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IHHOACHUTEJBHAA 3AIINCKA

[Tpu pazpaboTke mporpamMMbl O OHOJIOTUH TEOPETUUECKYI0 OCHOBY Uil ONpPEENICHUS MOIXOA0B K
(GbopMHPOBaHUIO CONEpKaHUs ydeOHoro npeamera «bHOJIOTUS» COCTAaBUIIU: KOHIENTYaJbHbIE TOJOKEHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COACpXKaHUA, Pe3yIbTaTOB OOy4eHHS M TpeOOBaHUH K
YPOBHIO MOATOTOBKH BBIITYCKHHUKOB, IOJIOKEHHS 00 OOIIMX LeNsIX U MNPUHIUNAX, XapaKTepU3YIOLIUX
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. CoriacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEIECIIEHbl OCHOBHBIE
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu HaéT mpeAcTaBlIeHUE O EesIX, 00 00l cTpaTeruu 00y4eHUs, BOCITUTAHHUS
U pa3BuUTUS OOydaroluxcs cpeicTBaMu yueOHoro mnpeamera «buonorusy, ompeaenser o00s3aTesIbHOE
IIPEIMETHOE COJEpP)KAHUE, €ro CTPYKTYPY, pacHpelesieHue IO pasfelaM M TemaM, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh U3YUYCHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTHKH 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOIIUXCSI.

B nporpamme mo Ouonoruu TakKe YYMTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TMPEIMETHBIM pe3ynbTaTaMm oOydeHHs B (POPMHUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIBHON  JESATENbHOCTH/YUeOHBIX  JEHCTBUH  0Oydalomuxcsi 1O OCBOSHHUIO  COJAEp KaHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

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 (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTALMM JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, IMPEACTAaBIECHUN O 310pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyKarouleil mnpupogHoir cpene. Iloatomy Hapsagy ¢ HU3ydeHUEM
00IIEONOIOTUYECKUX TEOPUi, a TaKKe 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-TeHETHUECKOTO KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI DKOJOTHYECKH IEIeCO00pa3HOro MOBEICHHS B OKpYKAIOMIeW NPUPOAHON cpene, aHan3a
BIIUSIHUS XO3SICTBEHHON JIEATEIHHOCTH YEJIOBEKa Ha COCTOSIHME TMPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHnne BHUMaHUS K NPUKIAIHON HANpaBIE€HHOCTH y4deOHOro mnpeamera «buosorus» NpoIUKTOBAaHO
HEOO0XO/JUMOCTBIO O0€CIeYeHUs] YCIOBMH ISl pELIeHHs OJHOM W3 aKTYaJbHBIX 3a/ad IIKOJBHOTO
OMOJIOTUUECKOTO0 00pa3oBaHUsA, KOTOpas MpenojaracT (popMHUpPOBaHHWE Y OOYUYaIOIMIMXCS CIIOCOOHOCTH
alaliTUPOBATHCA K U3MEHEHUSIM TMHAMUYHO PA3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oo0iero oopa3oBaHMs 3aHUMaeT BaxHoe mecto. OHa obOecrieunBaeT
¢dopmupoBaHHe y OOydaroImuXcs IMpeICTaBIeHUM O HaydyHOM KapTWHE MHpa, paclupsieT U o6oOuaer
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX PU3HAKAX — YPOBHEBOW OPraHU3aLM U DBOJIIOLIUH, 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.

Bonbiioe 3HaueHne OHONOTUS MMEET TakXKe JUIsl PEeLICHHUs] BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3a/ad
cpeaHero oomiero obOpa3oBaHMs, colManu3auuu oOyuwaromuxcs. M3ydenue Ouonorum oOecrieynBaeT
ycnoBust Ui (POPMUPOBAHMSI MHTEIUICKTYATbHBIX, KOMMYHUKAITMOHHBIX M WH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET WHTETpaldy OWONOTHYECKMX 3HAHUHM C TNpEACTaBICHUSMHU U3
IpYyTUX y4yeOHBIX TPEIMETOB, B YaCTHOCTH, (DU3MKU, XUMHUM U reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npeJHasHauYeHUH ydeOHoro mnpenmera «buOMOTHsS» COCTaBUIM OCHOBY JUIS OIpPEENICHUS MOAXOJ0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO COAEPKAHUS, IPEJICTABICHHOTO B IIpOrpaMMe 10 OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH € MO3MIIMN
KYJIbTYPOCOOOPA3HOIO MOJAX0/1a, B COOTBETCTBHUHM C KOTOPHIM OOydYaromuecs TOJKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble I (OpPMHUPOBaHUS OOIIEH KyJIbTYPbI, ONpEACISAIONINE aJeKBaTHOE IOBEJCHHE
YeJIOBEKa B OKPYXKAIOMEeH MPHUPOIHOM cpesie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM JKU3HU M MPAKTUYECKOU
nestenbHOCTH. Oco00e MECTO B 3TOM cUCTeMe 3HAHUN 3aHUMAIOT AJIEMEHTBI COJICPKAaHUs, KOTOPBIE CITy>KaT
OCHOBOHM a1 (DOPMHUPOBAHUS MPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHE MHpa U
LIEHHOCTHBIX OpPUEHTAIMSIX JIUYHOCTH, CIOCOOCTBYIOIIMX T'YMaHU3alluu OMOJIOrMYECKOro 00pa3oBaHMsL.



CTpyKTypHpOBaHUE COZEpKaHusl ydyeOHOro MaTepuasia B IporpamMme Mo OHMOJOTHH OCYIIECTBIIEHO C
y4€TOM MPUOPUTETHOTO 3HAYECHUS] 3HAHUNW OO0 OTIMYUTENIbHBIX OCOOEHHOCTSIX >KMBOW MPUPOIBI, O €€
YPOBHEBOH OpraHu3allidl U HBOJIONUH. B COOTBETCTBMM € 3THM B CTPYKType Y4eOHOro mpenMera
«buosnorus» BelEICHBI CIEAYIOUINE ColepKaTenbHble TUHUU: «buonorus kak Hayka. MeToJpl HAy4HOTO
no3HaHus», «KieTka kak Onosmoruueckas cucremay, «Opranusm Kak Ouojoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLHMS >KUBOH MHPUPOIBD», «IKOCUCTEMBI M IPUCYILIHE UM
3aKOHOMEPHOCTH.

Henb uzyuyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJIeHHE O0y4YaIOUUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3allMy KUBBIX CHCTEM PA3HOTO paHra u npuolOpereHue
YMEHHH HCMONb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JEHCTBHI B OTHOILIEHUH OOBEKTOB >KUBOM HMPUPOJBI U
pELICHHS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

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

OCBOEHHE OOYyYalONIMMHCS CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOPHUSIX, YYCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THUIOTe3aX, MPaBWIAX, CIY)KalIMX OCHOBOH IIsi (pOpMUPOBAHHS MpPENCTaBICHHHA O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HayyHOro II03HAHUS, CTPOECHUH, MHOT0OOpa3uu U
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSX U 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'O YPOBHSI OpraHU3alLuu;

CTaHOBJICHHE Yy 00y4arOIUXCsl 00IIel KyIbTyphl, GYHKIIMOHATBEHOM IPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATh W OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPHUPOJBI HA OCHOBAHWH 3HAHWN U OIIBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHre y O0y4aroIIMXCS YMEHHMH MJUIIOCTPUPOBATH 3HAYEHHWE OHMOJIOTWYECKHX 3HAHUN B
MPAKTUYECKOW JIEATeTbHOCTH YeJOBEeKa, pAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHA;

BOCIHUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM JKHUBOUM MPUPOJIBI, HEOOXOAUMOCTH
OEpe’)KHOTO OTHONICHUS K HEH, COONMIOACHMS ATHYECKHMX HOPM TIpU MPOBEACHUH OHMOJIOTUYECKHUX
HCCIICIOBAHUI;

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

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUW U YMEHHUI B MOBCEIHEBHOM KU3HU JJIs OLEHKU MOCIEACTBUM
CBOEH JEATENbHOCTH MO OTHOIIEHUIO K OKpYKalollel cpefe, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroieHne Mep npodrIakTUKU 3a0071€BaHUH.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBJISETCS
00s13aTeNbHBIM Yy4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHON obnactu «EcTecTBEeHHO-HayuHbIE
MIPEAMETHD.

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



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOIMM C OOLIECTBEHHBIMH, TEXHHYECKUMU M JAPYIrMMHU
€CTECTBEHHBIMH HayKamH, (puinocoduelt, STUKOH, FCTeTUKOW 1 mpaBoM. Ponb Gnonoruu B hopMupoBaHUH
COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTtemMa OGMONIOrHYECKUX HayK.

Metoapl TMO3HAHHWS KUBOW TNPHUPOAbI (HaOMIONEHWE, HKCIEPHUMEHT, OIHMCAaHUE, HW3MEpeHue,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKask 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbios, /. Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo/bl TO3HAHUS )KUBOM IIPUPOBD.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Vcrnonp3oBaHuE Pa3IMYHBIX METOJIOB MPU M3YyYCHUU OMOJOTHYECKUX
OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusele cuctembl (OMOCUCTEMBI) Kak NpeaMeT M3ydyeHus Ouonoruu. OTIMYHME >KUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CpoiicTBa OMocHMCTeM M HX pa3HOOOpaszue. YPOBHHM OpraHM3alUd OMOCHCTEM: MOJEKYJSPHBIM,
KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, TOMYJIAIHOHHO-BUI0OBON, YKOCUCTEMHBINH (OHMOT€OIICHOTHYECKHIA),
OrocQepHBIN.

