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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY ISl ONpEACTCHHS IMOJIXOA0B K
(dbopMUpOBaHHIO cO/EpKaHUA ydeOHOro mnpeamera «buoOrus» COCTaBUIM: KOHIIETITyaJbHbIE MOJIOKEHUS
@I'OC COO o B3auM00OYCIOBIEHHOCTH LIEJEH, COAepKaHuUs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKU BBIMMYCKHHUKOB, TOJOXKEHUS 00 OOIIMX LEeIsSX U NMPUHIUINAX, XapaKTepU3YIOLUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpenHero ooOmero obOpaszoBanus B Poccuiickoit denepainu, a TakKe IMOJIOKCHHS O
cnenuduke Ouonoruu, e€ 3HAUEHUU B TO3HAHMM KUBOM HPHUPOAbI U OOECHEUYEeHUU CYIIECTBOBAHUS
yenoBeyeckoro oodmiectsa. CornacHO Ha3BaHHBIM IOJIOKEHUSM, ONpPEeNICHbl OCHOBHBIC (DYHKIIMH TPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma mo Ouonioruu aét mpeacTaBiIeHUe O eNsx, 00 o0IIel crpaTeruu 00yueHus, BOCIIUTAHUS U
pa3BuTHa OOydarolmuXcs cpeAcTBaMH ydeOHoro mpeamera «buomorus», ompenenser o00s3aTelbHOE
IIPEIMETHOE COJAEpKAHUE, €ro CTPYKTYpY, paclpeleieHHe 10 pa3aeaaM U TeMaM, PEKOMEHIYEMYIO
MOCJIEI0BATENBHOCTh M3YUYEHHs Y4eOHOro Mmarepualia ¢ y4&TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTEeIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYatOMIMUXCsl.

B mporpamMe 1o OuONIOTMHM TakXe YYHUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yibTaraM oOydeHHs B (OPMHPOBAHUU OCHOBHBIX BHIOB y4eOHO-
MO3HABATENIBHON  JIEATENBHOCTH/Y4eOHBIX  JCHCTBHM  OOydalomUXcsi 1O  OCBOCHHUIO  COJAEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B nporpamme no 6uonorun (10-11 xnaccel, 6a30BbIi ypOBEHB) peain30BaH MPUHIIUI IPEEMCTBEHHOCTH
B M3y4YeHMM Ouoisioruu, Onarojaps 4emy B Hel IPOCMATpUBAETCS HAIIPaBICHHOCTb HAa pa3BUTHE 3HAHUH,
CBSI3aHHBIX C ()OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, LIEGHHOCTHBIX OPHUEHTALUN JTUYHOCTH,
9KOJIOTMYECKOTO MBILUICHUS, IPEACTAaBICHUN O 310pOBOM 00pa3e JKU3HM M OEpeKHbIM OTHOILEHUEM K
oKpyxartei npupogHoi cpexne. [loatomy Hapsiny ¢ u3ydeHHeM OOIIEOMOIOTHYECKUX TEOPHM, a TaKkxke
3HAHUN O CTPOEHMHU KMBBIX CUCTEM Pa3HOI'O PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX IPOLECCOB B
mporpaMMe 1o OMOJIOTUH yJeJIeHO BHHUMAHUE MCIIOJIb30BAHUIO TOTYYEHHBIX 3HAHWN B TOBCETHEBHOM >KU3HU
IUIsL pelieHus] TMPUKIAIHBIX 3a7ad, B TOM YHWCle: MPO(UIAKTHKH HACJIEICTBEHHBIX 3a00JICBaHMI YEIIOBEKa,
MEIMKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS SKOJOTHMYECKH II€JIeCO00pa3HOro TOBEICHUS B
OKpY’Karolllel MPUPOAHON Cpele, aHalIMu3a BIMSHHUS XO3SMCTBEHHOH AESITEIbHOCTH YEJIOBEKa Ha COCTOSHUE
MPUPOJHBIX U MCKYCCTBEHHBIX SKOCHUCTEM. YCHJIGHHE BHUMAHUS K MPUKIATHOW HAMPaBIEHHOCTH Yy4e€OHOTO
npenMera «buosiorHs» NPOJUKTOBAHO HEOOXOJUMOCTHIO O0ECHedeHMs YCIOBHHM [UId pELIeHUs OJHOM W3
aKTyalbHbBIX 33734 IIKOJHHOI'O OHOJIOTHYECKOro 0Opa30BaHUs, KOTOpas Mpeirnojaraer (OpMUPOBaHHE Y
00y4aroluXxcsl ClIOCOOHOCTH aJaNTUPOBATHCA K HM3MEHEHMSIM JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO
Mupa.

buonorus Ha ypoBHe cpeaHero obuiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa obecrieunBaeT
¢dopmHpoBaHUe y 00yJaromuxcs MpecTaBIeHN 0 HaydYHOH KapTHHE MUpa, paclIupsieT 1 0000IIaeT 3HaHUs O
KUBOM NPUPOAE, €€ OTIIMUUTEIBHBIX IIPU3HAKAX — YPOBHEBOW OpPraHU3AallMU W JBOJIOLHH, CO3MAET YCIOBUSA
JUIA: TIO3HAHUS 3aKOHOB JKMBOM NpPUPOJIBI, (opMUpOBaHUS (DYHKIMOHAIBHOM TI'pPAaMOTHOCTH, HaBBIKOB
310pOBOro M 0Oe3omacHoro odpasa *KU3HHU, 3KOJOTUYECKOTO MBIIIJICHHS], [IEHHOCTHOIO OTHOIIEHUS K >KHUBOU
IIPUPOJIE U YETIOBEKY.

Bbonbiioe 3HaueHune OMONIOTHSI MMEET TAaKXKe Ul PEIIEHUS BOCIMTATENbHBIX U PAa3BUBAIOLIUX 3aJ]ad
cpeaHero oouiero oopazoBaHMsl, colMaIM3anuu odydaroumxcs. M3yyenne Ouonorun obecrnednBaeT yciaoBHs
i GOPMUPOBAHUS MHTEIIEKTYadbHbIX, KOMMYHHKAIIMOHHBIX M MH(OPMALMOHHBIX HABBIKOB, ACTETUYECKOM
KYJIBTYpBl, CHOCOOCTBYET MHTETpallid OHOJOIMYECKUX 3HAaHUM C MPEACTAaBICHUSMHU U3 JAPYIMX Y4eOHBIX
MpeIMETOB, B YACTHOCTH, (PU3MKHU, XUMUU U reorpaduu. Ha3BaHHbIE MTOJIOKEHUS O TpeJHa3HAYCHUN Y4eOHOTOo
npeamera «bHOJIOTHs» COCTaBWIM OCHOBY JUISi ONpEIENCHHs MOJIXO0M0B K OTOOPY M CTPYKTYPUPOBAHHUIO €r0
coJiepKaHusl, MPEJCTaBIEHHOT0 B MPOTrpamMMe 1o OMOJIOTHH.

