3aTeabHOE
IIPEIMETHOE COJEpP)KAHUE, €ro CTPYKTYPY, pacHpelesieHue IO pasfelaM M TemaM, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh U3YUYCHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JJOTHMKU 00pa30BaTENIbHOTO MPOIECCa, BOSPACTHBIX 0COOEHHOCTEH 00yYaromuXCs.

B nporpamme mo Ouonoruu TakKe YYMTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOydeHHs B (POPMHUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIBHON  JIESTENbHOCTH/YUeOHBIX  JIEHCTBUN  OOYYaIOIIMXCS MO  OCBOEHHUIO  COAEPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUS.

B mnporpamme mno Ouomormum (10-11 xkmnaccel, ©a30BbIi  ypOBEHb) peaTM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYE€HUH OMOJOrHH, Ojaromaps 4eMy B HEW MPOCMATPUBAETCS HAIPABICHHOCTH Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMSI, [EHHOCTHBIX
OpUEHTALMM JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, IMPEACTAaBIECHUN O 310pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyKarouleil mnpupogHoir cpene. Iloatomy Hapsagy ¢ HU3ydeHUEM
00IIEONOIOTUYECKUX TEOPUi, a TaKXKe 3HAHUH O CTPOSHHUH JKUBBIX CHCTEM Pa3HOTO paHra W CyHIHOCTH
OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIIECCOB B IIPOrpaMMe Mo OMOJIOTUH YIeJICHO BHUMaHUE UCTIOIb30BAHUIO
MIOJIYYEHHBIX 3HAHUH B TOBCEJHEBHOM JKM3HM Il pELIEHUS NPUKIAAHBIX 3a/7ad, B TOM YHUCIE:
npo(UIaKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIUKO-TeHETHYECKOro KOHCYIbTUPOBAHUS,
00OCHOBaHHUSI DKOJOTHYECKH IEIeCO00pa3HOro MOBEICHHS B OKpYKAIOMIeW NPUPOAHON cpene, aHan3a
BIIMSIHUS XO35IICTBEHHON JESATEIbHOCTH Y€IOBEKa HAa COCTOSIHUE MPUPOIHBIX M MCKYCCTBEHHBIX 9KOCHCTEM.
VYcunenve BHUMaHUS K MPUKIAAHON HANpaBIEHHOCTH ydeOHoro npeamera «buonorus» MnpoauKTOBAaHO
HEOO0XO/JUMOCTBIO O0€CIeYeHUs] YCIOBMH ISl pELIeHHs OJHOM W3 aKTYaJbHBIX 3a/ad IIKOJBHOTO
OMOJIOTUUECKOTO0 00pa3oBaHUsA, KOTOpas MpenojaracT (popMHUpPOBaHHWE Y OOYUYaIOIMIMXCS CIIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSAM IMHAMHYHO PAa3BUBAOILErOCsl COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHE cpenHero oo0iero oopa3oBaHMs 3aHUMaeT BaxHoe mecto. OHa obOecrieunBaeT
¢dopmupoBaHHe y OOydaroImuXcs IMpeICTaBIeHUM O HaydyHOM KapTWHE MHpa, paclupsieT U o6oOuaer
3HaHUSA O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX IPU3HAKAX — YPOBHEBOM OPraHU3aLMM U DBOJIIOLUH, CO3HAET
yCIOBUS JUISL: TIO3HAHUS 3aKOHOB JKMBOM Mpuponbl, (GopMHUpOBaHUS (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOT0 U 0e30macHoro o0pasa *HU3HHU, SKOJIOTHYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS
K JKUBOH NIPUPOJE U YEIIOBEKY.

Bbonbiioe 3HaueHne OHONOTHS MMEET TakXKe JUIsl pelIeHHs] BOCIHUTATEIbHBIX U Pa3BUBAIOIIMX 3a]ad
cpeaHero oomiero obOpa3oBaHMs, colManu3auuu oOyuwaromuxcs. M3ydenue Ouonorum oOecrieynBaeT
ycnoBust Ui (pOpPMUPOBAHMSI MHTEIDICKTYAbHBIX, KOMMYHUKAITMOHHBIX M WH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HHTETpallliud OWOJOTMYECKUX 3HAHUM C TPEACTaBICHUSMHU W3
IpYyTUX y4yeOHBIX TPEIMETOB, B YaCTHOCTH, (DU3MKU, XUMHUM U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npegHasHaueHUH y4eOHoro mnpenmera «bHOOTHS» COCTaBMIM OCHOBY JUISL OIpENENIEHUS MOAXOA0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO COAEP KAHUS, IPEJCTABICHHOTO B IIpOrpaMMe 10 OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH € MO3MIIMN
KYJIbTYPOCOOOPA3HOIrO MOJAX0/1a, B COOTBETCTBHUHM C KOTOPHIM OOydYaromuecs TOJIKHbI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble I (OpPMHUPOBaHUS OOIIEH KyJIbTYPbI, ONpEACISAIONINE aJeKBaTHOE IOBEJCHHE
YeJIOBEKa B OKPYXKAIOMEeH MPHUPOIHOM cpesie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM JKU3HU M MPAKTUYECKOU
nesrenbHOcTH. Oco00e MECTO B 3TOW cUCTeMe 3HAHMN 3aHUMAIOT SJIEMEHTHI CO/IEPIKaHMs, KOTOPbIE CITy»KaT
OCHOBOHM a1 (OPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAy4YHOH KapTHHE MHpa U
LIEHHOCTHBIX OpPUEHTAIMSIX JIUYHOCTH, CIOCOOCTBYIOIIMX T'YMaHU3alluu OMOJIOrMYECKOro 00pa3oBaHMsL.



CTpyKTypHpOBaHUE COJepKaHusl y4eOHOro MaTepuasa B MporpamMMe Mo OMOJIOTMH OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYECHUS] 3HAHUNW OO0 OTIMYUTENIbHBIX OCOOEHHOCTSIX >KMBOW MPUPOIBI, O €€
YPOBHEBOH OpraHM3allid W 3BOJIONUH. B COOTBETCTBUM € 3THUM B CTPYKType y4eOHOro mpeaMera
«buosnorus» BelIETICHBI CIEAYIOUINE COlepKaTelbHble TUHUMN: «buonorus kak Hayka. MeToabl HaydHOTO
no3HaHus», «KieTka kak Onosmoruueckas cucremay, «Opranusm Kak Ouojoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLHMS >KUBOH MNPUPOIbI», «IKOCUCTEMBI U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Henb u3yyenus yueOHnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IeHHE O0y4YaIOLUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3allMy KUBBIX CHCTEM PA3HOTO paHra u npuolOpereHue
YMEHHH HCIONb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JEHCTBUI B OTHOIICHWU OOBEKTOB KUBOWU MPHUPOABI U
pEIICHUS Pa3IMYHBIX )XHU3HECHHBIX MTPOOIEM.

HocTtuxenue e uydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecredrBaeTCs
pELIEHNEM CIIENYIOIINX 3aau:

OCBOEHHE OOYyYalIOUIMMHCS CHUCTEMbl 3HAHUW O OHMOJOTMYECKMX TEOPHUSAX, YUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIIaX, CIYKallMX OCHOBOH st (popMUpOBaHMS MpENCTaBICHHHA O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HayyHOro II03HAHUS, CTPOECHUH, MHOT0OOpa3uu U
OCOOCHHOCTSIX KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHH3AIlVH, BBIIAIOIIMXCS OTKPBITHSIX M COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTHH;

¢dbopmupoBaHre y 00ydaroUINXCs MO3HABATEIBHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CITIOCOOHOCTEH
B IpOIlECCEe aHallM3a JAHHBIX O MYyTAX Pa3BUTHUA B OWOJIOTMHM HAYYHBIX B3TJISAOB, HJIEH M TOIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHU3alINY;

CTaHOBJICHHE Yy 00y4aroImuXcsl 001mel KyabTyphl, (YHKIIMOHATLHOW TPAMOTHOCTH, Pa3BUTHE YMEHHI
OOBSICHSITH W OICHUBATH SBJICHHS OKPY)KAIOIIETO MHpA XUBOW NMPHUPOJBI HA OCHOBAHWUU 3HAHWW W OIBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHre y OOYyYarOmUXCsl YMEHHH HWUTIOCTPHPOBATH 3HAYCHHWE OMOJIOTMYECKMX 3HAHUU B
MPAKTUYECKOW JIEATeTbHOCTH YeJOBEeKa, pAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHA;

BOCIHUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM JKHUBOUM MPUPOJIBI, HEOOXOAUMOCTH
OEpe’)KHOTO OTHOIICHUS K HEH, COONIOACHMS OTHYECKMX HOPM TpU MPOBEACHUH OHMOIIOTHYECKUX
HCCIICIOBAHUM;

OCO3HaHHE IEHHOCTU OMOJIOTMUECKUX 3HAHUU JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
i GOopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUNW U YMEHHM B MOBCEAHEBHOW KU3HU Ui OLEHKU IMOCIIEICTBUI
CBOEH JIEATENIbHOCTU IO OTHOIIEHUIO K OKpY’Karolleld cpene, cOOCTBEHHOMY 3/0pOBbIO, 0OOCHOBaHHE U
coOmroieHne Mep npodrIakTUKU 3a0071€BaHUH.