JdemoHcTpaumnu:

Tabnuuel u cxemsl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOW IPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XMMHUYECKHE JJIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJJIEMEHTH. Bona u
MUHEPAJIbHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTHueckoro danasca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTBI — MOHOMepbl OenkoB. He3ameHumble u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOH MOJIEKYJIbI
(mepBuuHas, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHMUYECKHE CBOMCTBa OEJIKOB.
buonoruueckue GpyHKIMU OEIKOB.

depMeHTHl — OHonornyeckue kartanuzatopsl. CTpoeHue (epMmeHTa: akTUBHBIM LIEHTp, cyOcTpaTHas
cnenuduunocTs. Kodpepmentsl. Butamunsl. OTnnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaanu3aToOpPOB.

VYraeBoasl: MOHOCaxapuIsl (II0K03a, pubo3a U 1e30Kkcuprubo3a), Aucaxapuibl (caxaposa, JakTo3a) u
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlunuapl:  Tpurauuepuasl, ¢ocdomunuas, crepounsl. [napodmibHO-rHAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB DHEPIHUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢yukun JJHK. Crpoenne u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

[Mutonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3auMOJEWCTBUS uaed U (PaKToB B
Hay4YHOM IMO3HAHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOIIye NpU3HAKU KJIETOK: 3aMKHYTas Hapy»KHas MeMOpaHa,
mosekyinbl JIHK kak reHeTudeckuit amnmapar, CHCTeMa CHHTe3a Oelika.

Tumnel kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTU CTPOECHHUS MPOKAPHOTHUECKON
kinetkd. Kierounas crenka Oaxtepuil. CTpoeHHe JYyKapuOTHUYeCKOH KieTKh. OCHOBHBIE OTIMYUSA
pacTUTENbHON, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJIUKOKAJIUKC, HX (yHKIUU.
[Tna3maruueckass memOpaHna, e€ cBoiictBa U ¢yHkuuu. l{utormasma u e€ opranoussl. OgHOMEMOpaHHbIE
opranouasl kietku: OIIC, ammapar [ombmxu, au3zocoMmbl. I[lodyaBTOHOMHBIE OPraHOWABI KIIETKU:
MUTOXOHAPHH, MacTuisl. [Ipoucxoxaenne MUTOXOHIpUM M miactui. Buasl mmactua. HememOpannble
OpPraHOU[bI KJIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPHOJIH, PECHUYKH, KI'YTUKH. DYHKIIUK OPTaHOUIOB
KJIeTKH. BriroueHus.



Snpo — peryasTopHblil eHTp kiaeTku. CTpoeHue sapa: aaepHas 000ji0uka, KapruoruiaMa, XpoMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K.M. bap.

Huarpammsbl: «Pacnpenenenue XMMHYECKHX 3JEMEHTOB B HEXHUBOW Mpupoae», «Pacmpenenenue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabiMIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIIbI
BoabI», «buocunrtes Oenka», «CtpoeHue Mousiekynbl Oenka», «CtpoeHue ¢pepmeHTa», «HykinenHoBble
kucnotel. JIHK», «Crpoenne monexkynsl AT®», «CtpoeHue syKapuoOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM KIETKMW», «CTpOoeHHE pacTUTEIbHOM KIETKW», «CTpoeHHe IPOKApUOTHYECKON KIIETKU,
«CTpoeHue sipa KIETKW», «Y TIIeBOAb, «JIUmuaby.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHME Ui NPOBEACHUs HaOJIOJCHUN, W3MEpeHul,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

JlaboparopHble U NpaKTHYecKue padoThbi:

JlaGoparopnast pabora Ne 1. «l/3yueHue KaTaJUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha HpUMEpe
aMMJIa3bl WM KaTayasbl)».

JlaboparopHast padota Ne 2. «M3y4yeHHe CTpPOSHUS KICTOK PACTCHHM, KUBOTHBIX M OAKTEPHH IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM METa0O0MM3M. ACCHUMIIIIUSA (TUIACTUYECKHH OOMEH) W JAMCCUMUIISAIUS
(oHepreTudyeckuii 0OMEH) — JBE CTOPOHBI €IMHOIrO Tpoliecca Meradosm3ma. Poiab 3aKOHOB coxpaHEHUs
BEIIECTB ¥ SHEPIMH B IOHUMaHUU MEeTa0oI13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIi. Poib epMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemHOBas (a3bl ¢orocunresza. Peakuum orocunresza. IPdexTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a NI KU3HU Ha 3emuie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €70 MPOJXYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMOocuHTEe3. XEeMOCHUHTE3UpYIolIe OakTepuu. 3HaueHUE XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIle.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BelecTs, BbIJIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKe. JTanbl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucienue,
Uy KietouHoe Jgeixanue. OxucnurenbHoe QocdopunupoBanue. DPGHEKTUBHOCTh HSHEPrETHUECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauus u JIHK. Peanusanus renernueckoit
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero coiicrBa. Tpanckpunuus — mMatpuusbiii cunte3 PHK.
Tpancnsiuss — OmocuHTe3 Oenka. Otamnbl TpaHcmsiuuu. KonupoBanue amuHokuciaor. Ponbs pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropus otkpbiTus BupycoB (. M. VBanoBckwii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOTro LUKJIa BUpycoB. bakrepnodaru. bone3nu pacreHuii, KUBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/la.
OOparHass TpaHCKpUIIMS, peBepraza M HHTerpasa. IIpodwmiakTuka pacnpocTpaHeHHs BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toprpetsr: H.K. Konsnos, J[.1. UBanoscknii, K.A. Tumupsses.

Tabnuue! u cxemsl: «Tunsl nuTanusY, «MeTabonuzm», «MUTOXOHIPUN», « DHEPreTUIeCKUii 0OMEHY,
«Xmoporact», «Potocunred», «Ctpoenue JIHK», «Ctpoenune u ¢dyHkimonmpoBanue reHa», «CuHTE3
Oenkay, «['eHermueckuir koay, «Bupycel», «baktepuodaru», «CTpoeHHe M >KU3HEHHBIH LUK BHpYca
CIINda, 6axrepuodaray, «Pemnukauus JHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue JHK wu tpanckpunums», «buocunres oOenxay,
«CTtpoeHue KiIeTkn», Moaensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounblif UK, WK KU3HEHHBIN 1UKI KieTku. MuaTepdasza u muto3s. Ilponeccsl, mporekaromiye B
untepdaze. Pemnukauusa — peakuuss marpuuHoro cunresa JHK. Crpoenne xpomocoM. XpoMOCOMHBIM



Habop — kapuotun. JIUIIOMAHBIN U ramIouIHBI XpOMOCOMHBIE HaOOpbl. Xpomatuisl. L{uTonornueckue
OCHOBBI Pa3MHOKEHUS U UHANBUIYaJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Craguu mMurtosza. [Ipoieccsl, mpoUCXOAsIIMe HA PA3HBIX CTAAMSIX MHUTO3A.
buonoruyeckuii CMbICIT MHTO3A.

[TporpamMmmupyemMast TuOEIb KJISTKH — aIrlonTo3.

DopMBI pa3MHOKEHHS OPTAaHU3MOB: OECII0JIOe | 1M0JI0BOe. BHIbI 0€CIonoro pa3MHOKEHHS: IeJICHNE
HAJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BEreTaTUBHOE pPa3MHOMKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAYCHUE JJISI CEJICKLIMH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Cragum merosa. IIpoueccel, npoucxoadiue Ha craausx menosa. [loBeaeHue xpomocom B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — mporiecc 0Opa3oBaHMsl MOJOBBIX KJIETOK Y JKMBOTHBIX. [10JI0BBIC JKelI€3bl: CEMEHHUKHU

u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo30H], SHIEeKIeTKa) —
criepmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHHUs AHLEKIETOK M crepMaro3ouoB. OIuIof0TBOpEHHE.
[TapTenorenes.

NunuBuayanpbHOEe pa3BUTHE (OHTOTeHE3). OMOpHUOHAIBHOE pa3BUTHE (dIMOpHOTEHE3). OTarbl
SMOPHOHAIILHOTO PA3BUTHS Yy TMO3BOHOYHBIX IKMBOTHBIX: JApPOOJIEHWE, TacTpPYJSAIMs, OpraHOTeHes.
[ToctaomOpuoHanbHOe pazBuThe. TUIIBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 1IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU PA3BUTHS.

JdemMoHcTpanum:

Tabnuiet u cxembl: «@OpMBbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OMIIOIOTBOPEHUE Y [IBETKOBBIX
pacteHuii», «BereraruBHOe pa3MHOXXEHHUE pacTeHUui», «Jlenenue kieTku 6akrepuit», «CTpoeHue noiaoBbIX
KIIeTOK», «CtpoeHue xpomocoMbl», «Knerounbeii uukm», «Pemnmukanus JHK», «Mwutos», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['aMeTOreHe3 y MIIEKOIUTAIOUIMX U 4elloBeKa», «OCHOBHBIE CTaIuu
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301/1bl MIEKOIUTAIOIIETo», «Sieknerka
MJIEKOIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpElIKa JIyKa», MarHUTHas MOJENb-anIuinkauus «/lenenue
KIeTkn», monenb JTHK, Mmonens MeTadasHoit XpoMOCOMBI.

JlaGoparopHble U NpaKTUYecKue padoThbl:

JlabopaTtopHas padota Ne 3. «Habmroenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MoI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pasButus reHeTuku. Poib nuTosoruum u 3MOpHOJIOTHH B
CTaHOBJICHUM T€HETHKU. BKiag poccuiickuX W 3apyOeXHbIX YYEHBIX B pa3BUTHE T€HETHKH. MeTojibl
reHeTUKH  (THOpUIOJIOTUUECKHH,  [IMTOTCHETHYECKUH,  MOJEKYJIsIpHO-TeHeTuueckuii).  OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycraHoBieHHble [. MenneneM. MonorubpuaHoe
CKpelIrBaHue. 3aKOH €JMHO-00pa3us rMOpHIoB MepBOro nokosieHus. IIpaBuiao nToMuHUpOBaHMS. 3aKOH
paciuerieHust Mpu3HakoB. [ 'nnoresa unctorsl rameT. [lonHoe 1 HeMoJIHOe TOMUHUPOBAHUE.