OT10op conepkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH C MO3HMIMHA
KYJIbTYPOCOOOPa3HOrO MOAXOAa, B COOTBETCTBUU C KOTOPHIM OOydaromluecs OOJKHBI OCBOUTH 3HAaHUS U
YMEHUS, 3HaUuMblIe 1711 (GOPMUPOBAHUS OOIIEH KyIbTYphI, ONpEeAEIAIONINe aIeKBaTHOE TOBEICHUE YEIOBEKa B
OKpY KaroIel MPUPOTHON cpesie, BOCTpeOOBaHHBIC B TTOBCEAHEBHOMN JKM3HU M ITPAKTUYECKON IEATEIBHOCTH.
Ocoboe mMecTo B 3TOH cHUCTeMe 3HAHWH 3aHMMAIOT 3JIEMEHTHI COJEp)KaHUs, KOTOpPhIE CIY)KaT OCHOBOW ISt
(dhopMHUpOBaHHS TPEACTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MHpa M I[€HHOCTHBIX
OpPHEHTAIMX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AI[MH OMOJIOrHYECKOro 00pa3oBaHusl.



CTpyKTypHpOBaHUE COJAEp)KaHHs y4yeOHOro marepuaja B MPOrpaMMe IO OHOJIOTHU OCYIIECTBICHO C
y4€TOM NPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSAX JKUBOW HpPUPOABI, O €€
YPOBHEBOH OpPraHM3alMU U HBOJIOIUH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro mpeamMera «buonorus»
BBIICIICHBI CIEAYIOIUE COAEp)KATEIbHbIC JMHUU: «buosornsa kak Hayka. MeToabl HaydHOTO IO3HaHUA»,
«Knetka xak 6uonoruueckas cucremay, «Opranusm Kak Ouosorudeckas cucrema», «Cuctema u MHOrooopasue
OPraHUYECKOT0 MUPa», « IBOJIIOLMS )KUBOU IIPUPOIBD), « IKOCUCTEMBI U IPUCYILHAE UM 3aKOHOMEPHOCTH.

Lenp n3ydenus: yyebnoro mpenmera «buosorus» Ha 0a30BOM ypOBHE — OBIQJICHHE OOYJarOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKLIHMOHAJIbHON OpPraHM3aLlMU JKUBBIX CHUCTEM DPA3HOIO paHra M npuoOpeTeHue
YMEHHU HUCHOJIB30BaTh ATH 3HAHUS I TPAMOTHBIX JCHCTBHHM B OTHOLICHWH OOBEKTOB KHBOW HPUPOABI U
peLeHMs] Pa3InYHbIX KU3HEHHBIX IPOOJIEM.

JlocTikeHue 1enn u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpoBHE oOecCTeUMBAaeTCs
pEILICHNEM CIIENYIOIINX 3a1au:

OCBOCHHE OOYYaIOUIMMHCS CHUCTEMbl 3HAHUH O OWONOTMYECKUX TEOpUAX, YUCHHUSIX, 3aKOHAaX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, IpaBUJax, CIy)KalIMX OCHOBOM i1 (OpPMHUPOBAaHUS MpPEJICTABICHUH O
€CTeCTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAayyHOro MO3HAHHUSA, CTPOEHUH, MHOroo0pasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM pa3HOTO YpPOBHsS OpraHW3allM{, BBIJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

(dopMHpoBaHUE y 00YYarOIUXCs [M03HABATEIbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH B
MIPOLIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTMHU HAayUHBIX B3IJISIOB, UJEH U MOAXOAO0B K U3YUEHHIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHM3aluy;

CTaHOBJICHHE y OOyyaroumuxcsi oOIied KyJbTypbl, (YyHKIIMOHAJIbHOW TIPaMOTHOCTH, Pa3BUTHUE YMEHHM
OOBSICHATh U OLICHUBAThH SIBJICHMS OKPYXAIOILEro MHUpPA JKUBOM NMPUPOAbI HA OCHOBAHWU 3HAHUI U OMNbITA,
MIOJIYYE€HHBIX IIPU U3YYEHUH OMOJIOTUH;

¢dopmupoBaHHe Yy OOY4YalOUIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAue€HUE OMOJOTMYECKUX 3HAHUM B
MIPaKTUYECKONH  JEATEIbHOCTH  4YEJOBEKa, pa3BUTUM COBPEMEHHBIX MEJMLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM KUBOW MPUPOJIbI, HEOOXOIUMOCTU
Oepe’KHOr0 OTHOILLIEHUSI K Hell, COOIIOIEHs STUYECKUX HOPM IIPH ITPOBEJACHUN OMOJIOTUYECKUX UCCIIE0BAHMIA;

OCO3HaHHE LIEHHOCTH OMOJOTMYECKUX 3HAHWM ISl OBBILIEHUS] YPOBHS 3KOJOTUYECKOW KYJIbTYpPBI, IUIs
(dbopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHWW M YMEHMH B MOBCEJHEBHOM KHU3HU JUIsl OLIEHKH IOCJIEICTBUI
CBOEH JesATEeIbHOCTH MO OTHOIICHUIO K OKpY’Karolled cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHE WU
coOmroienrne Mep npodrIakTUKK 3a0071€BaHUH.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNbHBIM Y4€OHBIM MPEIMETOM, BXOISALIMM B COCTaB NpeAMETHOM ob0nacTu «EcTecTBeHHO-HayudHbIE
IIPEIMETBD.

Jia u3yyeHus 6uosoruu Ha 6a30BOM ypOBHE CpeJHero odiero oopazoBanusi oTBoauTcs 67 yacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 ximacce — 33 yaca (1 yac B Hezento).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus xak Hayka. CBs3b OHMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JPYTUMHU €CTECTBEHHBIMU
Haykamu, ¢unocopuell, 3TUKOH, 3cTeTMKOW M mpaBoM. Posib Ouonoruu B (OpMHUPOBAHMM COBPEMEHHOMH
Hay4YHOH KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK.