B cucreme cpennero obuiero oopazoBanus «buosorus», usydaemas Ha 60a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM Yy4EOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB IpeaMeTHOH oOnactu «EcTecTBeHHO-HayuHbIE
MIPEAMETHD.

Jlnst u3yyeHust Ouonoruy Ha 6a30BOM YpPOBHE CpPEeIHEro 001iero o0pa3oBaHusi OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezento).

Pabouas nporpamma yue6HOTro nipenmera «buonorus (6a30BbIil ypoBeHB)» pa3paboTaHa B
COOTBETCTBHH ¢ paboueii MporpaMMoil BOCIIUTAHUS IIKOJIBI.

COILEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBsi3b OHONOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMHM HayKamH, (puinocoduel, STUKOM, F3cTeTUKOW 1 mpaBoM. Ponb Guosnoruu B opMupoBaHUH
COBpEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

Metoapl TMO3HaHHWS KHUBOM TNpHUPOAbl (HaOMIONEHHE, OHKCIEPHUMEHT, OIHMCaHUuE, HU3MEpEeHue,
KJaccu(uKanus, MOIeTMPOBAaHUE, CTATUCTUYECKass 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:



[optpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [Ixx. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Tpaktrueckas pabora Ne 1. «Mcmonp30BaHue pa3IUYHBIX METOJOB MPH U3YyYEHUU OMOJOTHUYECKHX
O00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKusbie cuctembl (OMOCUCTEMBI) Kak TpeaMeT u3ydeHus Ouosiorud. OTIUYHE XKUBBIX CHCTEM OT
HEOPraHU4YeCKOW MPUPOJIBI.

CpoiicTBa OmocHcTeM U WX pa3HOOOpa3we. YPOBHU OpraHHU3alMi OHOCUCTEM: MOJICKYIISIPHBIMH,
KJICTOYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, TOMYIISAIIMOHHO-BUI0BON, SKOCUCTEMHBIN (OMOTE€OIIEHOTHIECKHUT),
OouocQepHbIi.

JdemoHcTpaumnu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «Y POBHU OPTraHU3aAIUU KUBOU MPUPOIBI».

O6opynoBanue: moaens mosiekyinsl JJTHK.

Tema 3. XumMHnuecKuii COCTaB M CTPOEHUE KJIETKH.

XUMHUYECKUN COCTAaB KJIETKU. XMMHUYECKHE 3JIEMEHTBI: MAKpOAJIEMEHTBI, MUKpPOAJIEMEHThl. Bona u
MUHEpaJIbHbIC BEIIECTBA.

OyHKIMH BOJbI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxkanue ocMoTrueckoro 6anaHca.

benku. CocraB u crpoeHHe O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OeiikoB. HeszameHuMBIE U
3aMEHUMbIC AMUHOKHUCIOTHl. AMHUHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOpPHWYHAS, TPETUYHAS M YCTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OCIKOB.
buonoruueckue GpyHKIMU OETKOB.

depMeHTBI — OMoNIOTHYeCKue KaTanu3atopbl. CTpoeHHe (hepMEeHTA: aKTHBHBIN ICHTP, cyOcTpaTHas
cneruduuHocTsb. Kodpepmentsl. Butamunbl. OTnnyms ¢epMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.

VYrneBobl: MOHOCaxapu bl (TJII0OK03a, pru003a U Ae30Kcupru003a), qucaxapuibl (caxaposa, JIaKTo3a) u
nosMcaxapubl (Kpaxman, TIIMKOTeH, [eJUTi0103a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumupaer:  Tpurmnepuabl, Qgochomumunel, crepounsl. [mapodrsHO-THAPOGOOHEIE CBOICTBA.
buonoruueckue ¢pynkiuu munuaos. CpaBHEHUE YIIIEBOAOB, OSIKOB U JIMIUI0B KaK HUCTOYHUKOB YHEPTUH.

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

Hurtonoruss — Hayka o kierke. Kierounass teopusi — mpumep B3auMOJIEHCTBUS uIed U (aKTOB B
Hay4YHOM [TO3HAaHUU. METO bl U3YUEHHUSI KIETKHU.

Krnerka xak nenoctHas skuBasi cuctema. OOIue mpuU3HaKu KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
monekynbl JIHK kak renernueckuii annapar, cucreMa cCuHTe3a Oenka.

Tunel KIETOK: dyKapuoTHYECKass U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHUSI TPOKAPUOTHUECKOM
kinetkd. Kierounas crenka Oaktepuil. CTpoeHHE JYKapUOTHUYECKOH KieTKH. OCHOBHBIE OTIUYUS
PacTUTETbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKa, TIUKOKaJIUKC, HuX (yHKIUU.
[Tnasmarnueckass memOpana, e€ cBoiicTBa U QpyHkuuu. [{urorumazma u e€ opranouasl. OgHOMEMOpaHHBIE
opranouasl kinetku: OIIC, ammapar ['onbmxu, 5m30coMbl. [lonMyaBTOHOMHBIE OpPraHOWABI KIJIETKU:
MUTOXOHJIpHH, TACTUAbL. [IpoucxokneHnne MUTOXOHIpHUM u TacTud. Buabl mmactun. HememOpanHbie
OpPraHOUbI KIETKU: PUOOCOMBI, KIIETOYHBIN IIEHTP, LIEHTPUOIH, PECHUUKH, KTYTHKU. DYHKIIUN OPraHOUI0B
KieTku. BkimroueHus.

SAnpo — perynsTopHslii IeHTp KieTku. CTpoeHue sapa: saepHas 000JI04YKa, KapuoIuia3mMa, XpOMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl: «PacrnipefesnieHre XMMHUUYECKHX SJIEMEHTOB B HEXHUBOM mpupoze», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B JKHBOU MPUPOJIEY.

Tabmumer u cxemsl: «llepuonnyeckass TabmuIa XUMHUYECKUX DIIEMEHTOB», «CTPOCHHE MOJEKYIIbI
BoAb», «buocuHTe3 Oenka», «CTpoeHue MoyeKynbl Oenkay, «CTpoeHue ¢epmenTta», «HykienHOBbIE
kuciotel. JIHK», «Ctpoenme monexkynbsl AT®», «CtpoeHue H5yKapuOTHYECKOW KIeTKn», «CTpoeHue



XKUBOTHOM KIIeTKN», «CTpoeHue pacTUTENbHOU KIeTKn», «CTpoeHHEe MTPOKAPHUOTUYECKON KIIETKHY,
«CTpoeHue sapa KIETKI», «YTIEBOABD, «JIUIuIbI».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpydOBaHUE JIsi MPOBEACHUS HAOIIOACHUH, M3MEpPEHHIA,
AKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopaTopHass padota Ne 1. «/3ydeHHe KaTaJIuTHYECKOW aKTUBHOCTH (DEpMEHTOB (Ha mpuUMepe
amuIa3bl WIK KaTajaasbl)».

JlaGopaTopHas pabota Ne 2. «l3ydyeHue CTpOEHHUS KJICTOK PACTCHHH, )KUBOTHBIX M OaKTEpUU IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OMUCAHUEY.

Tema 4. FKuznenesaTeJLHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMM3M. ACCHUMIIIANUS (TUIACTUYECKHA OOMEH) W TUCCUMUIISIIHS
(oHepreruyeckuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca Merabonusma. Poib 3aKOHOB cOXpaHEHUSA
BEIIECTB M SHEPTHH B IOHUMAaHUU METa00IH3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbiii. Ponb depMeHTOB B 0OMEHEe BEIIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

®dorocunrte3. CreroBas u TemHOBas (a3bl porocuHTeza. Peakiuu ¢orocunTeza. DPHEeKTUBHOCTH
¢dorocunTe3a. 3HaueHne (GoTocHMHTE3a IS KHU3HM HA 3emuie. BiusiHue yciioBWil cpeabl Ha (POTOCHHTE3 H
CHOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocuHTEe3. XEeMOCHHTE3UpYIoNIie OakTepun. 3HaYeHHE XeMOCHHTE3a ISl )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B kieTke. Paciienienne BemecTB, BbIICICHHE U aKKyMYJIUPOBAaHUE YHEPTHH
B KJIETKE. DTambl sHEpreTudeckoro oomena. I'nmukonus. bpoxxenue u ero Buabl. Kuciopoanoe okucnenue,
WIK KIeToyHoe nbixanue. OxucnutenbHoe (ochopunrpoBanue. IHHEKTHBHOCTH IHEPreTUUYECKOTO
oOMeHa.