JlurnOpuiHoe cKperyBaHue. 3aKOH HE3aBHUCHMOIO HacjeloBaHMs NpH3HaKoB. LluroreHernueckue
OCHOBBI JTUTHOPHUIHOTO CKpelIMBaHUs. AHaIM3UpYIOlIee cKpelyBanue. Vcnoap30BaHne aHaIu3upyIOLIEro
CKpELIMBAaHUS JJIS ONPEeNICHHs TeHOTHIIa 0COOH.

CueruieHHOe HacnenoBaHue nmpu3HakoB. Pabora T. MopraHna 1o cierieHHOMY HacjaeI0BaHUIO TEHOB.
Hapymienue cuenienns reHoB B pe3yJIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACNIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'enernka mnoma. XpoOMOCOMHOE ONpEAENeHUE TMoja. AyTOCOMBI M  TIOJOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U TeTeporamMeTHble Opranu3Mbl. HacnenoBanre npu3HaKoB, CLHEMIEHHBIX C TIOJIOM.

N3meHunBoCcTh. BuIpl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs M HacleACTBEHHas. Poib cpeabl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW M3MEHYMBOCTU. BapuanroHHbIH
psa U BapualoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBEHHbIE M KaU€CTBEHHBIE IPU3HAKU U UX
HopMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.



HacnencTBennasi, WM reHOTUNIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHMBOCTh. Meio3 u
MOJIOBOM  TIPOILIECC — OCHOBa KOMOWHATMBHOW HW3MEHYMBOCTH. MYyTallMOHHAs W3MEHYHBOCTD.
Knaccu¢ukanus MmyTanuii: reHHbIe, XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTalluid. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HacieacTBeHHoW m3meHunBocTy H.M. BaBuiosa.

Buesigepnast HacIeICTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTHYECKHI,
ONM3HELIOBBIM, IMTOTCHETUYCCKUH, OMOXUMHUYECKHH, MOJCKyJspHO-reHeTnueckuidl. CoBpeMeHHOe
ONpeIeJICHUE TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[MI[P-anamm3a. HacnencTBeHHbie 3a00JieBaHUSI YeJIOBEKa: IeHHbIC O0JI€3HU, OOJIE3HW C HACIEICTBEHHOM
MIPeIPacioIOKEHHOCThI0, XpPOMOCOMHBIE Oosie3HH. CoMaTuyeckue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIC
KJIeTkd. [IpuHIMOBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHIAKTHKU W JICYCHHUS TCHETHUYECKUX
Oorne3Heil. MenUKO-TeHETUYECKOEe  KOHCYJIbTUpPOBAaHHME. 3HAUE€HUE  MEAMIMHCKOW TIeHETHKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpaumnu:

[Moptpertsr: I'. Menaens, T. Mopran, I'. ne @pu3, C.C. YerBepukos, H.B. Tumodeen-PecoBckuii,
H.W. BaBunos.

Tabmuupr u cxembl: «MOHOIMOpPUIHOE CKPELIMBAHUE M €r0 LIUTOTEHETHYECKas OCHOBA», «3aKOH
pacIleryIeHus ¥ ero [UTOTeHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUrudpuiHoe cKpemMBanmuey,
«luTomoruueckre OCHOBBI JTUTHOPUIIHOTO CKpelMBaHus», «Meio3y, «B3aumoaeicTBue amienbHbIX
reHoB», «['eHeTnyeckue KapThl pacTEHUN, )KUBOTHBIX U UYEJIOBEKa», «l'€éHeTHuka mnoiay, «3aKOHOMEPHOCTU
HacJeIO0BaHMs, CIEIUICHHOTO C MoJioM», «KapuOoTUIbI YeloBeKa U JKUBOTHBIX», «BUIbI M3MEHUYHUBOCTHY,
«MoaudukanmoHHas H3MEHUMBOCTHY, «HacmemoBanue pesyc-pakropa», «['eHeTHKa TpyII KpPOBUY,
«MyTanuoHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IeNIU-aNIIIUKALIH «Monorubpuanoe CKpELIUBaHUEY, «Henonnoe
JTOMUHUPOBaHUEY, «lurndpuanoe ckpeumpanuey, «Ilepekpéct xpoMocoM», MUKPOCKOIT M1 MUKpOIIpenapar
«pozoduna» (Hopma, MyTanuu GopMbl KPBLIBLEB U OKPACKHU Tea), repOapuii «"opoX moceBHOM».

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlaboparopnass pabora Ne 5. «l3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO U JUTUOPUIHOTO
CKPEIIMBAHUS Y TPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 6. «M3yueHue MoOIU(DUKAIMOHHOW W3MEHUYHUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myTtaiuii y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cenexuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v Tipoliecc. 3apoxaeHue ceiaekuun u gomectukanusa. Yuenue H. M. BaBunosa o
[EHTPax MPOUCXOXKIECHUS U MHOTrooOpa3us KyIbTYpHBIX pacTeHuil. LIeHTphl MPOUCXOXKACHHS TOMAITHUX
KHUBOTHBIX. COpT, IOpOJ1a, LITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIInU. MacCoBbIi U MHIUBUIAYATbHBIA OTOOPHI B CENEKIIMU PACTEHUN U
KUBOTHBIX. OTIleHKa JKCTephepa. DBIU3KOPOACTBEHHOE CKpelMBaHWEe — WHOpuAWHT. Yucras JUHHSL.
CkpenuBanue 4ucThiXx JuHHMA. [erepo3uc, wnu rubOpuaHas cuia. HepoacTBeHHOE CKpelluBaHUE —
ayropuaunr. OtnanéHHas rulOpuausanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M TOJydYeHue
MOJIMIIONIOB. JJOCTHKEHUS CENEKIIUN PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexnonorus kak orpaciib Tpou3BOACTBA. [ eHHast MHXKEHepHs. JTarbl Co37aHusl peKOMOMHAHTHON
JIHK u TtpancrenHsix opraHu3moB. KietouHas umkeHepusi. KneTouHble KynbTypbhl. MHKPOKIOHATIBHOE
pa3sMHOKeHHe pacteHuid. KiioHupoBaHHE BBICOKONMPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTaHW3MOB.
Dkonorudeckue u yTrudeckue mpoodiemsl. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

[Hoptpersr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. 1BaHos.

Tabmuupl 1 cxembl: kapta «lleHTpBI MPOUCXOXKACHUS W MHOT000pa3usi KyJbTYPHBIX DPACTCHHI,
«[Topoapl MOMAIIHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OtmanéHHas THOpUIU3ALUY,
«Pabotel akamemmka M.®D. HMpanoBay, «llomumionausy, «OOBEKTHI OHOTEXHOIOTHHY», «KileTouHBIE
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TJIOJ0OB U KOPHEIUIOAOB NUKHX (OPM U KYIbTYPHBIX COPTOB PACTEHHIA,
repOapuiit «CenbCKOX0351HCTBEHHBIC PACTCHUS.



11 KJTACC

Tema 1. IBosrOLIHOHHAS OMOIOTHS.

[Ipennocsliku BO3HMKHOBEHHUS SBOJIIOIIMOHHOM TEOpHUU. OBOJIOLMOHHAs Teopus U €€ MeCTO B
Ouosioruu. BiusiHe HBOIIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenbctBa »Boitonuu. IlaneoHTOnOrMYeckue: IOCIEAOBATEIbHOCTh IIOABJICHUS BUIOB B
[AJICOHTOJIOTMYECKOH JieTonucu, nepexoaubie GopMmsel. bruoreorpadguueckue: cXoAcTBO U paziauuue GayH U
(hI0p MaTepUKOB ¥ OCTPOBOB.

OMOPHOJIOrMUECKUE: CXOACTBA U PA3JINYMsl SMOPHOHOB pa3HbIX BUI0B II03BOHOYHBIX. CpaBHUTENIBHO-
aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, araBU3Mbl. MoJeKyJspHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpPraHHU3MOB.

OpomounonHas Teopus Y. [lapBuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3MA. [[BHOKyIue CHUIIbI
SBOJIONMK BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, O0Opb0a 3a CyLIECTBOBAaHUE, ECTECTBEHHbIN 0TOOD).

Cunrernueckas tTeopus 3Bosonnu (CTO) u e€ 0CHOBHbBIE MOJI0KEHUS.

Muxkpossosronust. [Tomynsanus kak e1MHUIAa BUAA U SBOJIIOLUH.

JBwxkynme cwibl  ((HakTopbl) DSBOJIONMM BHAOB B Tpupoae. MyTalMOHHBIM Mpolecc u
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiuroHHbIe BOJIHBI U ipeid renoB. M3omsiuus 1 Murpamus.

EcrecTBeHHbII 0TOOp — HanpaBISIOMUI (GakTop BoIOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT HBojtonuu. llpumepsl mnpucnocoOieHuilt y
OpraHu3MoB. ApoMOp(O3bI H UANO-JANTAIUH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHoBHble (opMBlI BUJ00Opa30BaHus: reorpapuueckoe,
9KOJIOTMYECKOE.

Maxpossosrornust. @opmbl IBOIIOLMU: pUieTUYeCKasl, JUBEPreHTHAas!, KOHBEPIreHTHas!, apaljiesbHasl.
HeoOpatuMocTh 3BOIIOIUY.

IIpoucxoxxaeHue OT HeCHeUUaIU3UpPOBaHHBIX MpeakoB. Ilporpeccupytromas —crenuamu3arys.
AnanTtuBHas paguanus.