Metoabl MO3HaHMUS KMBOM MpHpPOAbl  (HAONIOJEHWE, HKCIEPUMEHT, OIMCaHue, H3MEpeHue,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS XKUBOU TPUPOABI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

IIpaktnyeckas pabora Ne 1. «/cnonp3oBaHHME PA3IUYHBIX METOAOB IPU H3YYEHHHM OHOJIOIMUYECKHX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKussie cucrempl (6MOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouosioruu. OTIMYUE JKUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOJBI.

CpoiicTBa OmOCHCTEM M HX pa3HOOOpa3ue. YPOBHU OpraHU3allMd OHOCUCTEM: MOJEKYJISPHBIMA,
KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOIMYJSAIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOTr€OleHOTUYECKHA),
OonocQepHbIi.

JdeMmoHcTpamum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKYU KU3HUY, «YPOBHU OpraHU3alluu KUBOM IPUPOIBD.

Ob6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMHu4ecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUH COCTaB KJIETKH. XMMHMUYECKHE DJIEMEHTBI: MAaKPOIEMEHTBbI, MUKPO3JIE€MEHThl. Boxa u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lognepxkanne ocMoTrueckoro 6anaHca.

benku. CocraB u cTpoeHue 0enkoB. AMHUHOKHUCIOTBI — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHUMble
aAMMHOKHUCIJIOTBI. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPhI OCJIKOBOM MOJIEKYJIbI (II€pBUYHAsI, BTOPUYHAS,
TpPETUYHAs U YeTBEPTUUHAs CTPYKTypa). XUMHUYECKUE cBoWcTBa OenkoB. buonornueckue pyHKum O0€nKkoB.

®epmeHTHl — Ouosyormueckue Karanuszartopbl. CTpoeHue ¢epMeHTa: akTHBHBIM LEHTp, CyOcTpaTHas
cnenuduuHocTsb. KodpepmenTsl. Butamunsl. OTinuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a M J1e30KCUpu003a), aucaxapuabl (caxaposa, JIakTo3a) U
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOJOB.

Jlunuasl:  TpuraMuepuasl, ¢ochonunuasl, crepouisl. ['uapodunbHO-TUAPO(POOHBIE  CBOICTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPIHUH.

Hyxneunnosbie kucnotel: JJHK n PHK. Hykneornasl — MOHOMEpPBI HYKJIEHMHOBBIX KUCIOT. CTpoeHue u
¢yukun JJHK. Crpoenne u pynkunu PHK. Buast PHK. AT®: crpoenue u pyHkIum.

[MuTonorus — Hayka o kietke. Kiierounas teopust — mpuMep B3auMOAeHCTBUS Uael U (HaKkTOB B HAYUHOM
MO3HAaHUKU. MeTO bl U3yUEeHUSI KIETKH.

Knerka kak nenoctHas sxuBas cucrema. OOmue NMpHU3HAKM KIETOK: 3aMKHYTas HapykHas MeMmOpaHa,
mosekyinbl JIHK kak reHeTrdeckuit anmapar, CHCTeMa CHHTe3a OellKa.

Tunbl kneTok: sykapuoTHyeckas M INpokapuoTHueckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKOM
kietkd. Kierounas crenka Oakrepuil. CTpoeHHe 5>yKapHOTHYeCKOM KieTKH. OCHOBHbBIE OTIUYMS
pacTUTENbHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsl CTeHKA, MIMKOKaIUKC, uX GyHkuuu. [lnazmarnyeckas
MeMmOpaHa, e€ cBoiicTBa u ¢yHkumu. LuTorasma u e€ opranoussl. OHOMEMOpaHHbIE OPTaHOMIBI KIETKHU:
OIIC, ammapar @'omapmxu, nu3ocomsl. [lomyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHAPHUH, IUIACTH]IBI.
[TpoucxoxaeHne MUTOXOHIApUNA W TuiacTuA. Buabl mnactun. HememOpaHHbIe opraHONIbI KJIETKU: pPUOOCOMBI,
KJIETOYHBINA LEHTP, HEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIIMHA OpraHOUOB KIIETKU. BrirroueHusl.

Snpo — perynsaTtopHslii neHTp kieTku. CTpoeHue saapa: saepHas o00JI0uKa, Kapuorjazma, XpoMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIETKE.

JdemoHcTpaumnu:



IToptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKMX D3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuuer u cxemsl: «llepuoguueckast TabaMIa XUMHUUECKUX 3JIEMEHTOBY», «CTpOEHUE MOJIEKYJIbl BOABIY,
«buocunTes 6enkay, «CtpoeHue MoeKyIbl Oenka», «Ctpoenue dpepmentay, «Hykinennosbie kucinotel. JJTHKY,
«Ctpoenue Moinekynbsl AT®», «CTtpoeHHE 3YKApUOTUUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKN»,
«CTpoeHHE PACTUTENBHOU KIETKN», «CTpPOECHHE MPOKAPUOTHUUECKOW KIETKN», «CTpOEHHE spa KIETKN»,
«YTneBoasl», «JINTTHIBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOpyIOBaHHE JJisi IMPOBEICHUS HaONIOJACHHM, H3MEpEeHUH,
HKCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3ydeHune KaTaTuTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHIIa3bl
WJIM KaTaJiasbl)y».

JlaboparopHast pabora Ne 2. «M3ydeHwe CTpOCHHsS KJICTOK pPACTEHUWH, JKUBOTHBIX W OaKTepHid MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMHUCAHHUEN.

Tema 4. ’KuzHeneATeJIbHOCTDh KJIETKH.

OOMeH BemiecTB, WM MeTa0oMM3M. AcCCUMWIAIUSA (IUIACTUYSCKUA OOMEH) | JUCCUMUJIISALINS
(pHEepreTUYecKuid OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca Merabonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIH U reTepoTpodHbi. Pons ¢depMeHTOB B 00OMEHe BeEmIeCTB U
MIPEBPAILLICHUH SHEPTUU B KIIETKE.