Peakiun matpuuHoro cuHte3a. I'eHernueckas mHpopmanus u JIHK. Peamuzamums renernueckoi
nHbopManuy B KIeTKe. ['eHeTnueckuii Kox M ero cpoiictBa. Tpanckpunmms — matpudsbiii cuate3 PHK.
Tpancmsiuss — O6uocuHTe3 Oenka. Jrtambl TpaHcnauuud. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3nu — BuUpychl. Wctopus otkpeiTus BupycoB (. WM. VBanoBckwii).
OCoOEHHOCTH CTPOCHHUS U KM3HEHHOTO LUKJIa BHpYycoB. bakrepuodaru. bonesnn pacreHuii, KUBOTHBIX H
4eJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc mmmyHonedunura yenoseka (BUY) — BozOynutens CIINa.
OOpaTHast TpaHCKpUNLMs, peBepraza U HHrerpasza. Ilpodunaktuka pacrnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel muTanusy, «Metadonu3zmy», «MUTOXOHAPUS», «IHEPTETUICCKUNA 0OMEH Y,
«Xnopomnacty, «®Dotocunres», «Ctpoenune JIHK», «Ctpoenme u (yHkunoHupoBanue reHay», «CuHTe3
oenka», «l'enernueckuil kon», «Bupycw», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM IMKJI BUpYyca
CIINda, 6axtepuodaray, «Permnukanus JHK».

Ob6opynoBanue: monenu-anmumkanuu «Ynsoenue JHK wu Tpanckpunius», «buocunres Oemkay,
«CTpoeHue KieTku», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHoKeHUe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslii Mk, WU )KU3HEHHBIN UK KIeTku. MHTepdasza u mutos. Iporeccsl, mpoTekaromiye B
untepdaze. Pemnukauusa — peakuus marpuuHoro cuHtesa JHK. Crpoenune xpomocoM. XpoMOCOMHBIM
HaOoOp — KapuoTHM. JMIJIOUIHBIA U TaIUIOWAHBIA XPOMOCOMHBIE HaOOphl. Xpomatuisl. LluTonorudeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYATLHOTO PAa3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Craguu mMurtosza. [Iporeccsl, mpoucxoAsiire Ha pa3HbIX CTaJAMSIX MHUTO3A.
buonornueckuii cMbICT MUTO3A.

[IporpamMmmupyemas TuOenb KJISTKH — arlonTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U MoyioBoe. Buapl 6ecronoro pa3sMHOXKEHUS: IeJIeHHE
HA/IBOE€, IIOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETreTaTMBHOE pa3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBaHHE OPraHU3MOB, €T0 3HAUEHUE JIJISl CENIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguu meiiosa. [Iponeccel, mpoucxonsanie Ha cragusx meinos3a. [loBegenue xpomocoM B
Mmerose. KpoccuHrosep. bronornuecknii CMbICT M 3HaYEHUE MENH03a.



I'amerorenes — mpoiiecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE KeNe3bl: CEeMEHHUKH
u anyHuku. OOpazoBaHuME U pPa3BUTHE TOJOBBIX KJIETOK — TrameT (CrepMaro3oui, sIMIeKiIeTka) —
crepMatoreHe3 U oBoreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK M CcrepMaTo30uoB. OILIoI0TBOPEHHE.
[TapTeHorenes.

WupuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHaNbHOE pa3BUTHE (IMOpUOreHes). Tambl
SMOpPUOHAILHOTO PAa3BUTUS Yy IMO3BOHOYHBIX JKUBOTHBIX: JApPOOJICHHE, TacTPYJSLHs, OPraHOTeHE3.
[TocTaomMOproHaNbHOE pa3BuTHe. THITBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HENMPSIMOE (JTUIUHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAaJIMU PA3BUTHSL.

JdemoHcTpaumnu:

Tabmuip! u cxembl: «@OpMBbI pa3MHOKEHHSI OPraHU3MOBY, «J[BOMHOE OIIOOTBOPEHHUE Y LIBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUi», «Jlenenne KieTku OakTepuii», «CTpoeHHEe TOJIOBBIX
KIIeTok», «CtpoeHue xpomocombly, «Knerounsiii umxnmy, «Pemmukamus JHK», «Mwutozy», «Meiosy,
«IIpsamoe u Henmpsimoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONMTAIONIMX M 4YesloBeKa», «OCHOBHBIE CTaauu
OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOIN, MUKponpernaparsl «CrnepMaTo30U bl MICKOIUTAIOIIEr 0y, «SHlekIeTka
MJIEKOTTUTAONIEro», «KapruokrnHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHAas MOJEb-anmuinkanus «Jlenenue
kietku», Moaens JIHK, mogens meTadaznoii XpoMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmioneHne MuTo3a B KJIETKaX KOHYMKA KOpEHIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

JlaboparopHas pabota Ne 4. «M3y4yeHne cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpEnaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopus pa3Butus reHeTUkd. Poiab LUTONOTMUM W AMOPUONIOTHU B
CTAaHOBJICHMM TEHETUKHU. BKJan pocCHMUCKMX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE TEHETHKUA. METOJbI
TeHeTUKH  (TUOPUIONOTUYECKUI,  IUTOTCHETUYECKUH,  MOJIEKYJsIpHO-TeHeTudeckuii).  OCHOBHBIE
TEHETUYECKHUE MOHATHS. [ eHeTHUecKasi CHMBOJIMKA, UCTIOJIb3yeMast B CXEMaxX CKPEIMBAaHMIA.

3aKOHOMEPHOCTH HACJEIOBaHUS MNPHU3HAKOB, YycTaHoBleHHble [. Menaenem. MoHorubpuaHoe
CKpeIlMBaHUEe. 3aKOH eIuHO-00pa3us TMOPUIOB TEepBOro mokojeHus. [IpaBmiio noMuHHpOBaHHS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe cKpenrMBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBAaHMS TMPU3HAKOB. LluTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUI. AHAIH3UPYIOIIee CKpelrBanue. Vcrnonp30Banue aHaTu3uPYIOLIEro
CKpEIIUBaHUS JIJIsl OTPEICIICHHS TeHOTHUIIa OCOOH.

CuernieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHna mo clerjieHHOMY HacJIeJOBaHUIO T€HOB.
Hapymenue cuensienus reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPHUS HACTIEACTBEHHOCTH. | eHEeTHYEeCKue KapThl.

I'enernka moma. XpoMOCOMHOE oOmpefelieHue TMmoja. AyTOCOMBbl U TOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

N3MeHunBOCTh. Buabl WM3MEHUMBOCTH: HEHACJEICTBEHHAas M HacleACTBEHHas. Poib cpenpl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKa MOIU(DUKAIMOHHOW M3MEHYMBOCTU. BapHuanroHHBIH
psn U BapualmoHHasi kpuBas. Hopma peaxiuu npusHaka. KonrdecTBeHHbIC M KaU€CTBEHHBIC TPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITIOHHON U3MEHUNBOCTH.

HacneacTBennas, wiM reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOWHaTHBHAs W3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TPOIlECC — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Krnaccudukanus Myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYNHBI MyTaluii. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSI0B B HaclIeACTBeHHOU n3MenunBoctu H. V. Bapunona.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/IbI TEHETUKU YEJIOBEKA: T€HEaT0TUUECKUA,
OJIU3HEIOBBIM, [UTOTCHETHYECKUH, OMOXUMHUYECKUN, MOJIKYJIsIpHO-TeHeTHUeckuil. CoBpeMeHHOE
ONpPEACIICHUE TEHOTUIIA: MOJHONEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIE C ITOMOLIBIO
[111P-anamu3a. HacnencrBeHHble 3a00JeBaHUS YelIOBEKa: TeHHBIC OOJie3HU, OOJIE3HH C HACIIECICTBEHHOU
MPEIPacIoI0KEHHOCTRI0, XPOMOCOMHBIE Oosie3Hr. CoMaTHYecKue U TeHepaTUBHbIE MyTallui. CTBOJIIOBBIC
KIeTkd. [IpuHIMOBl 370pOBOTO 00pas3a KU3HU, TUATHOCTUKU, MPOQPHIAKTUKH U JICYCHHUS TeHETUYECKUX



Oone3Hell.  MeIMKO-TEHETHYECKOEe  KOHCYJIbTUPOBAaHHME. 3HAUEHHWE  MEIUIMHCKOW  TEHETHKH B
NPEJOTBPALCHUN U JICYEHUN FTeHETHYECKUX 3a00JIeBaHUI YETI0BEKA.

JdemMoHcTpanum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorcknii, H.
. BaBunos.

Tabmuuel n cxemsl: «MOHOTMOPUIHOE CKPELIMBAHME M €r0 IIMTOI€HETHYECKash OCHOBa», «3aKOH
pacIIeTICHHUs ¥ €r0 IIUTOTeHETHYECKasi OCHOBAY, «3aKOH YHUCTOTHI raMeT», «{urudpuaiHoe ckpemmBaHuey,
«{uTonoruueckue OCHOBBI JUTMOPUAHOTO CKpeuuBaHuA», «Meio3», «B3aumopaelcTBue alieabHbIX
reHoB», «['eHeTnuecknue KapThl pacTeHUl, )KMBOTHBIX U 4elloBeKay», «I'€HeTHka 1mojua», «3aKOHOMEPHOCTH
HACJIEJOBaHMsI, CLEIUICHHOIO ¢ IOJOM», «KapHOTHIIBI YeaoBeKa W JKUBOTHBIX», «BHIBI M3MEHUMBOCTH,
«MoudukanonHas HM3MEHYHBOCTHY, «HacienoBanue pesyc-hakropa», «['eHeTHKa Tpymm KpOBHY,
«MyTanMoOHHast U3BMEHYUBOCTDY.