JdemoHcTpanum:

[optpersr: K. Jlunneit, XK.b. Jlamapk, Y. dapeun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, .
Mromnep, A.H. Ceseprios.

Tabmuipl w cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoJbllld MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®DPopmbl O0pbOBl 3a cyliecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHoroo6pa3ue COpToB pacTeHuit», «MHOTooOpazue Mmopoj KUBOTHBIX», «llomynsmuny, «MyTarnoHHas
U3MEHYMBOCTB», «Apomopdosbl», «Manoamnantaumm», «OOmas nereHepauus», «/IBwxymue CHIIBI
sBomonuny, «Kapra-cxema wmapmpyra nyremectBuss Y. Jlapsuna», «bopnba 3a cyliecTBoBaHUEY,
«ITpucnocobneHHocTb ~ opraHu3moBy»,  «['eorpaduueckoe  BHJI000pa3zoBaHHE»,  «DKOJOTHUECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PAa3IMYHBIMU THIIAMH OKpack, HAbOp IUIONOB U CEMsH,
kosutekuust «IIpumepbl 3alIUTHBIX MPUCIIOCOOJIEHUN Y >KMBOTHBIX», MOJenb «OCHOBHBIE HaIlpaBICHUS
HBOJIIOLIUMY, 00BEMHAsA MOJ1eNIb «CTPOEHUE TOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaguueckas kapra mupa, KojuleKius «®DopMbl COXpaHHOCTH HCKOMAEMbIX JKMBOTHBIX H
pacteHuii», moaenp ammuinkanus «llepekpéct xpoMocom», BiIaXxHbIE Ipenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3BuTHe narymkn», Mukponpenapar «J{posoduia» (Hopma, MyTanuu GOpMbl KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUESCKOMY KPUTEPHIOY.

JIaGoparopnast pabora Ne 2. «OmnucaHue NPHUCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe MpECTaBICHUS O 3apOKIEHUM KU3HU. HaydHble rUmore3sl BOSHUKHOBEHHS KU3HU Ha
3emsie: abMOTreHe3 U MaHCTIEPMUL. XUMHUECKas IBOTIONH. AOUOTeHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XHMHUYECKOM »HBoionuMu. HauanbHble 3Tamnsl
ouonormueckor sBomouuu. Imnoresa PHK-mupa. ®opmupoBanume MeMOpaHHBIX CTPYKTYp U



BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie kiaeTku u ux 3Boitouus. GopmMupoBaHre OCHOBHBIX TPYIIN >KHBBIX
OpraHU3MOB.

Pa3BuTne xu3HM Ha 3emiie mo 3pam M nepuonam. Kartapxei. Apxeiickas U IpOTEpO30iCKas ApHI.
[Taneo3oiickass 3pa u €€ TEpUONbl: KEMOPHICKUN, OPIAOBUKCKHH, CHUIYPUHCKHH, JIECBOHCKHA,
KaMEHHOYTOJIBHBIN, IIEPMCKHUH.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara U reoJIorM4ecKuX npoueccoB. OCHOBHBIE ATAlbl 3BOJIIOLIMN PACTUTEIBHOIO
U JKUBOTHOTO Mupa. ApoMop(ho3bl y pacTeHUH U >KUBOTHBIX. [losiBIeHHE, paciBeT W BBIMHUpPAHUE TPYII
YKUBBIX OPTaHU3MOB.

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

OBoronUs 4enoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTHe NpeAcTaBIeHUN O INPOUCXOKICHUU
yesoBeka. Meroapl M3ydeHHs aHTpornoreHe3a. CXOACTBa M pa3jvyMsl YEJIOBEKa U KUBOTHBIX.
CucremaTnueckoe MOJI0KEHUE YEI0BEKa.

HBwxymue cunbl (pakTopsl) aHTponoreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
or6op. O01ecCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUHA TPy, MBIIIJICHHUE, PEYb.

OCHOBHBIE CTaJuMM M BETBU 3BOJIOLMM YEJIOBEKAa: aBcTpalonuTeku, Yenoek ymenbid, Yenosek
npsaMoxo i, Yenosek HeanaepTanbckuil, YemoBek pasyMHbli. Haxonku HCKOIMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHMUSI, 00JIACTh paCIPOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME pachkl: €BpONEOHAHAs (E€Bpa3Wiickas), HErpo-
aBcTpajouHas (3KBaTOpUalbHas), MOHTOJIOUAHAS (a3MaTCKO-aMepHuKaHcKasi). YepThl mpucrnocoOIeHHOCTH
IIpeJICTaBUTENIEH UETIOBEUECKUX pac K YCIOBUSM cyliecTBoBaHus. EquHCTBO uenoBedyeckux pac. Kpurtuka
pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penn, JI. Ilactrep, A.W. Onapun, C. Mumep, I'. ¥Opu, Y. JlapBuH.

Tabmuupl n cxembl: «Bo3HukHOoBeHHe COJIHEUHOHN cucteMbl», «Pa3BUTHE OpPraHUYEeCKOro MHpay,
«PactutenbHas knerka», «KuBoTHas kieTka», «lIpokapuornueckass kierka», «CoBpeMEHHas CHCTEMa
OpPraHMYEeCcKOro Mupa», «CpaBHEHHE AHATOMUYECKUMX YEPT CTPOCHHUS 4YEJIIOBEKA U YEeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJOIMYECKUX HAaXOJOK TMPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/peBHermue moamny, «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HeI0BEeUeCKHE pachh».

Ob6opynoBanue: Mymsku «lIpoucxoxaenue denoBeka» (OHOCTBI aBCTPATONHUTEKA, MUTEKAHTPOIA,
HeaH/IepTajiblla, KPOMaHbOHIIA), CJIENKH WIM M300pakeHUsI KaMEHHBIX OpYyIui MEepBOOBITHOIO YEJIOBEKa
(xaMHU-UOMIEpHl, pyouna, ckpedia), reoXpoHoornuyeckas Tabmuia, Kowiekuus «DopMbl COXpaHHOCTU
HCKOIIA€MBIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

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

OKcKkypcusi  «OBOJIOLMA OpPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAy4YHBI WIIH
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHSl Kak Hayka. 3aJaud MU pa3fenbl 3KOJOTMU. MeToabl HKOJIOTMYEeCKHUX HCCIECIOBAaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue daktopel. Kmaccudukamms 3K0M0ru4eckux (GakTopoB: aOMOTHYECKHE, OMOTHIECKUE
U aHTponoreHHble. J[eficTBIE HKOTOrHYecKuX (pakTOpoB Ha OPraHU3MBI.

AOuoTtndeckne (GakToOpbl: CBET, TeMreparypa, BiIaxHOCTh. DotomepuommsMm. IIpucrnocobrenus
OpPraHU3MOB K JIeHCTBHIO abnOoTHYEeCKHX (haKTOpPOB. bruojgornueckue puTMsl.

buotnueckue dakropel. Buasl OHOTHYECKHX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumbuoz u ero Qopmel. I[lapasuTusMm, koomeparus, MyTyalu3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJeOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3Ha4YeHHE OMOTHYECKUX  B3aMMOJCWUCTBUN IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKU momyiasnud. OCHOBHBIE IMOKa3aTeNd MOMYJSIUH: YHCICHHOCTS,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMUKa YHUCICHHOCTH MOMYJSAIUU U €&
peryIsius.

JdemoHcTpaumnu:

[optpetsi: A. 'ymbonpar, K.®. Pynse, D. I'ekkens.

Tabmuer u  cxembl: kapta «[Ipupoanbie 30HBI 3emiu», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Doronepuoanzm», «llomymsauuny», «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH NONYISIUA HHQY30pHH-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHble H MPpaKTHYeCKHe PadOThI:

JlaGopatopnas pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PpAacTEHUW W3 Pa3HbIX MECT
oOUTaHUS.

JlaboparopHast pabota Ne 4. «Bnusinue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «[1onc4ér MIOTHOCTH NOMYISAIMA Pa3HBIX BUJOB PACTCHUI.

Tema 4. Coo01mecTBa M DKOJOrHYecKHe CHCTEMBI.

Coo0rmiecTBo opraHu3mMoB — OwuoreHo3. CTpYKTypbl OHMOILIEHO3a: BUJAOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

DKoJoru4eckre CUCTeMbl  (9Kocuctembl). [loHsitme 00 dKocucreMe ©  OHOrEOleHO3E.
OYHKIMOHANBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOJIYIEHTHI, KOHCYMEHTBI, penyleHThl. Kpyrosopor
BELIECTB U ITOTOK 3HEPTUU B 3KocucTteMe. Tpodudeckue (MUieBble) ypoBHH 3KocucTeMbl. [Tumiessie nenu u
cet. OCHOBHBIE [TOKA3aTeIN YKOCUCTEMBI: OromMacca, MPOIYKIUs. DKOJIOTHUYEeCKHE MUPAMUIbL: TPOAYKIIUH,
YHCJIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHMBOCTh, CaMOperysiius, passutue. Cykueccusl.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOWHOTO HIIM HTHPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATpO3KOCHCTEMBI.  YpOOdKocHCTeMbl.  buomornyeckoe
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akrop ycToiluumBocTH 3kocucTteM. CoxpaHeHHE OHOIOTUYECKOTO
pa3zHooOpa3us Ha 3emuie.

Yuenne B. U. Bepuaackoro o Omocdepe. I'panunbi, coctaB u cTpykrypa Omochepsl. XKupoe
BemiectBO M ero ¢yHkimuu. OcobeHHOCTH OHMOCheEphl Kak TI00anbHONW 3KOCHCTEMBI. JlMHaMUYecKoe
paBHOBecHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yryiepoja, a3oTa). 30HAJIbHOCTh
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTreHHBbIE U3MEHEHHsT B Ouocdepe. [nobanbHbIE
HKOJIOTHYECKHE TPOOIEMBI.