®otocunte3. CeeroBas u TemHOBas ¢a3el (orocuHTe3a. Peakumm ¢orocunTeza. DhhHekTHBHOCTH
dotocunTe3a. 3HaueHue (QOTOCHHTE3a Uil KU3HU Ha 3emie. BrnusHue ycioBuii cpeasl Ha (QOTOCHHTE3 U
CTIIOCOOBI IOBBIIIIEHHS €70 POJAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OaKkTepun. 3HaYeHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTudeckuil oOMeH B kieTke. Paciiernienne BelecTs, BbACICHUE U aKKyMYJIUPOBAaHUE SHEPTUU B
KJIeTKe. DTalbl HepreTudeckoro oomena. I'nukonus. bpoxkenue u ero Bunbl. KucnopogHoe okucienue, Win
KJeTouHoe Jpixanne. OkucnurensHoe GochopumupoBanne. IPHEKTHBHOCTh SHEPTETUIECKOT0 OOMEHA.

Peakuuu wmarpuunoro cunte3a. ['enermueckas uHbopmanus u JIHK. Peanuszamusi reneruyeckoit
uHpopManuu B KJeTKe. ['eHeTMueckuil Ko M ero cpoiictBa. TpaHckpunuus — matpuuHblii cuHTe3 PHK.

Tpancnsanus — OuocuHTe3 Oenka. Otambl TpaHchasauuu. KoxumpoBaHue amMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.
Heknerounsle ¢opmbl xu3HM — Bupycbl. HMcropus otkpsituss BupycoB (/. W. IBaHoBckuit).

OcoOeHHOCTH CTPOEHHS M KU3HEHHOTO LMKIa BUpPycoB. bakrepuodaru. bonesnu pacteHuii, KMBOTHBIX U
YeJIOBEeKa, BbI3bIBaeMble BHUpycamMH. Bupyc ummyHnonedunura uenosexka (BUY) — Bo3Oyaurtens CIIN/a.
OOparHast TpaHCKPHUIIIIHS, peBepTaza U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIM.

JdemoncTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl n cxembl: «Tunsl nutanusy, «Merabomuszm», «MUTOXOHAPHUS», «IHEPreTUYECKH 0OMEHY,
«Xmnoporacty, «®@otocunrtedy, «Crpoenne JJHK», «Ctpoenune u pynkuunonnpoBanue rena», «CuHTe3 0enkay,
«['enernueckuit kox», «Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukn Bupyca CIIN/la,
6axTepuodara», «Pemnmuxarus JHK».

Ob6opynoBanue: moaenu-ammukauuu «Yasoenne [IHK wu tpanckpunums», «buocunres Oenkay,
«CTpoeHne KIeTKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii mukm, Wi >KU3HEHHBIN UK KieTku. MaTepdaza m muto3. Ilpomeccsl, mporekaronme B
uHTepdasze. Permukanus — peakuus matpuynoro cuaresza JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN Habop —
KapuoTurl. J{UMaougHBId M TaluIOMIHBIA XPOMOCOMHBIE HaOophl. XpoMaTuabl. lluTonornueckne OCHOBBI
Pa3MHOKEHHUS U UHIUBUAYAJIbHOIO Pa3BUTHs OPTaHU3MOB.

Henenue knetkn — mMuto3. Craauu murtosza. I[Iporeccel, mpoucxoasiire Ha pa3HbIX CTAIUSAX MUTO3a.
buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIeTKH — alonTo3.



@opMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrojoe M mojoBoe. Buubl 0ecronoro pasMHOXEHUS: IeJICHHE
HaJBOE, I[IOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BEreTaTHUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAYEHUE AJIs1 CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguu Mmeiiosa. Ilponeccel, nmpoucxonsiue Ha cTaausx meiosza. [loBenenue xpomocom B
Meiioze. Kpoccunrosep. bruonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

["ameTorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE Kene3bl: CEeMEHHUKH H
auyHukd. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo301 1, SHIEKIeTKa) — CIEpMaToreHes u
oBoreHe3. OcoOeHHOCTH CTPOSHHS AULEKIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes.

NunuBuayanpbHOoe pa3BuTHe (OHTOreHE3). OMOpHOHANbHOE pa3BUTHE (PMOpHUOTEHe3). Tarlbl
SMOPHOHAIILHOTO  pa3BUTHSl 'y IMO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHWE, TacTPYJSALUs, OPTaHOTCHE3.
[ToctaomOpuoHanbHOe pazBuTHe. THUIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHUS: MPAMOE, HEMpsMOe (JIMYMHOYHOE).
Bnustnue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.

JdeMoHcTpanum:

Tabmumpr u cxembl: «DOpMbl pa3sMHOKEHUSI OPraHU3MOBY, «/[BOilHOE OIIIOAOTBOPEHHE y LBETKOBBIX
pacreHmii», «BereratuBHOE pa3MHOXKEHHE pacTeHuil», «/lenenue kierku Oakrepuit», «CTpoeHHE IMOJIOBBIX
KJIETOK», «CTpoeHue xpomocoMbl», «Knetounslii uukny, «Pemmukanusa JTHK», «Mutoz», «Meito3», «lIpsmoe
U HENpsAMOE pa3BUTHE», «]'aMeToreHe3 y MIEKONUTAIOIIMX U YeloBeKa», «OCHOBHBIE CTaAMH OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKporpenapatsl «CrepMaTro30uabl MIEKOMUTAIOMIero», «SlilekieTka
MiIeKonurTawoero», «KapuokuHes B KJIETKaX KOpellKa JiyKa», MarHUTHas MOJEb-alIuIMKanus «JleneHue
kietku», Moaens JIHK, mogens meTadaznoii XpoMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Jlaboparopuast pabora Ne 3. «HaOmromeHne mMHuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIMpenaparax».

JIaboparopHas pabota Ne 4. «M3ydyeHne cTpoeHUs OJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENnapaTax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopus pasButus reHeTUKH. Poib LUTONOTMHM U SMOPHOJIOTHH B
CTaHOBJICHUM I'€HETUKH. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTObl TeHeTUKU
(TubpuIOTOTUYECKUH, TUTOTCHETUYECKUN, MOJIEKYIISIPHO-TeHeTH4YeckHil). OCHOBHbIE T€HETUYECKUE MOHSTHSL.
I'enernyeckasi CUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEIMBaHHM.