ObopynoBanue: MO/I€IU-aNIIINKAL U1 «MoHnorubpuanoe CKpEILMBAHUEY, «Henonnoe
JOMUHHpOBaHUe», «lurudpuaHoe ckpemuBanuey, «llepekpéct Xxpomocom», MUKPOCKOI M MUKpOIpenapaT
«lpo3oduna» (Hopma, MyTaruu GOpMbI KPBUTBEEB B OKPACKHU Tela), TepOapuii «I'opoX moceBHOI».

JlaGopaTopHble U MIpaKkTH4YecKne padoThbi:

Jlabopatopunas pabota Ne 5. «U3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO W JIUTHOPHUIHOTO
CKpeLIMBaHUs y Ap030(UiIbl HA TOTOBBIX MUKpOMIpenapaTax.

JlaboparopHass pabora Ne 6. «M3yueHue MoOIU(MUKANMMOHHOW W3MEHYHBOCTH, TIOCTPOCHUE
BapHAaLMOHHOTO PsJla U BAPUALMOHHON KPUBOW».

JIaGoparopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.

IIpakTruyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa M Ipolecc. 3apoXKIeHUe celeKuuu 1 nfomectukanus. Yuenue H. M. Basunosa o
[EHTpaxX MPOMCXOXKACHUS U MHOT000pas3wsi KyJIbTypHBIX pacTeHHi. LIeHTpbl mpoucXoxkIeHus] JOMAIIHUX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIUU. MaccoBblii 1 MHIUBUIAYAIbHBIA OTOOPHI B CEIEKLUU PACTEHUN U
KHUBOTHBIX. OlLlEHKa OJKCTepbepa. bBINM3KOPOACTBEHHOE CKpellMBaHUE — HMHOpUIMHr. Yucras JIMHUA.
CkpemmBanue 4YHCTBIX JuHUH. [ereposuc, winm rubpumHas cuia. HepoacTBeHHOE CKpelIMBaHHE —
ayropuaunr. OtnanéHHas rubpuamzanus M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJyYeHHE
MOJIMTLION0B. JloCTHKEHUSI CeTeKIIMU pacTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorusa kak orpacib IpOU3BOJCTBA. [ eHHAs MHXKEHEpHsl. DTalbl CO3JaHUs PeKOMOMHAHTHON
JAHK wu TtpaHcrennsix opranu3moB. KiietouHas wnxkeHepus. KieTtounsle KynbTypbl. MHKPOKIOHAJIBHOE
pa3MHOKeHHE pacTeHui. KioHMpOBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okosorudeckue u atuueckue nmpoodsnemsl. 'MO — reneTnyecku MOIU(GUIUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuuel n cxemsl: kapTa «LleHTpbl MPOUCXOXKIEHUSI U MHOr000pasusi KyJIbTYPHBIX PacTCHUN»,
«[lopoasl nOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtaanéHHas THOpUAN3ALULY,
«Pabotel akamemuka M. ®. HBanoBay, «llomumnonnus», «OO0BbEKTH OHOTEXHOJOTHM», «KieTouHble
KYJIbTYpPbI Y KIIOHUpOBaHUEy», «KOHCTpyHpoBaHHEe U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IUIOJOB U KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COPTOB PACTEHMI,
repOapuii «CelbCKOX035HCTBEHHBIE PACTEHUS Y.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METObI U TOCTHKEHUS CEJIEKIIMA PACTEeHUH U )KUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHLMIO, MJIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBIH YJYacTOK, B TEIUNIMYHOE XO3sMCTBO, JabopaTopuio
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.
[IpeanochlIkKi BO3HUKHOBEHHUS! SBOJIOLMOHHON TEOpUHU. DBOJIIOIMOHHAS Teopus M €€ MeCcTO B
Ouonorun. BiusiHue 3BOTIONMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.



CBuzerenbctBa sBostonuu. IlaneoHTonormueckue: IMOCIENOBATEIbLHOCT IOSIBICHHUS BHJOB B
NAJICOHTOJIOTMYECKOI JieTonucH, nepexoaubie GopMmsel. bruoreorpaduueckue: cXxoAacTBO U paziauuue (ayH
(b10p MaTEepUKOB U OCTPOBOB.

OMOPHOJIOrMUECKUE: CXOACTBA U PA3JINYMs SMOPHOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CPaBHUTEIILHO-
aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOIMYHbIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OIMUYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomonuonHas teopus Y. Jlapsuna. [Ipeanoceuikyu BOSHUKHOBEHHS JapBUHM3Ma. [[BHKyIiue CHUIIBI
3BOJIIOLIMU  BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE IPU OTPAaHUUYEHHOCTH PECYPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHbIN 0TOOD).

Cunrernueckas Teopus Bosonuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [lomynsanus kak eIMHULA BUAA U 3BOJIOLNH.

JBwxynme cuwibl  ((GakTopbl) 3BOJIONMM BHUAOB B Tpupoae. MyTalMOHHBIM Mpolecc u
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysiiroHHbIe BOJIHBL U peid reHoB. M3omsuus 1 Murpamus.

EcrecTBeHHBII 0TOOp — HANpaBISIOMUI (akTop IBOTOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT »HBOJIOLMM. [Ipumepsl mnpucnocoOieHuilt y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIUH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHoBHbIE (opMBI BUJ00Opa30BaHus: reorpapuueckoe,
JKOJIOTUYECKOE.

MaxposBosrornyst. PopMbl IBOIIOLMM: PUiIeTUYEeCKasl, TUBEPreHTHAs, KOHBEPTeHTHAs, NapajliesIbHasl.
HeoOpatuMocTh 3BOIIONUY.

IIpoucxoxaeHue OT HecneUaJIW3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanu3anus.
AnanTtuBHas paguanus.

JdemoHcTpanum:

[oprpersr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Miomnep, A. H. CeBepiios.

Tabmuipr u cxembl: «Pa3BuUTHE OpraHMYECKOro Mupa Ha 3emie», «3apOofbllIM I103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel 0O0pbObl 3a cyiecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHorooOpasue copToB pacteHuit», «MHoroodpasue nopoj KUBOTHBIXY», «[lomymsauuny, «MyTanroHHas
U3MEHYMBOCTB», «Apomopdosbl», «Manoamantaumm», «OOmas nereHepauus», «/IBuwkymue CHIIBI
sBomonuny, «Kapra-cxema wMapmpyra nyremectBus Y. Jlapsuna», «bopnba 3a cyliecTBOBaHHUEY,
«ITpucnocobnenHocts  opraHu3moB»,  «l'eorpadguueckoe  BHUIOOOpa3oBaHUE»,  «IKOJOTHYECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PAa3IMYHBIMU THIIAMH OKpack, HAbOp IUIONOB U CEMsH,
kosutekuust «IIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUH Y JKUBOTHBIX», MoJenb «OCHOBHBIE HAaIpaBICHUS
HBOJIIOLIUMY, 00BEMHAA MoJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaguueckas kapra mupa, KojuleKius «®DopMbl COXpaHHOCTH HCKOMAEMbIX JKHBOTHBIX H
pacTteHuii», mozaens amuinkanus «llepekpéct xpomocom», BiaXxHbIE Ipenaparsl «Pa3BuTHe HaCEKOMOIO»,
«Pa3zBuTHe nATYymKN», MUKporpenapat «pozoduiay (Hopma, myTranuu GopMbl KPBUTHEB U OKPACKHU TeNa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHIOY.

JlaGopatopHas pabora Ne 2. «OmnucaHue NPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe MpeCTaBICHUS O 3apOKICHUU KU3HU. HayuHble rumore3sl BOSHUKHOBEHHS KU3HU Ha
3emsie: abMOTreHe3 U MaHCTIePMUsL. XUMHUYECKas BOIIONH. AOUOTeHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAIIbHOE TMOATBEPXKACHUE XUMUYECKO »sBomonuu. HaudanbHble 3Tarbl
Oouosiornyeckoit sBomonuu. I['mmoreza PHK-mmpa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie KileTKH U UX 3BOJIONUA. POPpMUPOBAHNE OCHOBHBIX TPYII KUBBIX
OpPraHHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuoaaMm. Karapxeit. Apxeickas W MpOTEpO30ICKasi dPHI.
[laneosoiickass dspa u €€ TMEpHOJbl: KEMOPUNCKHIA, OPIOBUKCKHHA, CHITypUICKUN, JIEBOHCKHA,
KaMEHHOYTOJIHBIN, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ epuobl: TPHACOBBIN, FOPCKHI, METOBOM.