CocyuiectBoBaHME TpUpoJbl W  uenoBeuyecTBa. CoxpaHeHue Ouopa3sHooOpa3us KaK OCHOBa
ycroitunBoctd  Omoceprl. OcHOBa palMOHANBHOTO YIPABIEHUS TMPUPOJHBIMU pecypcamMu U HUX
UCIOJIb30BaHue. JlocTHkeHust OMOJIOTHH U OXpaHa MPUPOBI.

JdemoncTpanum:

[Moptpetsr: A. JIxx. Tencnu, B.H. Cykaués, B.U. Bepuanckuii.

Tabmumer u  cxembl: «llumessle 1enu», «buoneHno3: cocraB u CcTpykTypay, «lIpupoaHbie
coobmiectBay, «llemn murTanus», «Ikojmoruueckas nupamuna», «bumocdepa u uenoBek», «IKocucTeMa
LIMPOKOJINCTBEHHOIO JIeca», «IJKOCHCTEMA XBOMHOro Jjeca», «buoumeHo3 BoxoéMa», «ATpPOLEHO3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA NIPUPOAY», «BakHele HCTOYHUKHN 3arpsi3HEHMS BO3AyXa
U TPYHTOBBIX BOa», «llouBa — BakHeHImas cocraBistomias Ouochepsr», «DakTopsl Ierpagaruu MOYBy,
«ITapaukoBeiii 3¢ dexT», «DakTopbl PaAMOAKTHBHOTO 3arpsisHEHUs Owmocdepbr», «OOmas CcTpykTypa
ouocdepr», «PacmnpocTpaHeHue xku3HU B Ouocdepe», «O30HOBBIH 3kpaH Ouocheps», «KpyroBopor
yriepojia B ouocdepe», «kKpyroBopot a3ora B mpupoie».

O6opynoBanue: Mopaenb-anmuvkanus «Tunuunaeie  OMOLIEHO3bI», Trepbapuii  «PacTUTenbHbIE
coobmiecTBa», Kolekuuu «buonenos», «Bpemutenn BaXHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
rep0apuy U KOJUICKIIUU PACTEHHH W KUBOTHBIX, MPUHAAJIEKANIME K Pa3HBIM SKOJIOTHYECKUM TpyMIam
onHoro Buna, Kpacnas xuura Poccuiickoit ®denepaiuu, U300pa’keHUsI OXpaHSEMBbIX BHJIOB pPacTEeHU U
KUBOTHBIX.



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI I10 BUOJIOI'MN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O ObPA3OBAHUM A

Cormmacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K pe3yiabTaTaM OCBOCHHUS OOYYArOIIMMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHMs IpenMera «buosiorns» BbIIEIEHBI CIEIyIOIIHNe
COCTABJISAIOLINE: OCO3HAHHE OOYYArOIUMUCS POCCUMCKON TIpa)IaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPECIICHUI0, HATMYNE MOTHBAIlMM K OOYy4eHUIO OWOJIOTHH,
LIEJICHANPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEKAECHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH H
HCTOPUYECKUX TPAAULUI pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBATbCS B CBOCH ACATEIBHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, NPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUsl, HAJTHMUUE SKOJIOTUYECKOTO NMPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh LENIU H
CTPOMTb JKU3HEHHBIC IIJIaHbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS INpeamera «buojorus» AOCTUraloTCs B €IMHCTBE Y4EOHOH U
BOCIIMTATEIbHONW AESITEIBHOCTH B COOTBETCTBMM C TPAAULMOHHBIMU DPOCCHUICKMMHU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE NpaBUIaMH U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOBOCIIUTaHMUS M CaMOpPa3BUTHUSA, Pa3BUTHS
BHYTPEHHEH MO3ULUU JUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY U IMPaBOMOPSIKY, YEIOBEKY Tpyla U
CTapllieMy MOKOJEHHIO, B3aUMHOIO YBa)KEHHs, OCpeXKHOr0 OTHOUIEHUS K KYJIbTYpHOMY HACIEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpOAE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHHSI Y4eOHOr0 mpeamera «buoaorus» JoIKHbl OTpaXaTh FTOTOBHOCTD
U CcrocoOHOCTh OOYYaAIOMIMXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEW IMO3WIMEH JMYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHCKOro OOLIeCTBa, paCIIUPEHUE JKU3HEHHOIO ONbITa M  OIbITa
JESATEIbHOCTH B IIPOLIECCE pEAIM3alli OCHOBHBIX HAIIPABJICHUH BOCIUTATEIIBHOM JEATEIBHOCTH, B TOM
YlCJie B YaCTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

c(OPMUPOBAHHOCTH I'PaXAAHCKON MO3UIINK O00YYaIOIIErocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJIEHA
poccHiickoro o01ecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOM NEATENBHOCTH MPU CO3JAaHUHU y4eOHBIX MPOEKTOB, PELICHUN
y4eOHBIX M MO03HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAEATh COOCTBEHHYIO MO3MILIMIO IO OTHOUICHHUIO K SIBICHUSIM COBPEMEHHOW >KU3HU
H OOBICHATE €€;

YMEHHUE YUUTHIBATh B CBOUX JEHCTBHUAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS JIIOJIEH C
pa3HbIMH YOEKICHUSIMH, KYIbTYPHBIMU LIEHHOCTSIMU M COLIUAJIBHBIM MOJ0XKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOIIECCE COBMECTHOI'O BBIOJIHEHUSI YUEOHBIX, TO3HABATEIBHBIX U
HCCIIEIOBATENbCKUX 33/1a4, YBAXKUTEILHOTO OTHOILIEHUSI K MHEHHIO ONIIOHEHTOB MPH OOCYXAEHUH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPakIaHCKOW HJACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHON, roplocTH 3a CBOM Kpal, CBOXO PonuHy, CBOU S3BIK U
KYJIbTYpY, NPOIJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACJIEINIO M aMSITHUKAM IPUPOJIbL, JOCTHKEHUSAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIIE;

CIOCOOHOCTh OLIEHMBATh BKJIQJ POCCHHCKUX YUYEHBIX B CTAHOBJIEHHE W pa3BUTHE OHOJIOIHUH,
MOHMMAaHUs 3HaueHUsi OMOJOTMHM B MO3HAHWU 3aKOHOB MPHUPOJBI, B JKU3HM YeJIOBEKa U COBPEMEHHOTO
o01ecTBa;

uaelHas yoekaEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CHIOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIEHUS, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENISIM, CO3/JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUHU C TPaTUIIUsIMU Hapo10B Poccuu;

4) 3cTeTH4YEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO0 U TEXHUYECKOTO TBOPYECTBA,
CriopTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE NPOSABISATH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, (GOPMHUPOBAHMS KYJHTYPbl 310POBbS M JIMOLMOHAJIBLHOIO
0J1aronoJryyus:

MMOHMMAHKE U peau3alis 3J0pOBOro U OE30MacHOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COOIIOICHUE
TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHSATUN U OTHAbIXA, peryispHas ¢puznueckas
aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYCCKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTU TMPaBWJI HHJMUBUAYAJIHHOTO U KOJUICKTHBHOTO O€30MMacHOr0 TOBEACHHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIEACTBUN M HEMPUATHUSI BPEIHBIX NMPHUBBIUEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTHUKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JE€ATEIbHOCTH TEXHOJOTMYECKOW U COIMAJIbHOW HAIpPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSTENIBHO BBIMOIHATH TAKYIO ACSITEIbHOCTD;

WHTEPEC K Pa3IudHbIM cepam npodheCcCHOHATBLHOU JIEATSIBHOCTH, YMCHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHMIO HA TPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHHE K MPUPOIEC KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS;

TIOBBIIICHUE YPOBHSI SKOJOTUYECKON KYJIBTYPBI: MMPUOOpPETEHUE OIbITA IUIAHUPOBAHUS TOCTYIKOB U
OLICHKU X BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CpeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTh HMCIONB30BaTh MPHOOpETaeMble MpPU H3YYCHHH OWOJOTMM 3HAHUS U YMEHUS TpU
penieHuu npooJieM, CBI3aHHBIX C pallMOHATBHBIM PUPOONOIL30BAHUEM (COOII0ICHHE TIPABUI TTOBEACHUS
B MPUPOJIE, HANPABICHHBIX Ha COXPAaHEHUE DPABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB, SKOCHCTEM,
ouocdepsl);

aKTHUBHOE HENpUATHE JEHUCTBUW, NPUHOCSIIMX BpEA OKpPYXKAroUIeH NPUPOAHOW Cpele, yMEHue
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUUA U
MpeA0TBpaIaTh UX;

HaJU4Me PA3BUTOTO SKOJOTUYECKOTO MBINUICHHS, IKOJOTHYECKON KYJIBbTYPHI, ONBITA JESITEIbHOCTH
9KOJIOTUYECKON HAIpPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATENIbHONW, KOMMYHUKATUBHOU
U COIHAIbHOW TIPAKTUKE, TOTOBHOCTH K YYacCTHIO B TPAKTUYECKOW NEATEIBHOCTH SKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JTHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBA B3aUMOJCUCTBUS MEXIY
JIIOJIBMH U TIO3HAHKS MUDA;