3aKOHOMEPHOCTH HAaCJI€JIOBaHUS TPU3HAKOB, YCTaHOBiIeHHble [. MenneneM. MoHoruOpuaHoe
CKpeIllMBaHHE. 3aKOH €IWHOOOpa3usi TuOpUIOB MepBoro mnokosieHus. I[IpaBuio aOMHUHHpOBaHMS. 3aKOH
paclleIIeHHs] IPU3HAKoB. [ ' nrores3a unctorsl ramet. [loHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOIO Hacle[OBaHUs MpH3HAKoB. llurtorenernyeckue
OCHOBBI JUTHOPUIHOIO CKpEUIMBaHMA. AHATU3UpYIOIEe CKpeluBaHue. Mcnoiab30BaHME aHAIU3MPYIOLIETO
CKpEILMBAHUS JUIsSl ONIPEICJIEHNS T€HOTUIIa OCOOU.

CueruieHHoe HacienoBaHue HpusHakoB. Pabora T. Moprana mo cuemjieHHOMY HacleJ0BAaHHIO I'€HOB.
Hapymenue cuenyenus reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKNE KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpEEICHUE 1M0Ja. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI. ['OMOrameTHbie
U TeTeporaMeTHbIE Oprain3msl. HacnenoBanue npru3HaKoB, CHEIVIEHHBIX C TIOJIOM.

WN3menunBocTh. Buabpl H3MEHUMBOCTHU: HEHACIEACTBEHHas M HacieacTBeHHas. Ponb cpeasl B
HEHACJeICTBEHHON M3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PHUKAIIMOHHON W3MEHYMBOCTH. BapuaoHHbIi psij
U BapuanroHHas kpuBas. Hopma peakuuu npusnaka. KonruecTBeHHbIE U KayeCTBEHHbIE TPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAM(PHUKAIIMOHHON H3MEHYUBOCTH.

HacnenacTBenHas, wiM reHOTHUNUYECKas, W3MEHUMBOCTb. KomOWHaTHBHAs HW3MEHUYMBOCTH. Meio3 u
MOJIOBOM TIpOIleCC — OCHOBa KOMOMHATUBHON M3MEHYMBOCTU. MyTallMoHHas U3MEHYMBOCTh. Kiaccuduxanus
MyTalUi: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MpUUMHBl MyTanuil. Myrarensnsle (GakTopbl. 3aKOH
TOMOJIOTMUYECKUX PSAJIOB B HacaeACTBEHHOM n3meHunsocty H. Y. BaBuiosa.

BHesiepHast Hacae/1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETUKH UEJIOBEKA: ME€HEATIOTHYECKUH,
OJIM3HEIOBBIN,  IUTOTEHETUYECKHH,  OMOXMMUYECKUHA,  MOJEKyIsipHO-TeHeTHnueckuii.  CoBpeMeHHOe
OIIpE/IEIIEHUE TEHOTUIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAaHUE, B TOM uucie ¢ nomoiubto I11P-
apanusa. HacimencTtBeHHble 3a00Ji€eBaHUs 4YeENOBEKA: TE€HHBIE Ooe3HH, OOJE3HM C HaCJIeICTBEHHOMN



IPEIPaCOI0KEHHOCTBIO, XPOMOCOMHBIE 0Oose3Hn. ComaTuyeckhue M TreHepaThBHble MyTauuu. CTBOJIOBBIE
kieTkd. [IpuHIMIBI 370pOBOro 00pasza >KW3HM, JUATHOCTHKH, MPOQMIAKTHKHA U JICYEHUS TE€HETHYECKUX
Oone3nell. MeIMKO-TeHEeTUYEeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHNE MEIUIIMHCKON T€HETHUKH B PEAOTBPALICHUN
Y JICYEHUH TeHETHYECKUX 3a00JIeBaHMI UyeloBeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. H.
Basuiios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHWE M €ro HUTOTEHETHYeCKas OCHOBa», «3aKoH
pacIieryieHusI U €ro HUTOTEHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI rameT», «JlurubpuaHoe CKpemmBaHHUE»,
«uronornyeckue OCHOBBI TUTHOPUAHOTO CKpeuIuBaHUsmy, «Meio3y», «B3aumoneicTBue amieinbHbIX [EHOBY,
«['enernueckne KapTbl pacTeHUM, JKMBOTHBIX M 4ejoBeka», «['eHeTHka moJa», «3aKOHOMEPHOCTU
HAacJeA0BaHMs, CLEIUIEHHOIO C mojom», «KapuoTumbl yenoBeka M KMBOTHBIX», «Buabl M3MEHUMBOCTHY,
«MoudukanonHas HU3MEHUUBOCTh», «HacnemoBanme pesyc-akropa», «l'eHeTHMKa Tpynnm KpOBHY,
«MyTannoHHas U3MEHYUBOCTBY.

Ob6opynoBanue: MoaeIH-anuIMKanui «MOHOTHOpUIHOE CKpeluBanuey», «Hemonnoe noMuHIpOBaHKEY,
«durubpunnoe ckpemmuBanuey», «llepekpéct Xpomocom», MHUKpOCKON M MHKporpenapaT <«/Ipozoduman
(HOpMa, MyTanuu (HOPMBI KPBLILEB M OKPACKHU Tela), repOapuii «["opoX MmOCeBHOM».

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlaboparopHast pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JTUTHOPHIHOTO CKPEIIMBAHUS
y Ipo30(UIIbl HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopuass pabora Ne 6. «/3yueHue MOIU(UKAIMOHHOW W3MEHYHBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

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

[IpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka U Ipolecc. 3apoKICHHE celeKuuu 1 aoMectukanus. Yuenue H. M. BaBunosa o
[EHTpaxX TMPOUCXOXKIEHUS M MHOrooOpasusl KyJIbTYypHBIX pacTeHHU. LIEHTphI HpPOMCXOXIECHUS IOMAIIHUX
XKUBOTHBIX. COpT, OpO/1a, MITAMM.