KaiiHo30iickas 3pa u €€ nepuo/pl: ajaeoreHOBbIi, HEOT€HOBBINM, aHTPOIIOTEHOBBII.

XapakTepucTrKa KJIMMarta U reoJIOTM4eCKuX npoueccoB. OCHOBHBIE ATAMbl 3BOJIIOLIMN PACTUTEIBHOIO
U JKUBOTHOTO Mupa. ApoMop(o3bl y pacTeHH M >KUBOTHBIX. [losiBlIeHHE, paciBET W BBIMUPAHUE TPYII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.

OBoronuUs 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuUTHe NpeAcTaBIe€HUN O INPOUCXOKICHUU
yesoBeka. Meroapl H3ydeHHsl aHTpomnoreHe3a. CXOACTBa MW pa3iM4YMs YEIOBEKa U KMUBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YEIOBEKa.

HBmwxymme cunbl ((pakTopsl) aHTponoreHe3a. HaciencTBeHHass M3MEHUYMBOCTb M €CTECTBEHHBIM
or6op. OO1ecTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHHA TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaauM M BETBU 3BOJIOLMHM YEJIOBEKAa: aBCTpallonuTek, Yemoek ymenbid, Yenosek
npsAaMoxo i, Yenosek Heanaepranbckuil, Yemnosek pasyMHblid. Haxoqku HCKOIMAaeMBbIX OCTaTKOB, BpEeMs
CYLIECTBOBAaHMUSI, 00JIaCTh pacCpOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

UYenoseueckne pacbl. OCHOBHBIE OOJIbIIME pachl: €BpONEOMJIHAs  (€Bpasuiickas), HErpo-
aBcTpajouHas (3KBaTopuaibHas), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKas). YepThl mpuUcrocoOIeHHOCTH
IIPEACTABUTENIEN YEJIIOBEUECKUX PAC K YCIOBUSM CYIIECTBOBaHMS. EQuMHCTBO yenoBeueckux pac. Kputuka
pacusma.

JdemoHcTpaumnu:

[optpetsr: @. Penn, JI. Ilactrep, A. . Onapusn, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuupl u cxembl: «Bo3HukHoBeHHe COJIHEUHOHN cucTteMbl», «Pa3BUTHE OPraHUYECKOro MHpay,
«PactutenbHas knerka», «KuBoTHas kieTka», «lIpokapuornueckas kierka», «CoBpeMEHHas CHUCTEMa
OpPraHMYEecKOro Mupa», «CpaBHEHHE aHAaTOMUYECKUX YEPT CTPOEHHUS 4YEJIOBEKa M UEJIOBEKOOOpa3HbBIX
o0e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAaXOJOK TMPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpeMEHHBIE 0N, «HeI0BeUecKre pach».

Ob6opynoBanue: Mynsoku «lIpoucxoxkaenune denoBeka» (OIOCThI aBCTPAJONUTEKa, MUTEKAHTPOIIA,
HeaH/epTajlblla, KPOMaHbOHIIA), CJIENKH WIK U300paK€HUs KaMEHHbIX OpYIul MEepBOOBITHOIO YEJIOBEKa
(xamMHU-uOMMEphl, pyouna, ckpebia), reoXpoHoyoruyeckas Tabiuia, Kowiekuus «DopMbl COXpaHHOCTU
HCKOINAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «l/3ydeHue WUCKOMAEMbIX OCTAaTKOB PACTEHHH M J>KHUBOTHBIX B
KOJUIEKLIASAX».

OKcKypcusi  «OBOJIOLMA OpPraHUYecKoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIM WIIH
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

OKojorusi Kak HayKa. 3aJadyd M pPasAeibl DKOJOTMH. METOAbl SKOJIOTMYECKHX HCCIEeI0BaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHNs OPraHU3MOB: BOJHAs, HA3€MHO-BO3ylIIHAS, IOYBEHHAs, BHYTPUOPraHU3MEHHasl.

Oxonoruueckue ¢daktopel. Kimaccudukamus 3xonorudeckux GakTopoB: aOMOTHYECKUE, OMOTHYECKHE
U aHTponoreHHsle. J[eficTBIe HKOIOrH4ecKuX (pakTOpoB Ha OPraHU3MBI.

AOuoTtndeckue (GakToOpbl: CBET, TeMmImeparypa, BiIaxHOCTb. PotonepuoausMm. IIpucnocobnenus
OpPraHu3MOB K JIeHCTBHIO aONOTHYECKHX (aKTOPOB. brojornueckue puTMsl.

buotnueckue Qaxroppl. Buasl OHOTHYECKMX B3aMMOJCUCTBUI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumbuo3 u ero ¢opmbl. IlapasuTusm, Koomepauus, MyTyajdu3M, KOMMEHCATu3M (KBapTHPaHCTBO,
HaxJeOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAYeHHE OMOTHYECKUX  B3aWMOJICHCTBUNA IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH Monyasinud. OCHOBHBIE IOKa3aTenu IOMYJISIUU: YHUCIEHHOCTD,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUrpanus. J[MHaMuKa 4MCIEHHOCTU MONYJISALUUU U €€
perynsanus.

JdemoHcTpanum:

[optpetsr: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabmuuer u cxembl: kapta «[Ipupomubie 30HBI 3eminu», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Doronepuoansm», «llomymsauuny», «3aKOHOMEPHOCTH pPOCTAa YHUCIECHHOCTH MONYISIIMA HHQY30pHH-
Typenbkny, «[luiespie nenmy.



JlabopaTopHble H IpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 3. «Mopdomornueckue OCOOCHHOCTH pAacTEHHWW W3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuyeckas padora Ne 2. «[Toncuér mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. Coo01mecTBa M DK0JIOrHYecKre CHCTEMBI.

Coo0rmiecTBo opraHu3mMoB — OwuorieHo3. CTpYKTypbl OHMOILIEHO3a: BHUJAOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsizu B OHOIIEHO3E.

DKojoruveckre cuctembl  (9kocuctembl). [lomsitme 00 3KocucteMe U OHOTEOIEeHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TMPOAYIEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopor
BEIIECTB M NMOTOK SHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIeBbIe) ypOBHH SKOCUCTEMBI. [InIeBbIe nenu u
cetr. OCHOBHBIE [TOKA3aTeIN YKOCUCTEMBI: Oromacca, MPOayKIHsI. DKOJIOrHUYeCKUEe MUPaMUIbl: TPOAYKIIUH,
YHCICHHOCTH, OnoMacchl. CBOWMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIHS, pa3BuThe. CyKIECCHS.

[Ipupoanbie 3K0OCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOWHOTO WM HTUPOKOJIMCTBEHHOTO
jeca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEeMBL.  YpOoskocucteMbl.  buonmorumyeckoe
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopasnooOpazue kak (akrop ycToiuumBocTH 3kocucTteM. CoxpaHeHHE OHOIOTUYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocthepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. JKupoe
BemiectBO M ero ¢yHkuu. OcobeHHOCTH Owochepsl Kak TII00aTbHOW JKOCHCTEMBI. JIMHAMHUYECKOe
paBHOBecHe U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopoThl BemecTB U OMOTCOXMMHYECKHE IHUKIBI JIEMEHTOB (yriiepona, a3oTa). 30HAIbLHOCTH
6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBedectBO B Omocdepe 3emiu. AHTPOIOTEHHbIE U3MeHeHUss B Ouochepe. ['mobanbpHBIC
AKOJIOTHYECKHE TTPOOIIEMBI.

CocyuiectBoBaHHE TpUpoJbl U uenoBeyecTBa. CoxpaHeHue Ouopa3sHooOpa3us Kak OCHOBa
ycroitunBoctu  Ouoceprl. OcHOBa palMOHATBHOIO YHpPABIEHUS MPUPOAHBIMU pecypcaMu M UX
UCnoib30BaHue. JloCTIKeHMsI OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u  cxemsl: «[lumessle nenu», «buoneHo3: coctaB U  crpykrypay», «lIpupogHsie
coobmiectBay, «llemn murTanus», «Ikojoruueckas mnupamuga», «buocdepa m yenoBek», «IKocucTeMa
LIMPOKOJINCTBEHHOIO JIeca», «IJKOCHCTEMA XBOMHOro Jjeca», «buoumeHo3 BoxoéMa», «ATpPOLEHO3»,
«IIpuMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA NIPUPOAY», «BakHele NCTOYHUKHN 3arpsi3HEHMS BO3AyXa
U TPYHTOBBIX BOA», «llouBa — BakHe#Imas cocrapmstomas Ouocdeprr», «DakTOpsl Aerpagalluu MOYBY,
«[TapHukoBbiii 3 dexT», «DPakTopbl pagUOaKTHUBHOIO 3arpsi3HeHust oOuocdeps», «OOWmas CTpyKTypa
ouocdepr», «PacrnpocTpaHeHue ku3HU B Ouocdepe», «O30HOBBIH 3kpaH Ouocheps», «Kpyroopor
yraepoaa B Ouocdeper, «KpyroBopor azoTa B IpupoAe».