MOHMMAaHKe Ccrelu(pUKN OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poiH B (HOPMUPOBAHUU PALIIOHAIEHOTO
Hay4YHOT'O MBIIIJIEHHUS, CO3/IaHMM LEJIOCTHOTO IPEJICTaBICHUS 00 OKPY)KaloLIeM MHUpE KaK O €IUHCTBE
OpUPOJBI, 4YeJIOBEeKa W OOIIecTBa, B IO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH MW pEUIeHHH Npobiem
COXPaHEHMsI IPUPOJHOTO PaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OHOJOTMH JUIS COBPEMEHHOW LMBUWIM3AIMU: OOECHeueHHs HOBOTO
YPOBHSI pPa3BUTUSI MEIULUHBI, CO3/IJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX peIlaTh PECYypCHbIE
npoOJIeMbl Pa3BUTHS UYEIOBEYECTBA, IMOMCKA MyTEH BBIXOJA M3 IIIOOATBHBIX JKOJIOTUYECKHX MPOOIeM M
obecrieyeHus nepexoja K ycToMYMBOMY pa3BUTHIO, PALlMOHAIBHOMY MCIIOJIb30BAaHUIO IPUPOAHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aUHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMU B LENAX MOBBILICHUs OOIIEH KyJIbTYpBHI,
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH, KaK COCTABHOHM 4acTH ()YHKIIMOHAJIHLHON IPaMOTHOCTH 00yYaroLIuXcs,
dhopMupyeMoil Ipu U3y4eHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJAOB II0O3HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJb30BaTh IIOJydaeMble 3HAHMs JUIsl aHajau3a U OOBSCHEHUS SBJICHUH OKpPYKAIOIIEro MUpa H
MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHUE /1e7aTh 000CHOBAHHBIEC 3aKIIOUCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y UMEIOLUXCS IaHHBIX C 1IEJIbI0 TOJTY4EHUs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OHMOJIOTMYECKHE 3HAHMS Uil pElIeHus mpolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTM HAy4YHOW JIeATENbHOCTH, TOTOBHOCTb OCYLIECTBIISITH INPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JESTEIbHOCTh UHAUBUIYaIbHO U B IPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHMIO M CamMO00pa30BaHHUIO, K AKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOIMH B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS y4eOHOro mnpeamera «buonorusy BKIIOYAIOT: 3HAUYKMMBIE
it (GopMUpOBaHHS ~ MHPOBO33PEHHUS  OOYYAIONMXCS  MEKIUCIHUILIMHAPHBIE  (MEXIpPEAMETHBIC)
OOIIIeHAYYHbIE TOHSATHUS, OTPa)XKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHEIU(PUKY METOI0B
[IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, DHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4yHBId (aKT, TPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIeJOBaHME, HAOIIOACHHE,
U3MEpEeHUe, DOKCIEPUMEHT W JpPYTUxX), YyHHUBEpcajbHble YydeOHble JeiCTBUS  (IIO3HABaTENbHbIE,
KOMMYHHUKaTHBHBIE, pETyJIATHUBHBIE), oOecneunBatonie GpopMupoBanue QyHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OO0Yy4arolMXcs, CHOCOOHOCTh OOYyYarolIMXCs MCIOJIb30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33pDEHYECKHE 3HAaHUS M  yHHUBepcalbHble y4yeOHble JEWCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeramnpeaMeTHble pe3yJbTaThl OCBOCHMS IMPOTpaMMbl CpEeIHEro oO0Iero oOpa3oBaHUS OJKHBI
OTpaXkaTb:

OBnajgeHne yHMBEpPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIIHPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM MpUEMBI JIOTMYECKOrO MBIIJICHUS (aHanu3a, CHUHTE3a,
CpaBHEHMs, KIacCU(pHUKAIMH, O00O0OIEHHs), pacKpbIBaTh CMBICI OMOJOTHYECKUX MOHATHH (BBIAEIATH UX
XapaKTepHble IPU3HAKH, YCTAHABIUBATD CBA3H C JPYTMMHU MOHATHIMH);

ONpEAEIATh LENM NAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HUX AOCTHIKEHMS, COOTHOCHUTH
Pe3yNbTaThl JESATENILHOCTH C TOCTABIEHHBIMU LENSIMH;

HCIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS JUIsl O0BSICHEHUS (PAKTOB U SIBICHUH KUBOW PUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYyKTUBHBbIE, J€AYKTUBHbIE, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIFOUEHUS;

MIPUMEHSTh CXEMHO-MO/IENbHbIE CPECTBA JJISl IPECTABICHUS CYIIECTBEHHBIX CBS3€il M OTHOLICHU B
M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI Pa3HOTO poJia, BBIBICHHBIX B pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHS MNpoOJeMbl C Y4ETOM aHalM3a HUMEIOIIUXCS MaTepUAbHBIX H
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBUE PE3YJbTAaTOB LENISIM, OLICHUBATbH
PHCKH MTOCIIEACTBUH 1S TETBbHOCTH;

KOOPAMHUPOBATH U BBINOJIHATE pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIIEIOBATENECKOM M MPOSKTHOM JIEATEIbHOCTH, HABBIKAMH Pa3peIICHHS
po0JIeM, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIeHHs MPaKTUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IUYHbIX METOI0B IIO3HAHMUS;

UCIOJIb30BATh PA3JIMUHbIE BU/bI JEATEILHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHMS, €ro MHTEpIIpeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YUYEOHBIX CHUTyallMsX, B TOM YHCJIE MpPHU CO3AAHUU YYEOHBIX H
COLIMAJIBHBIX IPOEKTOB;

(bopMHpOBATh HAYYHBIH THI MBIIUICHHS, BIaIeTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBBIMHU TOHSATHIMHA
U METOJlaMU;

CTaBUTh M (HOPMYIMPOBATH COOCTBEHHBIC 33/1a4d B O0OpPa30BATEIbHON JESATEIHLHOCTH U JKU3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/ayy, BBLIBUraThb TUIOTE3Y €€
pelleHus], HaxXxOIUTh apryMeHThl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/aBaTh MNapaMeTpbl M
KpUTEPUHN PELIEHUS;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJ€ PELICHUs 3aJadd pe3ylbTaThl, KPUTHYECKU OLEHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh NIPUOOPETEHHBIH OIBIT;

OCYILECTBIATh LIEJCHANPABICHHbIM IOMCK IEpeHoca CpeJICcTB U CcrIocoOOB  JCHCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETb NIEPEHOCUTD 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WICH, IMpeIaraTb OPUTHHAJIBHBIC TOJXOAbI M PEHICHUS, CTaBHTH MPOOJIEMBI U
3aJjauy, JOMyCKaloIlUe aJlbTepHATUBHBIEC PELICHUS.

3) padora ¢ nunopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HH(oOpManuu (Tekcre ydeOHOro mocoOusi, Hay4HO-
MOMYJISIPHOM JITepaTrype, OMOJIOTMYECKUX CIIOBapsX W CHPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHeTe), aHAIM3UpoOBaTh HHPOPMALMIO pa3IMYHBIX BUAOB U (QOpPM TMpEeACTaBIEHUS, KPUTHUUYECKH
OLIEHUBATh €€ JT0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIMpOBAThH 3aNpOChl U MPUMEHSTh pa3IMYHbIE METOABI IMPU MOMCKE M OTOOpE OMOJIOrHYecKOn
nH(popMaluu, He0OXOAUMOM /1JIsl BBIMOJIHEHNS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  MCIOJB30BaHMA  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaJbHYIO (OpMY NpeACTaBICHUs OMOIIOTMYEcKOoll HH(popMayu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KauecTBE CPEACTBA MpH paboTe ¢ OMOIOrH4eckoil MHpopMaluen:
MPUMEHSTh XUMUYECKue, (U3NYECKUe U MaTeMaTH4YEeCKHe 3HAaKU M CHUMBOJIBIL, (Gopmyssl, abOpeBuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAMHM paclo3HaBaHWs W 3alIUThl HMHQOpManuu, HHPOPMALMOHHOW O0€30MacHOCTH
JUYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMU:

1) o6menne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >XKM3HHM, aKTHMBHO Yy4acTBOBaTh B JAMAJIOre WIH
JMCKYCCHM TI0 CYIIECTBY OOCYXJaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTENIHO BBINIOJHEHUS TMpeajiaraéMoil 3a/ayd, y4WUThIBaTh WHTEPECHl U COIIACOBAaHHOCTH MO3MIIMHA
JPYTUX YYaCTHUKOB TMAJIOTa WM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHHS, MOHMMATh 3HAYEHHE COLMUAIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallUl, YMETh CMATYaTh KOH(MJIMKTHI U BECTH I1€PETOBOPHI;



BJAJIETh PA3IMYHBIMU CIOCOOAaMHM OOLICHHS W B3aUMOJEHCTBHS, MOHMMATh HAMEPEHUs APYTUX
JOJeH, MPOSIBISTh YBAXKUTEIBHOE OTHOIIEHHE K COOECeTHUKY M B KOPpPeKTHOH ¢dopMme (HopMyIHpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHMS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHAMBHIYaJbHON pabOThl MPU pEUICHUH
Ouosiornyeckoii  mpoOiieMbl, OOOCHOBBIBATH  HEOOXOJMMOCTH  MPUMEHEHHS  TPYNIOBBIX  (GoOpM
B3aMMOJICICTBUS MPU pelICHUH YueOHOI 3a1a4u;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATD L€JIM COBMECTHOM JESTENbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AECUCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh TUIaH JACMCTBUIA, paclpeiesTh poJid C yUéTOM MHEHUN YYaCTHHUKOB, OOCYXAATh
pe3yabTaThl COBMECTHON pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W KaXJAOr0 yYyaCcTHHKAa KOMaHAbl B OOIIMI pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C O3ULUN HOBU3HBI, OPUTMHAIBHOCTHU, PAKTUYECKOU
3HAYUMOCTH;