CoBpeMeHHbIE METO/bI CENeKUMU. MaccoBbli M MHIMBUIYaJIbHBIA OTOOpBHI B CEJIEKIIMM PACTEHUN U
KHUBOTHBIX. OlleHKa DJKcTepbepa. bIU3KOpOICTBEHHOE CKpeuluBaHue — HWHOpuAMHT. Yucras IWHUA.
CkpeniBanue YnucThIX JIUHUHN. ['eTeposuc, nnu rudbpuanas cuna. HepoactBeHHoe ckpenyBaHie — ayTOPUAMHT.
Otnanénnas rubpuamzanus U e€ ycnexu. HckycCTBeHHbBIM MyTareHe3 MW TOJY4YE€HHE TMOJIHMILIOUIOB.
JlocTuKeHUsI CeIeKIUU PaCTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MPOM3BOACTBA. ['€HHAs MHXKEHepHs. DTamlbl CO3/aHUs PEeKOMOMHAHTHON
JHK wu Tpancrennbix opranu3sMoB. Knerounas wuHxeHepus. Krnerounsle KyJIbTypbl. MUKpPOKIOHAIBHOE
pasMHOKeHHE pacTeHuidl. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okosorudeckue u atuueckue nmpoodsuemsl. 'MO — reneTnyecku MOIU(GUIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

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

Tabmuupel m cxempl: Kapta «LIeHTpbl MPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTEHUN»,
«[Topoasl nOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMiD», «OTaanéHHas rudpuauszanus», «PadoTs
akagemuka M. @. HMBanoBa», «llomummongus», «OO0BeKTHl OHMOTEXHONOrHN», «KIileTOYHBIE KYIbTYyphl U
KJIIOHHpOBaHHe», «KOHCTpynpoBaHue U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MYJSDKHA TUIOJIOB U KOPHEIUIONOB JUKUX (OPM M KYJIBTYpPHBIX COPTOB PACTEHMH,
repOapuiit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JAOCTH)KEHUSI CEJIEKIIMM PACTEHUN M KMBOTHBIX (Ha CEJIEKLHOHHYIO
CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SICTBO, J1abopaTopuio
arpoyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBosnronMOHHAs OHOJIOTHS.
[IpennochiIKu BOZHUKHOBEHUS SBOJIIOLIMOHHONW T€OpUHU. DBOIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
BrnusiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.



CBunerenbctBa dBomonuu. [lameoHTonornueckue: IMOCIEAOBATENbHOCTh IOSABICHUS BUIOB B
MaJICOHTOJIOTUYECKON JIETOMHCH, NepexoaHble ¢opMmbl. buoreorpaduueckue: cxonctso u paznuuue GayH H
(10p MaTEepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOJCTBA U Pa3inyuvs dMOPHOHOB PAa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIE, pPYyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACIEACTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX IyTeH y Bcex
OpraHU3MOB.

OpomonronHas teopuss Y. JlapBuHa. [Ipeanocbulku BO3HMKHOBEHUS AApBUHU3MA. JIBMXKyIlME CHUIIbI
HBOJIIOIMH BUIOB 10 [lapBuHY (M30BITOUHOE Pa3sMHOKEHUE MPU OTPAaHHUYECHHOCTH PECYpPCOB, HEOMpeaenEéHHAas
M3MEHYMBOCTh, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus Bosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBontonus. [lonynsaums kak eIMHALIA BUJIA U SBOJIIOLUU.

JBmwxyue cuibl ((pakToOpbl) SBOJMIOLKMK BUAOB B MpHupoae. MyTalMoOHHBIA MpoIiecc U KOMOWHATUBHAS
M3MEHYUBOCTb. [lomymsiiiioHHbIe BOIHBI U Jipeiid reHoB. V3011 1 MUTpaLys.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTop IBOIOIIH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoiitouud. [Ipumepsl npucnocobieHuil y opraHu3MoB.
ApomMopd0o3bl 1 UIH0AAATI TAIHH.

Bun u BunmooGpazoBanue. Kputepunu Buma. OcHoBHBIE (DOpMBI BHUI000pa3oBaHusA: reorpaduyueckoe,
JKOJIOTUYECKOE.

MaxkposBomorusi. GopMbl 3BoJOLKU: PUIeTHYECKas, JUBEPreHTHAsl, KOHBEPTeHTHAs!, MapalijielibHasl.
HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxaeHne OT HeCHEUUATM3UPOBAHHBIX mpeAkoB. [Iporpeccupyromas creuuanu3anus.
AnanTtuBHas paguanus.

JdeMmoHcTpamum:

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

TaOnuis! u cxeMbl: «Pa3BUTHE OpraHMYECKOI0 MUPA Ha 3eMJie», «3apOAbILIN I03BOHOYHBIX KUBOTHBIX),
«Apxeontepukcy, «DopmMbl 60pbOBI 3a cyiiecTBoBaHHe», «EcTecTBeHHBIH 0TOODPY», «MHOr000Opasue copToB
pacrenuit», «MHoroobpasue mMOpoa KHUBOTHBIX», «[lomymsimmm», «MyTalMOHHAsT HM3MEHYHBOCTbHY,
«Apomopdossy, «Mauoanantanumny, «O0mas aerenepanus», «/Bmxyiue cuibl sBomonun», «Kapra-cxema
MapmipyTa nyremectBust Y. Jlapsunay, «boprba 3a cymectBoBanue», «IIpucnoco01eHHOCTh OpraHU3MOB,
«["eorpaduueckoe Bun000pa3oBaHue», « IKOIOTHUYECKOE BUI000PA30BAHHE.

O6opynoBaHMe: KOJIJIEKIMS HACEKOMBIX C pa3jIMYHbIMM THIIAMM OKpPAcKH, HabOp IUIOJOB M CEMSH,
Koyekius «lIpumepsl 3alUTHBIX NPUCHOCOONEHUN Yy JKUBOTHBIX», Mojenb «OCHOBHbIE HaIpaBICHU
ABOJIIOLIMNY, 00bEMHAs Moieb «CTPOEHHE TOJIOBHOI'O MO3Ta TO3BOHOYHBIX Y.

buoreorpaguyeckas kapra mupa, Kosjulekuus «DoOpMbl COXPAHHOCTHM HCKOMAEMBbIX >KUBOTHBIX U
pacTeHuii», Moaens ammumkanusa «llepekpéct xpomocom», BilakHbIe npernaparbl «Pa3BUTHE HAacEKOMOIO»,
«Pa3Butne nArymku», Mukpormnpenapar «Jlposoduna» (Hopma, MyTauu GOpMbI KpPbLIILEB U OKPACKH TEJNa).

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JIaGopatophas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabora Ne 2. «Omnucanue TPUCIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE )KU3HU Ha 3emie.