OO6opynoBanue: Mojenp-ammivkanus «TunuuHbele OHOLEHO3B», Trepbapuit  «PacTuTenbHbIE
cooOuiecTBay, Koiekuuu «buoneHos», «Bpemutenn BaXHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
rep0apuy U KOJUJICKIIUU PACTEHHH M KUBOTHBIX, MPUHAJIEKAIIUE K Pa3HBIM HKOJOTMUYECKUM TpYIIaM
onHoro Buna, Kpacnas xuura Poccuiickoit ®denepanuu, n300pakeHUs OXpaHsSEMbIX BHAOB pacTEHUN U
KUBOTHBIX.



IUDIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA INTPOTPAMMSBI 110 BMOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBiIHMBalOTCS TpeOOBaHUS K pe3ybTaTaM OCBOSHHUS OOYYarOIIMMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUsSI Npeamera «buosiorus» BBIIEICHBI CIETYIOIINE
COCTaBJISIIONINE: OCO3HaHHE OO0YYaIOIIMMUCS POCCHUICKON TIpa)KAaHCKOW HACHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOIPEICICHUIO, HAJMYUe MOTHUBAIIMH K OOYYCHHIO OWOJIOTHH,
L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HA OCHOBE KIIIOYEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPAAUIUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaIONIUXCS
PYKOBOJICTBOBAThCSI B CBOEH JI€ATEIIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IIPUCYIIUMU CUCTEME
Omoorn4eckoro oOpa3oBaHMsl, HAJTMYHUE DKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTHh LIETH H
CTPOUTD KU3HEHHBIEC IJIAHBL.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS Tpeamera «BHOoJorus» JOCTUTAOTCS B €AWHCTBE y4COHOU H
BOCIIUTATEIbHON NIE€ATEIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH,
HMCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, IPUHITHIMUA B OOIIIECTBE MPAaBHJIAMU M HOPMaAMHU
MOBE/ICHUS U CIIOCOOCTBYIOT IMpolleccaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, PA3BUTHA
BHYTPEHHEH MO3HUIMU JTUYHOCTU, MATPUOTU3MA, YBAXKECHHS K 3aKOHY W IMPABOIOPSIKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJIEHHIO, B3aMMHOTO YBa)KEHUS, OCpEKHOTO0 OTHOIIEHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpOAE U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamMeTra «bruonorusy» A0MKHBI OTpakaTb TOTOBHOCTD
U CcrocoOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEW IMO3UIMEH JHMYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpPHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHX YyOEXKJECHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIEeCTBa, pacHIMpEeHUE IKUZHEHHOTO OIbITa U OIbITa
JEeSATEIbHOCTH B IPOLIECCE peau3allid OCHOBHBIX HANpPaBJICHUM BOCIUTATEIbHON JEATEIbHOCTH, B TOM
YHUCJI€ B YACTHU:

1) rpaKIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU O00YUaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOTO 4JieHA
pOcCUCKOro o0IIIecTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AESITETbHOCTU MPHU CO3JAaHUH YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMpPENENSITh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHIO K SBICHUSM COBPEMEHHOMN JKU3HH
H OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOUX JCHCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIOACH C
Pa3HBIMU YOKIEHUSIMH, KyJbTYPHBIMUA IEHHOCTSMU U COITMATBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHUS! YIEOHBIX, TO3HABATENBHBIX U
MCCTIEI0OBATENIbCKUX 3a/1a4, YBOKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIIMTOHEHTOB MIPH 00CYKICHUH CTIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS,

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEATEITHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAXKTAHCKON WIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU mepen PoauHoM, ropnoctu 3a CBOM Kkpai, cBor PonnHy, CBOHM SI3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACJIEAMIO U MAMITHUKAM MPUPOJbI, JOCTUKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBAaTh BKJIQJ POCCHMCKHX YUYEHBIX B CTAaHOBICHHE UM pPa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HAueHUs OMOJOTMHM B MO3HAHMM 3aKOHOB MPHUPOJbI, B KU3HU 4YeJIOBEKa U COBPEMEHHOTO
o01ecTBa;

uaeitHas yOeKIE€HHOCTh, TOTOBHOCTh K CIYXKEHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M IPUHAMATh OCO3HAHHBIC pEIICHHs, OPHUEHTUPYICh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOT'O IIPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULMAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOUYAs SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA,
CrHopTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE NPOSABISTH KayecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usuveckoro BOCHUTAHHMS, (POPMHPOBAHUSA KYJIbTYPbl 310POBbSi M 3MOLMOHAJIBHOIO
Os1aromosty4ms:

MMOHUMAaHKE U peau3alus 30pOBOro U 6e30MacHoro o0pasa KU3HH (3I0pOBOE MUTAHUE, COOIIOICHUE
THTUEHUYECKUX MPAaBUJI M HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHATHI M OTIBIXA, peryisipHas (u3uyeckas
aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAaHKWE LIEHHOCTH MpPaBWJI HMHIUBUIYaTbHOTO M KOJUIEKTHBHOTO O€30MAacHOTO IOBEACHUS B
CUTYaLUsX, YTPOXKAIOLUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHs alKOroJisd, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTUBHOM JE€ATEIBbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHATH TAKYIO AESITEIbHOCTD;

UHTEpEC K pa3IMyHbIM cepam MpodhecCHOHATBHON AeSITeNbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BbIOOD Oynyieit npoeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KHU3HM;

7) 3K0OJI0TrMY€eCKOT0 BOCIIMTAHMS:

HKOJIOTHYECKHU I1esIecO00pa3HOe OTHOUIEHUE K MPUPOIe KaK UCTOYHMKY JKU3HU Ha 3eMiie, OCHOBE €€
CYILLIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOIMUYECKON KYJIbTYpbl: IPUOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYNKOB U
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUN I OKPYKAIOIIEeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh IMPHOOpETaeMble NpU HM3YyYEHUM OHMOJIOTMM 3HAaHUS WU YMEHHUS IIpU
peleHnH npoodIieM, CBI3aHHBIX C PAIIMOHAIBHBIM ITPUPOIONOIb30BaHUEM (COOIIOIEHUE TPABUIT TIOBEICHUS
B MNPHUPOJE, HANPABICHHBIX Ha COXPAaHEHUE DPABHOBECUS B JKOCUCTEMAX, OXpaHy BHJOB, 3KOCHCTEM,
ouochepsl);

AKTUBHOE HENpPUATUE JEWCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOIIEH NPUPOIHOU Cpelle, YMEHHE
MPOTHO3UPOBATh HEOJNArONPUATHBIE HKOJOTHMUYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUH U
MpeoTBPALIATh UX;

HaJIMUUE PA3BUTOTO JKOJOTMYECKOIO MBIIIJIEHHS, dKOJIOTUYECKONH KYJIbTYpbI, OIBITa IEATEIBHOCTH
HKOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B [TO3HABATEIbHON, KOMMYHUKATUBHON
U COLUMAJIBbHOM IpPaKTUKE, TOTOBHOCTH K YYacTHIO B IIPAKTHUECKOH JEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OO0IIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MNOJIMKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYphl KaK CpPEACTBA B3aUMOJEHCTBUS MEXKAY
JIIOJIbMH U TTIO3HAHUS MUDA;

MOHUMaHKEe cel(PUKU OUOJIOTUN KaK HAyKH, OCO3HaHMs e€ poiiu B (POPMHUPOBAHUH PAIMOHAIBHOTO
HAYYHOTO MBIIIJICHNS, CO3JIaHHH LEJIOCTHOTO IpPEJCTaBICHUs 00 OKpy)KalolleM MHUpE KaK O €IWHCTBE