OCYHIECTBJISATh IO3UTUBHOE CTPATErMUECKOE IIOBEJEHUE B PAa3IUYHBIX CUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J€HCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKWE 3HAHUS JUIsl BBISBICHHSI MPOOJIEM M WX PEIICHUS B XKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUH 1EIEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K KUBOU MIPUPOJIE, CBOEMY 37J0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIbHYIO NI€ATEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh U
(dbopmMynHpoBaTH COOCTBEHHBIE 331a4 B 00Pa30BATEIBHON NESTEILHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIFHO COCTAaBJSATh IUIAH pEIIeHUS NpoOJieMbl € Y4YETOM UMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEIIOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMU B pasHbIX 00JACTAX 3HAHHM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJIa/IETh HABbIKAMHU TI03HABATENbHOM peQIeKCMM KaK OCO3HaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICJIMTENbHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAaHUH, UCIONB30BaTh MPUEMBI Pe(ICKCHH AJIS OLCHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsi U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATDBI
[IpenmetHsie pe3ynbTaThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE BKIIHOYAIOT

CHC]_[I/I(I)I/ILICCKI/IC JJIsA y‘-IC6H01"O npeamMeTa «buonorus» HAaY4YHbIC 3HAaHHWA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ 1o
OCBOCHHIO, MHTCPHPETAIMU U npeo6pa3OBaHI/1}0 3HaHHfI, BUJbl JCATCIBHOCTU IIO IMOJTYYCHHUIO HOBOI'O



3HAaHUS U TPUMEHEHUIO 3HAHWN B PA3IMYHBIX YYEOHBIX CUTYallMsiX, @ TAKKE B PEATbHBIX >KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Oumosoruedl. B mporpamme mpeameTHble pe3yibTaThl MPEACTABIEHBI MO rojam
o0OyueHusl.

[IpeameTHbIe pe3ynabTaThl OCBOCHUs YydeOHOro mpeamera «buomorusi» 6 10 Knacce TOIKHBI
OTpaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHbIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpkKaHHE OMOJIOTMYECKUX TEPMUHOB M MOHSATHIL: KU3HB, KJIETKA, OpPTraHU3M,
MeTabonu3M (0OMEH BEIIECTB M TPEBPALICHHWE SHEPrUH), TIOMEeocTa3 (CaMOpEerysslus), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHUE (PETPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3jaraTh OMOJOTHYecKHe Teopuu (KJIEeTOYHasi, XPOMOCOMHAs, MYyTallMOHHAs, LEHTpaIbHas
JorMa MoJeKynsipHod Owonoruu), 3akoHbel (. Mennens, T. Moprana, H. U. BaBunosa) u ydenus (o
LEHTPax MHOrooOpa3usi U MPOUCXOXKACHUS KyIbTypHbIX pacTteHuit H. U. BaBuiosa), onpenensts rpaHuIbl
UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIAJeTh METOJAAMH HAY4YHOTO MO3HAHUS B OHMOJOTUU: HAONMIOJEHHE M OIMUCAaHUE >KHUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHHUH, OpraHU3ays ¥ MPOBEICHUE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIJBIKEHHUE
TUIOTE3bI, BBIBICHHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMH BEITUYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX
pe3yIbTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATHHA, TEOPHH W 3aKOHOB, YMEHHE JeNlaTh BBIBOJABI Ha
OCHOBaHUU TMOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBUICTATH CYHIECTBEHHBIE MPHU3HAKH BUPYCOB, KIETOK IPOKApUOT M  DYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBpAaIEeHHs YHEPTUU B KIIETKe, (POTOCUHTE3a, TUIACTHYECKOTO M YHEPIeTUIECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHU S, HHAWBUIyaJTbHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHE TPUMEHSATH MOJYYCHHBIC 3HAHUS JUIsI OOBSCHEHHS OMOJIOTHYECKHX ITPOLIECCOB U SIBICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOW >KM3HHM C LENbI0 oOecredeHuss Oe30MacHOCTH
CBOETO 3/I0pPOBBSI M 37I0POBbS OKPYXKAIOIIMX JFOACH, COOJIOJCHUS HOPM T'PaMOTHOTO IOBEIEHHS B
OKpYy’Karolen MpUpPOAHOI cpese, MOHMMaHHe HeOOXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUM COBPEMEHHOMN
OMOJIOTUU M OMOTEXHOJIOTHIA ISl PAllMOHAIBHOTO ITPHPOIOTIONIE30BAHHS,

YMEHHE pellaTh 3JIeMEHTapHble T'€HEeTHUYeCKHE 33Jayd Ha MOHO- U JUTHOPUAHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJeIOBaHWE, COCTaBJSATh CXEMBbl MOHOTHOPHIHOTO CKPEUIMBAHUS ISl TPEICKa3aHUs
HaclleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE M IMpakTHYeCKHe padoThl, cOOIM0aTh MpaBWiia IpU paboTe C
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W MHTEPIPETUPOBATH MH(POPMAIIUIO OMOIOTHYECKOTO COACpKaHUs,
BKJIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB (CpeACTBa MaccOBOW HMHQOpMaIMH,
HAYYHO-TIONYJISIPHBIE MaTepHallbl), ATHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHH,
MeIULHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as OMOJOTHYECKYIO
MHGOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» 6 11 Knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAaHUI O MECTE W PO OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMUPOBAaHHM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIQJIC POCCHMCKUX U 3apyO0eKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH YeJIOBeKa JIJIs pellieH sl )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpBIBaTh COACPKaHNE ONOIOTUIECKAX TEPMUHOB W MTOHATHIN: BUJI, TIOMYJISIHS, TeHO(OHT,
HBOJIIOIMS, JBUXKYIIHE CHIIBI ((PaKTOPBI) SBOJIIOLUH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa3oBaHueE,
OKOJIOTHYECKHE (PaKTOPBI, DSKOCHCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEIyIEHTHI, IIed MHUTaHUS,
HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, onocdepa;

yYMEHHUE Hu3NaraTh OHOJOTMYecKHe TeopuH (dBostounMoHHas Teopust Y. JlapBuHa, cHHTeTHYecKas
TEOpHsl DBOJIONMH), 3aKOHBI W 3aKOHOMEpHOCTH (3apojbimeBoro cxonactBa K. M. bapa, uepemoBanms



TNIaBHBIX HampaBleHuil u myteil sBomonu A. H. Ceseprosa, yuenust o 6uochepe B. U. Bepuaackoro),
OTIpEEIATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BIAJeTh METOAAMH HAYYHOTO MO3HAHUS B OHMOJOTUU: HAONIOJCHHE W OIMUCAHUE >KUBBIX
CHCTEM, MPOIIECCOB U SBJICHUHN, OpraHU3anus U NpoBeJeHHEe OMOJIOTHYECKOro SKCIEPUMEHTA, BBIABIKEHUE
TUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEIUYMHAMU, OOBSCHEHHE IOJTYYCHHBIX
pEe3yNbTaTOB, HUCMOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpUl M 3aKOHOB, yYMEHHE [IelaTh BBIBOJbLI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKA CTPOCHHUS OHOJIOIMYECKUX OOBEKTOB: BHJIOB,
MONYJISALMM, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOIC€OLIEHO30B M 3KOCUCTEM, OCOOEHHOCTHU
MIPOLIECCOB: HACJIEJICTBEHHOU M3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBUS YKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MEI, IEPEHOCA BEIIECCTB
U TOTOKa SHEPrUU B DSKOCUCTEMAaX, AHTPOIOIEHHBIX H3MEHEHUH B HKOCHUCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB M OMOT€OXUMUYICCKUX LIUKIIOB B Onocdepe;

yYMEHHE NMPUMEHATH MOJYYCHHbIC 3HAHUS U1 OOBACHEHUS OHOJOTMYECKHX MPOLECCOB U SBIICHUM,
JUIS. TIPUHATHS MPAKTUYSCKUX PEIICHUH B TMOBCEIHEBHON JKM3HHM C IENbIO0 OOecreueHus: Oe30MacHOCTH
CBOETO 3/I0POBbS U 3I0POBbSl OKPYXKAIOLIUX JIIOJEH, COOJIOJCHHsI HOPM TIPaMOTHOTO TIOBEJIECHUS B
OKpY>Karolllel MpUpOIHON cpenie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUSl JOCTHKEHUM COBPEMEHHOM
OHMOJIOTHH JIJIsl pAIIMOHATIBHOTO MPUPOAOIOIE30BAHUS;

YMEHHE pellaTh 3J€MEHTapHble OMOJIOTMYECKUE 3a/1ay, COCTaBISATh CXEMbl IEPEHOCA BEIIECTB U
SHEPTUM B KOocHUcTeMax (LENH MUTaHuUsA);