JloHayuHbIE NPEACTABIECHUS O 3apOKICHUM >KM3HU. HaydHble TMIIOTE3bl BO3HMKHOBEHHS XH3HU Ha
3emsie: abuoreHe3 M maHcHepMusa. XUMHUYECKash 3BOIIONUSA. AOGUOTEHHBI CUHTE3 OPraHMYECKHX BEIIECTB U3
HEOPraHMUYECKUX. OKCIEPUMEHTAIbHOE MOATBEP)KIECHUE XHMHUYECKOM dBomouuu. HauanbHble 3Tamnbl
6uonornueckoit sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE
pOTOKIETKH. [IepBble KIIETKN U UX 3BOIOLNA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3um Ha 3emiie mo spam W mepuonam. Karapxei. Apxeickas M TPOTEPO30MCKasl JPHI.
[Taneosoiickass »9pa ©u €€ TMEePUOABI: KEMOPUHCKHUN, OPJOBHUKCKUN, CHIYPUUCKHHA, JEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickas 3pa u €€ nepuoibl: MajJeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOTE€HOBBI.



XapakTepucTuKa KiIMMaTa U T€0JIOTMUECKUX NpoleccoB. OCHOBHBIE 3TAIbl 3BOJIOLUN PACTUTEILHOIO U
KHMBOTHOIO MHpa. ApoMopdo3bl Yy pacTeHUI U *KHUBOTHBIX. [losBICHME, pacBeT U BBIMHUpPAHHE I'PYII >KUBBIX
OpPraHHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak OTpPakeHHE HBOMIONUM. OCHOBHBIE CHUCTEMAaTHYECKHE TIPYIIIBI
OpPraHHU3MOB.

OBomronys 4ea0BeKa. AHTPOIIOJIOTH KaK HayKa. Pa3sBuTHe MPEeNCTaBICHUN O IPOMCXO0KIEHUH YEI0BEKa.
Metoapl u3ydeHus: aHTponoreHesa. CXOACTBa M pas3iuuMsl 4elIOBEKa M JKUBOTHBIX. CHCTEMAaTHYECKOE
II0JIO’KEHUE YEJIOBEKA.

JBmwxyue cuibl ((akTopsl) aHTpororeHe3a. HaciencTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIH 0TOOD.
OOuiecTBeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIILIEHUE, peUb.

OcCHOBHbBIE CTaJUM W BETBU OHBOJIIOLMM YEJIOBEKA: aBCTpaJonuTeku, YesnoBek ymenbiii, Yenosek
npsaMoxoamui, Yenoek HeanaepranbCckuil, UenoBek pasymHbld. HaxoOku HMCKOMAaeMbIX OCTAaTKOB, BpEMs
CYIIECTBOBAHHUSA, 00JIACTH PACIIPOCTPAaHEHHS, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OpyIusl.

Yenoeueckue pacsl. OCHOBHBIE OOJbIIME pachl: €BponeouIHas (eBpa3uiicKas), HErpo-aBCTPAIIONIHAS
(3xBaTOpHAJIbHASA), MOHIOJIOMJIHAs (a3MaTCKO-aMEpUKaHCKast). YepTbl MpUCIIOCOOIEHHOCTH INpEACTaBUTEIEH
4eJI0BEYECKHUX PAc K YCIIOBUSAM CylecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Muinep, I'. FOpu, Y. JlapBuH.

Tabmuupel 1 cxembl: «Bo3HukHoBeHue CoJHEYHON cucTeMbl», «Pa3BUTHE OpPraHUYECKOro MHUpay,
«PacturenbHas kietka», <« KuBorHas kierka», «lIpokapuoruyeckas kierka», «COBpeMEHHas CHCTEMa
OpPraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bIH»,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO Y€JIOBEKay, «JIpeBHeHIne I0amn»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI0AN», «HeI0BEYECKHE PAChI.

Ob6opynoBanue: Mymspku «[IpoucxoxaeHue dvenoBeka» (OIOCTBI aBCTPAIONMTEKA, MMTEKaHTPOIA,
HEaHJIepTaiblla, KPOMAaHbOHIIA), CICNKH WM H300paKCHUsT KaMEHHBIX OpYIUi IMEepBOOBITHOTO YeJIOBEKa
(xkaMHU-YoMIepsl, pyOusa, ckpeOia), reoXpoHOJOrHYecKas Tabiuna, Koyuiekius «PopMbl COXPaHHOCTU
HCKOINAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThI:

[IpaxTuueckas padora Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PACTEHUM U )KMBOTHBIX B KOJJIEKLIUSAX.

DKcKypeust «9BOJIOLUS OPraHMYecKoro Myupa Ha 3emie» (B €CTECTBEHHO-HAay4YHbIH WM KpaeBeJ4eCKUn
My3ei).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

DKoJorusi Kak Hayka. 3ajadd M pas3ieiabl SKOJIOTMH. MeTonbl 3KOJOTMYECKUX HCCIeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorndeckue Qaxrtopsl. Knaccupukamus sxogoruueckux (akTopoB: abHoTHYEecKHe, OMOTHYECKUE U
aHTpONOreHHbIe. JleficTBUE 3KOIOrnYecKuX (PakTOpOB HAa OPraHU3MBI.

AbuoTtnueckue (akToOphl: CBET, TemiepaTypa, BiaxHocTb. ®otonepuoausm. Ilpucnocobnenus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYeckuX (hakTopos. bruonornueckrue puTMsl.

buotnueckue axropsl. Bunsl OnoTnyeckux B3auMoJecTBUI: KOHKYPEHLIUS, XUITHUYECTBO, CHMOHO3 U
ero Qopmsl. [lapazutusM, koomepanus, MyTyaau3M, KOMMEHCaIM3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AMmeHcanu3M, HeWTpaiau3M. 3HaueHHe OMOTHYECKMX B3aWMOJEHCTBMH Ul CYILECTBOBAHUS OPraHHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyaauud. OCHOBHBIE IIOKA3aTeNM MOMYJSIIMHM: YUCIEHHOCTD,
IJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MuUrpanus. J[MHaMUKa YUCIEHHOCTH TONYJISIUU U €€
perysanus.

JdemoHcTpaumnu:

[Toptpetsl: A. I'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmuusr u  cxemsl: kapta «lIpupognsie 30HbI 3emun», «Cpenpl OOUTaHHMS OPraHU3MOBY,
«Doronepuoausm», «llomymsamumn», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJSAUUU HHQY30pHH-
Typenbkny, «[luiesblie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckne 0COOCHHOCTH PACTCHUH M3 Pa3HbIX MECT OOUTaHUS».