OpUPOJBI, 4YeJIOBEeKa W OOIIecTBA, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH MW pELIeHHU MHpodiem
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTU OHMOJOTMM JUIsI COBPEMEHHOW LMBMIIM3ALMU: OOECIEYeHHUS HOBOTO
YPOBHSI Pa3BUTUSl MEAULIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CLIOCOOHBIX pEIIaTh PECYpCHbIE
npoOJeMbl Pa3BUTHS YEIOBEUECTBA, IMOMCKA MYyTEH BBIXOJA U3 TNIOOATBHBIX JKOJIOTHYECKUX MpPOOIeM H
obecrieyeHus nepexojia K yCTOMYMBOMY pa3BUTHIO, PALlMOHAIILHOMY MCIIOJIb30BAaHHUIO IIPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aUHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMUN B LEJIAX MOBBIIEHUS OOLIEH KyIbTYypHl,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAILHON TPAMOTHOCTH O0YyJaroIuXcs,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJAOB II03HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJb30BaTh IOJydaeMble 3HAHMSA JUIsl aHajau3a M OOBSCHEHUS SBICHUH OKpYKAIOIIEro Mupa H
MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHE JeTaTh 000CHOBAaHHBIEC 3aKIIOUCHHSI HA OCHOBE HAyYHBIX (DaKTOB
Y UMEIOUIMXCS JAHHBIX C LEJIBIO ITOIY4YEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OHMOJIOTWYECKHE 3HAHHS Uil pPEUIeHus mpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOM JI€ATENbHOCTH, TOTOBHOCTb OCYILECTBJISATH IHPOEKTHYIO H
HCCIJIEIOBATENBCKYIO ACSITEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHMIO M CamMO00pa30BaHHUIO, K AKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOIHH B COOTBETCTBHUHU € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS y4eOHOro mnpeamera «buonorusy BKIIOYAIOT: 3HAUYKMMBIE
it GopMUpOBaHHMS ~ MHPOBO33pEHHS]  OOYYAIOIIMXCA  MEXKIUCIHUIUTMHAPHBIE  (MEXIpEAMETHBIC)
OOIIeHAYYHbIE TOHSATHUS, OTPAXAIOIIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHU(PUKY METOJI0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, DHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4yHBI (haKT, TPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeq0oBaHHe, HaOIoJaeHUE,
U3MEpEeHUe, OKCIEPUMEHT U JPYIrHX), YHUBEpCaJbHble ydeOHble JEHCTBUS  ([1O3HABaTENbHbIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), obecrneunBatone GopmupoBaHue (yHKIIMOHATHLHOW TPAMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMM OOy4aroluxcs, CHOCOOHOCTh OOydaroluXcsi HCHOIb30BaTh OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W  YHUBEpCalbHbIE Yy4eOHblEe JIEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MertamnpeaMeTHble pe3ysibTaTbl OCBOSHMsI MPOTPaMMbl CpEIHEro oO0IIero oOpa3oBaHUS JOJDKHBI
OTpaXkaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH J1eHCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MpPH OCBOCHHM 3HAHUM MpUEMBI JIOTUYECKOTO MBIIJICHUS (aHanu3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukaiuu, 0000IIEeHUs), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATHN (BBIACIATH UX
XapaKkTepHBIC MPU3HAKHU, YCTAHABIIUBATH CBSI3H C IPYTUMU MTOHSATHSIMH );

OMpeNeNATh LeNu JeATEeIbHOCTH, 3aJaBas HapaMmeTpbl U KPUTEPUU HMX JOCTHKEHHUS, COOTHOCUTH
Pe3yNbTaThl JEATENHOCTH C TOCTABIEHHBIMU LEJISIMH;

WCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS IS 00bsICHEHHsI (PAKTOB U SIBICHUH KUBOW MPUPO/IBL;

CTPOUTH JIOTUYECKHUE paCCyXIeHUs (MHIyKTUBHBIC, JEIyKTUBHBIC, IO aHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOYCHHUS,

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA AJIsl IPEICTAaBICHUSI CYILIECTBEHHBIX CBSI3€H M OTHOILLIEHUI B
M3Yy4aeMbIX OMOJIOTHMUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUN PA3HOTO PO, BBIIBICHHBIX B Pa3NUYHBIX
WH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3zpabaTeiBaTh TJIAaH pEHIEHUS MTPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIHLHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB LIETSM, OIICHUBATH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJIUHHUPOBAThH U BBIMOIHITH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;



pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
2) 6a30BbIe HCCIEN0BATEIbCKHIE el CTBHA:

BIIQJICTh HABBIKAMH Y4EOHO-HCCIEN0BATEIHCKOW M IPOSKTHOM NEATEeIbHOCTH, HABBIKAMH Pa3pelIeHUs
po06JsieM, CIIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOHUCKY METOJOB PEIICHUs MPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHBIX METO/IOB [TO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJbI ACSITEILHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIUH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallMsX, B TOM YHCJIEC TPU CO3JAaHUHM Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJCTh HAYYHONW TEPMHHOIOTHEH, KITFOYEBBIMU TTOHITHSIMH
U METOJIaMH;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/laudl B 00pa30BaTEILHON JIEATEILHOCTH W JKU3HCHHBIX
CUTYaIUsIX;

BBISIBJIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UPOBATH 3a/1auy, BBIJBUraTh THUIIOTE3y €€
pellleHrs, HaXOAWThb apryMEHTHl IS JIOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yjbTaTbl, KPUTUYECKU OLIEHUBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh  IICJICHAMNPABIICHHBIA TOMUCK TMEpeHoca CpPeACTB M CIOCOOOB  JICUCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M IIPAKTUYECKYIO 00JIACTH KUZHEACSITCIILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIBUTATh HOBBIC WJICH, MpEIaraTb OPUTHHAIBHBIC MOAXOABI W PEIICHUS, CTaBUTh MPOOJIEMBI H
3aJ1a4u, JOMYCKAIOILIUE albTEePHATUBHBIE PEIICHHUS.

3) padora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HHPOpMAIMHU (TEKCTe ydyeOHOro mocoOus, Hay4HO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMHPOpPMAIMIO PA3IMYHBIX BUIAOB U (QOpPM MpEACTaBICHHS, KPUTHUYECKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3aMpoChl U MPUMEHSTh Pa3InYHbIE METOMBI MPHU MOUCKEe M 0TOOpe OMOIIOTUYECKOM
nH(popMaIuu, He0OXOAUMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOIOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIH30BAHUSI PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY TMpeACTaBICHUS OHONOrMUYEcKOi HH(pOpMAIIH
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

WCIOJIb30BaTh HAYYHBIM SI3BIK B KAueCTBE CpPEACTBa Mpu paboTe ¢ OMOIOTHYECKOW HH(OpMAIIHEH:
MPUMEHATh XUMHUYECKHE, (PU3NYECKHe M MaTeMaTUYeCKHe 3HAKW U CHUMBOJIBI, (POpMyIibl, abOpeBHaTypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U MPE0Opa30BhIBATh 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BIIQJIETh HABBIKAMHM pPACMO3HABaHHWS W 3alIUTHl HHGOpMAIK, WHPOPMAIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BCeX cepax >KW3HHM, aKTHBHO YYacTBOBATh B JMAJOre WIH
JTUCKYCCUU MO CYIIECTBY OOCYKAaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKJICHUS
OTHOCUTENIFHO BBIMOJHEHUS TPEIjaraéMoi 3a/adud, YYUTHIBAaTh HMHTEPECHl M COTJIACOBAHHOCTH TO3WIIUN
JOPYTUX YYaCTHUKOB JUAJIOra WIH IUCKYCCUN);

pacro3HaBaTh HEBepOalbHBIE CpPENCTBA OOIIEHHUS, IMOHWMATh 3HAYEHHWE COIMATBHBIX 3HAKOB,
MPEINOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIMil, YMETh CMATUaTh KOH(IUKTH M BECTH MEPETOBOPHL;

BIIAJIETh PA3IUYHBIMH CIOCOOAMU OOIIEHUST W B3aMMOJICHCTBHS, TMOHUMAaTh HaMEpPEHUS JAPYTHX
TOJeH, MPOSIBISITh YBAXKUTEIBHOE OTHOIIEHHE K COOECEeTHUKY M B KOPPEKTHOH ¢opme (hopMyIupoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:



MOHMMAaTh U UCIOJb30BaTh MPEHMYILECTBA KOMAHJAHOM W MHIMBUAYAJIBHOW PaOOTHI MpPU PELICHUN
OWoJIoTMUecKoi  TpoOseMbl, OOOCHOBBIBATH  HEOOXOAUMOCTh  TNMPUMEHEHHS  TPYNMNOBBIX  (GopM
B3aMMOJICHCTBHS MIPH PELICHUN y4eOHO! 3a1auu;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JAECHCTBHH C y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATh L€JIM COBMECTHON JeSATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATh AECUCTBUS IO €€
JTOCTIIKEHHUIO: COCTABJIATh IUIAH JIEHCTBUHN, paclpeesiaTh poiu ¢ Y46TOM MHEHUH Y4aCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJIAJa M KaKJIOrO YyJYacTHHKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULMHA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HaYMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PAa3JIMYHBIX CUTYaLMsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgByageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3anus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBICHUSI MPOOJIEM M UX PELICHUS B JKU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMPATh Ha OCHOBE OMOJIOrMYECKMX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOUX JCHUCTBUSIX
Y TMOCTYIKAaX [0 OTHOILEHHIO K )KUBOW PUPOJE, CBOEMY 30POBbIO U 3/J0POBbIO OKPY)KAIOLIHX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh IIO3HABATENIbHYIO JIE€ATEIbHOCTh, BBIABIATH NMPOOJIEMBI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3314l B 00pa30BaATEIbHON JEATEIBHOCTH U )KU3HEHHBIX CUTYalMSX;

CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH pEIIeHUs MpoOJieMbl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEAIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIUIUMU B pa3HbIX 00JacTIX 3HAHU,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIETSAM;

BJaJIeTh HABbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEpINAEMBIX JeHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIb30BaTh NMPUEMBI pediekcun Al OLEHKU
CHUTYalllH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB J1€ATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJI0BeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpaMmmbl COO no 6uoi0ruu Ha 6a30BOM ypOBHE BKIHOYAIOT
cnenupuyeckue s yueOHoro npeamera «bruonorus» HaydHbIe 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHM 1O
OCBOEHUIO, MHTEPHpPETAllMd U NPeoOpa3OBaHUIO 3HAHUM, BUIBI AESITEIBHOCTH IO IOJYyYEHHIO HOBOI'O
3HAaHUS U TMPUMEHEHUIO 3HAHWN B PA3IMYHBIX Y4YEOHBIX CHUTYallMsiX, a TAaKKE B PEATbHbIX >KU3HEHHBIX
CUTYyallUsX, CBsSI3aHHbIX ¢ Ouojorueid. B mporpamme npenMeTHble pe3ysbTaThl MPEACTABICHBI IO rojam
o0OyueHusl.