YMEHHE BBITIONHATH JIA0OPATOPHBIE M TPAKTHYECKHE padOTHI, COOMIOAATh MpaBWa MpU padoTe C
y4eOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh M MHTEPIPETHUPOBATH MH(DOPMAIMIO OMOJOTHYECKOTO COJCpIKAHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHUKOB (CpeICTBa MacCcOBOM HMHQOpMaiuw,
HAy4YHO-TIOMYJISIPHBIE MAaTEPUAIIBI), pACCMATPUBATH TTI00aTBHBIC YKOJIOTHUYCCKUE TIPOOIEMBI COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOINEHHUs, 0000Ias OHOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbBIE
13‘:[ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero KonTpoabubie IIpakTuueckue 06;:;?;223;2” e
padoThI padoTshI pecype
bubnmoreka [IOK
. brosorus kak Hayka 2 05 https://m.edsoo0.ru/7f41c292
2 JKuBbIe cUCTEMBI U X OpraHU3aIUs 1 Bubmzorexa HOK
https://m.edsoo0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 ﬁggg?/(;eeziﬁﬂﬁﬂ f41c292
4 JKuzHenesrenbHOCTh KJIETKU 6 E{tlgg?/(;:ee%iiorﬁﬂ f41c292
bubnunoreka LIOK
5) PasMHOXeHUE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPTaHU3MOB ) 1 hitps://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTh M N3BMEHUYUBOCTH OPTaHU3MOB 8 2 bubmorexa [IOK
https://m.edso0.ru/7f41c292
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHU 3 Eggg?/%?jiﬁﬂﬁﬂ 41292
8 [Ipomesxytounas arrectanus. IlpoBepounas pabora 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
w/n HaumenoBanue pasiejioB 4 TeM IPOrpamMMbl Beero Konrpoabusie IIpakruyeckue 00pazoBaTebHbIE
padoThI padoTshI pecypes
bu6nmorexa [IOK
! IBOIONKONHAA BKONOTHA ; 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE )XKU3HU Ha 3emiie 9 0.5 ]r?{tlgg-?/(;ﬁe;jig)orﬁﬂ fA1cc74
bubnunoreka LIOK
3 OprasH3Mbl i OKpykaiouas cpena > 1 https://m.edsoo.ru/7f41cc74
4 CooO11ecTBa U IKOJIOTMYECKUE CUCTEMBI 9 ﬁggg?/(;ee%ascﬁ)orﬁﬂ fA1cc74
S) [Ipomexyrounas arrecrauus. [IpoBepounas pabora 1 1
bubnunoreka LIOK
6 Pesepeiioe Bpens . https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue Aata
Bcero H3YYeHUs
padoThI padoThI

1 buonorus B cucreme Hayk 1
MeTtopl no3Hanus xxuBoi npupobl. [Ipaktuueckas padora Ne 1

2 «Mcnonp30BaHue Pa3IMYHBIX METOJIOB IIPH M3YUYCHUH OMOJIOTHYECKUX 1 0.5
00BEKTOBY»

3 buonornueckue CUCTEMBI, TPOLIECCH U UX U3YUYECHHE 1

4 XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAIbHBIE COJIU 1

5} benku. CoctaB u cTpoeHue OeKoB 1
depmeHTH — Onosornueckue Katanusatopsl. JlJabopaTopuas padora Ne 1

6 «3yueHne KaTaTMTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUJIa3bl 1 0.5
WM KaTajiasbl)»

7 Vraesonsl. JIunuael 1

8 Hyxneunosbie kucinotsl. ATD 1

9 Hctopus u Metoibl u3ydeHus kietku. Kierounas treopust 1

10 Kinetka xak mejocTHas »KUBasg CUCTEMA 1
Crpoenue sykapuoTHuueckoi kietku. JlaboparopHas padora Ne 2

11 «3yueHne cTpoeHus KJIE€TOK pacTeHHH, )KUBOTHBIX, TpUOOB U OakTepuil Mo 1 0.5
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOINpenapaTax U uX OIMuCcaHue»

12 OOMeH BelecTB WK MeTad0JIn3M 1

13 doTocuHTE3. XEMOCHHTE3 1

14 DHepreTuveckuii oOMeH 1
Kuznennsnii nukn kinetku. Jlenenue kietku. Mutos. Jlaboparopnast pabota

15 Ne 3 «Habmnronenne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX 1 0.5
MHUKpPOITperaparax»

16 buocuntes 6enka. Peakiys MaTpuyHOTO CHHTE3a 1

17 Tpancnsiius — OuocunTes Genka 1

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 1

19 @DopMBI Pa3MHOKEHUSI OPTraHU3MOB 1




20 Meiio3 1
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. OII010TBOpEHHE.

21 JlaboparopHast pabota Ne 4 «M3yueHne cTpOCHHUS MOJIOBBIX KJIETOK Ha 1 0.5
TOTOBBIX MHKPOIIPENapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 ['eHeTrKa — HayKa O HACJIEACTBEHHOCTH U M3MEHYHUBOCTHU 1

24 3aKOHOMEPHOCTH HACIE0BAHUS MTPU3HAKOB. MOHOTHOpUTHOE 1
CKpeIIMBaHNE

o5 JurubpuaHoe ckpermuBanye. 3aKOH HE3aBHCUMOT'0 HAaCJlIeIOBAHUS 1
MIPU3HAKOB
CueruieHHOE Haceq0BaHue Mpu3HaKoB. JlaboparopHas padora Ne 5

26 «3yueHne pe3ynbTaToB MOHOTUOPHUIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y 1 0.5
Ipo30(HIIBl Ha TOTOBBIX MUKpPOIpEnapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKoB, CIETICHHBIX C ITOJIOM 1
W3menunBocTs. Henacnencrsennas m3smMeH4nBoCTh. JlaboparopHas padbora

28 Ne 6. Uzyuenne Moan(ukanimOHHOM N3MEHYUBOCTH, TIOCTPOCHUE 1 0.5
BapUAIMOHHOTO PSAJa U BAPHALIMOHHOIN KPHUBOI»

29 Hacnencrsennas usmenunBocts. Jlaboparopuas padora Ne 7. «AHanu3 1 05
MYTaIi y IpOo30QHIEI HA TOTOBBIX MUKPOITPETIapaTax»

30 I'eneruka uenoBeka Ilpaktnueckas pabora Ne 2. «CocraBieHue M aHaiu3 1 05
POJIOCITIOBHBIX YEIOBEKa.

31 O6o06menne no Teme «HaciecTBEHHOCTh M K3MEHYMBOCTh OPTraHU3MOBY 1

32 Cenexuus Kak HayKa M IpoIece 1

33 Meroas! 1 JOCTHKEHHUSI CENIEKIIMU PACTEHUI U )KUBOTHBIX bHOTEXHOIOTUA 1
KaK OTpacilb IPOU3BOJICTBA

34 ITpomesxyTounas arrecrauus. [Iposepounas pabora 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4,5




11 KJIACC

Koaun4gecTBO 4acoB

Ne ni/m Tema ypoka Beero Kontposabnbie  IlpakTuueckue m;{?:l?n a
padoThI padoTsI

1 DBOJIIONHS M METOJIbI €€ U3yUCHUS 1

2 Hcropus pa3Butus npeactaBiaeHuii 00 SBOTIONUN 1

3 MUKpPO3BOTIOIHUS 1

4 [Momymsiunst KaK 31eMeHTapHas €AMHUIA BUa 1 dBommonun. JlabopaTopHas 1 05
pabota Ne 1 «CpaBHeHHE BUJOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO» '

5) JIBuokymiye cuibl (3JeMeHTapHble (PaKTOPhI) IBOJIIOLUN 1

6 EcrecTBenHsbIit 0TOOp M €ro (hopMBbI 1
Pe3ynbTaThl 9BOIIOIMN: TIPHCIIOCOOIEHHOCT OPTaHU3MOB U

7 BugooOpazoBanue. Jlaboparopnas pabora Ne 2 «Onucanue 1 0.5
IPUCIIOCOOJICHHOCTH OPTaHU3Ma M €€ OTHOCUTEIILHOTO XapaKTepay

8 HamnpaBneHust 1 myTH MaKpO3BOJIIOLIIH 1

9 Heob6paTtumocThb 3BOTIONNUH 1

10 Hcropus xu3Hu Ha 3emile 1 METO/bI €€ U3yUeHUs 1

11 I'unoTe3bl NPOUCXOKAEHUS KU3HH Ha 3eMIIe 1

12 Pa3BuTHe xu3HM Ha 3eMile 110 3paM U NIepruoJam 1
OCHOBHBIE 3Talbl YBOJIOIMH PACTUTEIHHOTO M KHBOTHOTO MHpA.

13 ITpakTuyeckas pabora Ne 1 «3ydeHne ucKomaeMbIX OCTaTKOB pacTeHU 1 1 0.5
KUBOTHBIX B KOJIJICKITHSIX)

14 CoBpemeHHas cucTemMa OpraHu4eckoro Mupa 1

15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) 1

16 JIBmokymiue cuibl (pakTopbl) aHTPOIIOTreHe3a 1

17 OCHOBHBIE CTaAUH IBOJIIOIUH YETOBEKA 1

18 YenoBeueckne packl U MPUPOIHBIE 1AM TAlMK YeJIOBEKa 1

19 O6o006u1eHne no Teme «BO3HUKHOBEHHE M pa3BUTHE KHU3HHU HA 3eMiIe» 1

20 DKoJorus Kak HayKa 1

21 Cpenpl 00uTaHUS U SKOJIOTHYECKHE (haKTOPBI 1

29 Aobunornueckue gaxtopsl. Jlaboparopnas padorta Ne 3. «Mopdonoruyeckue 1 05

0COOEHHOCTH pacTeHHH M3 pa3HbIX MecT oOuTanus». JlaboparopHas pabora




No 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa»

23 buotnueckue GakTops 1
24 9Kon0r1§qec1cne XapaKTepUCTHKU nomyisiiuu. [Ipaktuueckas padora Ne 2 1 05
«[TomcuéT MIOTHOCTH TOMYJISIIIMIA Pa3HBIX BUIAOB PACTCHUN
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
97 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI. DKOJIOTHYECKUE TUPAMUJIBI. 1
CsoiictBa 3xocucreM. Cykueccust
28 [IpupoaHbIe 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl 1
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOBI U YEIOBEUECTBA 1
34 [Ipomexyrounas attectanus. [IpoBepounas pabora 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
buonorust / Iaceunuk B.B., Kamenckuii A.A., PyounoB A.M. u npyrue /Ilox pen. [laceunuka B.B.,
Axnoneproe o0mmectBo «M3natensctBo «lIpocsenienne

METOJAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
[Taceunuk B.B. O6mas 6uonorus. ba3ossiit ypoens. 10-11 kiacc. Meroauueckoe mocooue

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bu6nuoteka LIOP:

https://m.edsoo.ru/7f41¢c292

https://m.edsoo.ru/7f41lcc74



https://m.edsoo.ru/7f41c292