[IpenmetHble pe3yibTaThl OCBOEHHUS YydeOHoro mnpeamera «buonorus» 6 10 knacce NOIKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTMU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIQJIE POCCUHCKUMX U 3apyOCKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWONOTUH, (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs] )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPHIBATh COJACp)KaHUE OMOJOTMUECKUX TEPMUHOB U MOHATHI: JKU3HB, KJIETKA, OPTaHU3M,
MeTabosm3M (OOMEH BEIIECTB W IIPEBpAIllCHHE SHEPruH), TOMEOocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIMsl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHUE (PEMPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTD,
POCT U pa3BUTHE;

yMEHHUE H3Jaratb OMOJOrMYEeCKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IIEHTpaIbHAs
JoTMa MOJICKYJIsipHOM Owmosorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (o
LIEHTPax MHOrooOpa3usi U IPOUCX0XKIEHUS KyabTypHbIX pacteHuil H. Y. BaBuiosa), onpenensTs rpaHuLibl
UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yYMEHHUE BIIAZIETh METOAAMU HAYYHOTO IO3HAaHUS B OWMOJOTHH: HAOJIOJCHHE U OIUCAHUE >KHUBBIX
CHCTEM, MPOIIECCOB U SBJICHUH, OpraHU3anus U NpoBeJeHHEe OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIABIKEHUE
THIIOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXOY HCCIEIyeMbIMA BEIUYMHAMH, OOBSCHEHHE IOIYYEHHBIX
pE3yNbTaTOB, HUCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHl M 3aKOHOB, yMEHHE [IelaTh BBIBOJBI Ha
OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE TMPU3HAKH BHUPYCOB, KIETOK MPOKAPHOT U  IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH WPOIIECCOB: OOMEHa BEIIECTB W
MIPEeBpAIICHHs SHEPTUU B KIIETKE, (POTOCHHTE3a, TNIACTUYECKOT0 U SHEPTeTUYeCKOoro 0OMeHa, XeMOCHHTE3a,
MHUTO33a, ME€H03a, OTIOIOTBOPEHUS, Pa3MHOKECHHUS, HHINBUIYaJIbHOTO Pa3BUTHS OpTaHM3Ma (OHTOTeHE3);

YMEHHE MIPUMEHSITh IMOJYYeHHbIE 3HAHUS 7151 OObSICHEHUS OMOJIOTUYECKUX MIPOIECCOB U SBICHUH, IS
MPUHATUS MPAKTUYECKUX PEUICHUH B TIOBCEAHEBHOM JKM3HU C LEIbI0 oOecrieyeHns 0e30IacHOCTH CBOETO
3JI0pPOBbSL U 3/I0POBbS OKPY)KAIOIIUX JFOJeH, COOMIOCHHSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPYXKaIOIIeH
INPUPOJHON cpenie, TOHUMaHuEe HEOOXOTMMOCTH WCIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OHMOJNIOTHU H
OMOTEXHOJIOTHI JIsl pallOHAIBLHOTO MTPUPOIONIOIB30BAHUS;

YMEHHE pemaTh d3JIeMEHTapHbIe T'eHETHYECKHE 3aJadyd Ha MOHO- M JUTHOPUIHOE CKpEUIMBaHHE,
CIICTNIEHHOE HAaCJIeJOBaHHe, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUs s TpeICcKa3aHus
HaCJIIOBaHMsI TPU3HAKOB y OPTaHN3MOB;

yYMEHHE BBIMOJIHATH TA0OPAaTOpHBIE W TMpPaKTHUECKHWE padoThl, COOMIOAATh MpaBHia MpU paboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHE KPUTHUYECKH OLIEHHBATh M WHTEPIPETUPOBATH MH(OpPMAIMIO OMOJOTHYECKOTO COJEpKaHUS,
BKJTIOYAOIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CPEICTBa MAcCOBOW WH(OpMAINH,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MeIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE cO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias OHOIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHIHBIN amnmapar OMoJIOoTHY.

[IpenmeTHble pe3yibTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» e 11 knacce NONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PO OMOJOTMH B CHCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOpMUPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHSI, O
BKJIaJIE POCCUUCKHX U 3apyOeXHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa sl peIISHsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAECPKaHNE OMOTOTUYECKUX TEPMHUHOB U MOHATHI: BUJI, MOMYJISIIHS, TeHOPOH,
ABOJTIONNS, JBMDKYIIHE CUIBI ((PaKTOPBI) SBOJIOINH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHMeE,
JKOJIOTHYECKHE (DAKTOPBI, JKOCHCTEMa, WPOAYIEHThl, KOHCYMEHTBI, pEAYIEHThl, [N MUTAHHUS,
AKOJIOTUYECKas MUpaMuia, OrnoreoreHo3, onocdepa;

YMEHHE U3JIaraTh OHWOJOTHMYecKHe TeopuH (dBomtonuoHHas teopuss Y. JlapBuHA, CHHTETHYECKas
TEOpHsl SBOJIONMH), 3aKOHBI W 3aKOHOMEpHOCTH (3apoabimeBoro cxoactBa K. M. bopa, ugepemoBanus
TNIaBHBIX HampaBieHuil u myteit sBomonuu A. H. Ceseprosa, yuenust o 6uochepe B. . Bepuaackoro),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIAJeTh METOAAMH HAYYHOTO IMO3HAHUS B OMONOTWHU: HAOIIOJIECHUE M ONHMCAHHUE KUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHUM, OpraHu3aiys U MpoBeAeHUE OMOIOrMYECKOr0 SKCIIEPUMEHTA, BBIJBIKEHUE
TUIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX



pe3yabTaTOB, MCIIOJIB30BAaHHBIX HAy4YHBIX IOHSATHHA, TEOPHA M 3aKOHOB, yYMEHHE JelaTh BBIBOJBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKA CTPOEHUS OHOJOTMYECKHMX OOBEKTOB: BHJIOB,
HOMYJSALUM, NPOIYLEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OHOI€OL€HO30B M HKOCHCTEM, OCOOEHHOCTH
IPOLIECCOB: HacJIeICTBEHHON U3MEHYHMBOCTH, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB, AEHCTBUS SKOIOTMYECKUX (PAaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEILECTB
U TOTOKAa SHEPrHMM B SKOCHCTEMAax, AHTPOIOTIEHHBIX H3MEHEHHH B HKOCHCTEMax CBOEW MECTHOCTH,
KpYroBOpOTa BEIIECTB M OMOreOXMMHUYECKHX LIMKIIOB B Onocdepe;

yYMEHHUE NMPUMEHSATH MOTy4YeHHbIC 3HAHUS JUIs1 00bSICHEHHS OMOJIOTMYECKUX MPOILIECCOB U SIBICHUH, IS
INPUHATUS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM JKM3HHU € Lieibio o0ecrneyeHus 0e30lacHOCTH CBOEro
3JI0POBBSI U 3/I0POBBSI OKPYXKAIOLIUX JIOJEH, COOMI0EHUSI HOPM I'PaMOTHOTO IIOBEIEHHS B OKpYXKarolen
IPUPOJHOM cpejie, HOHUMaHUe HEOOXOIUMOCTH UCIOJIb30BaHUS JOCTH)KEHUI COBPEMEHHOM OHonoruu Jyis
PaMOHATBFHOTO PUPOIOIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a[aud, COCTaBJIAThH CXEMbI MEPEHOCa BELIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBINOIHATh JJAOOpaTOpPHbIE U INpakTHUecKue paboThl, cOOM0AaTh MpaBwia Mpu padote ¢
y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHUE KPUTHUYECKH OLIEHUBAThb U MHTEPHPETUPOBATh MH(DOPMAIUIO OMOJIOIMYECKOIO COAEpKaHUs,
BKJTIOYAOIYIO TICEBJAOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HMCTOYHHUKOB (CpEICTBA MAccoBOW WH(pOpMaIuy,
Hay4YHO-TIONYJISIpHbIE MaTepHalibl), pacCCMaTPUBATh IJ100aIbHbIE SKOJOTMUECKUE TPOOJIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE cO3[aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIeHHs, 0000m1as OHMOIOrMYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOIH30BATh MOHATHIHBIN anmapar OHOJIOTHu.
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