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

[TpakTrueckas padota Ne 2. «ITofacd€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.



Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBbI.

CooOmectBO opraHu3amMoB — OwuonieHo3. CTpykTypbl OWOIIEHO3a: BHIIOBas, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Dxonornueckue cucrteMbl (3kocuctemsl). [lonarue o6 skocucreme u OuoreorneHo3e. OyHKITMOHATBHBIC
KOMITOHEHTBI SKOCHCTEMBI: MPOYLIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopoT BelecTB 1 MOTOK SHEPTUH B
skocucteme. Tpodudeckue (MuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE MMOKA3aTEIH
HKOCHUCTEMBI: Ouomacca, MPOIYKIHA. DKOJIOTMYECKHE MUPAMUIBI: MPOAYKIHH, YHCICHHOCTH, OHOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYMBOCTh, CAMOpETYJIsiLus, pa3BuTHe. CyKiieccus.

[TpupoaHble SKOCHCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOWHOTO HJIM IIMPOKOJIMUCTBEHHOTO
neca.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bruomorniueckoe M X03HCTBEHHOE
3HaYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycroitunBocty 3kocucteM. CoxpaHeHHEe OMOJIOTMYECKOTO pa3zHOO0Opasus
Ha 3emuie.

VYuenue B. U. Bepnanackoro o 6uoctepe. I'panuiibl, coctaB u cTpykTypa Ouochepst. JKupoe BemecTBo u
ero pynkiuu. OcobernHocTr 6uocdepsl Kak riao0aabHON dKOCHCTEMBI. J[MHAMIYecKoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

KpyroBopotsl BeliecTB M OHOr€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoia, a3oTa). 30HAIbHOCTb
ounochepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenoBeuecTBO B Ouocdepe 3emuu. AHTPONOTeHHblE U3MeHeHUsT B Ouocdepe. [nobdanmbHbIC
AKOJIOTMUYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHu€e MPUPOABI U yeroBeuecTBa. CoxpaHeHne OMopa3Hoo0pa3usi Kak OCHOBA YCTOMYUBOCTH
o6unocdepsl. OCHOBA palMOHAILHOTO YIPABJICHUS IPUPOTHBIMU PECYpCaMH M X UCIOJIb30BaHUE. JlOCTIKEHMS
OHMOJIOTHH U OXpaHa MPUPOJIBIL.

JdemoHcTpaumnu:

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

Tabmuups! u cxemsl: «[lumessle nenu», «buoleHo3: cocTaB U CTpyKTypa», «[Ipupoansie coodiiecTBay,
«Uemnu nmutaHusy, «IKonoruueckas nupamuaa», «buocdepa u yenoBek», «IKocucTeMa MIHUPOKOIUCTBEHHOTO
neca», «JKocHcTeMa XBOMHOro secay, «buonenos Bomoémay, «ArpoueHos», «lIpuMepHbIe aHTPONIOTEHHBIE
BO3JICHCTBUS Ha MpPUPOAY», «BakHelIre MCTOYHUKH 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX Boa», «llouBa —
BaXkHEiIas cocTapisomas ouocdepor», «DaxkTopsl aerpaganuu nousy, «IlapHUKOBbI 3P dexT», «DakTopsl
pallMOaKTUBHOTO 3arpsisHeHus Ouocdepbl», «OOmas crpykrypa Ouocdeps», «PacmpocTpaHeHHe XHU3HH B
ounocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B Ouochepe», «KpyroBopor azora B
IPUPOIE».

O6opynoBanue:  Mojenb-anmmukanus  «TunuyHble  OWOLIEHO3b», Tepbapuil  «PacTuTenbHbIe
cooOmiecTBay, Koiekiuu «buonenos», «Bpeaurenn BaKHEHIIUX CEIBCKOXO3IHCTBEHHBIX KYIBTYPY,
repOapuy M KOJUICKIIMH PAaCTCHUH W JKUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM SKOJIOTUYECKHM TPYIIIaM OJTHOTO
Buza, Kpacnas kaura Poccuiickoit denepanuu, n300pakeHUs OXpaHsEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacno ®I'OC COO, ycraHaBiauBarmOTCA TPeOOBaHUS K pE3yJIbTaTaM OCBOCHHS OOYYaIOIIMMHUCS
IPOTpaMM CPEAHEro o0mero oopa3oBaHys: TMYHOCTHBIM, METAPEAMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMUYHOCTHBIX pE3Yy/lbTaTOB OCBOEHMS mpeaMmera «bHOIOrusA» BBIIEIEHBI CIENYIOLIUE
COCTaBJISIIOUINE: OCO3HAHHME OOYYAIOIIUMUCS POCCUUCKONW TIpa’kJaHCKOM HICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEICHUIO, HAIWYHE MOTHBAIMM K OOY4YEHHUIO OHOJIOTHH,
L[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKJCHUH JUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAAULUN Pa3sBUTHA OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYyYaromuxcs
PYKOBOJCTBOBATbCS B CBOEH JIEATEIIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IMPUCYIIMMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAIMYHE 3KOJOTMYECKOTO IPABOCO3HAHMA, CIIOCOOHOCTH CTaBUTh LEIH M
CTPOUTD KU3HEHHBIEC IJIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUs mpeamera «bHonorus» nOCTUTAIOTCA B €OUHCTBE Y4eOHOU
BOCIIUTATEIbHON JIEATEIbBHOCTU B COOTBETCTBUM C TPAJULUMUOHHBIMU POCCUHUCKHUMH COLMOKYJIbTYPHBIMH,
HMCTOPUYECKUMHU M JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMHU
MOBEACHUA M CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHMS, CAMOBOCHUTAHHMS W CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULIUU JIMYHOCTHU, MATPUOTU3MA, YBAKEHHUS K 3aKOHY U MPAaBONOPSAIKY, YEJOBEKY Tpylda U
CTapluieMy TOKOJCHHIO, B3aUMHOTO YBa)XKEHHUsS, OEpPEKHOr0 OTHOIICHUS K KyJIbTYpHOMY HACIEIUI0 H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpOAE U OKPYKAIOILIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «bHoaorus» JOMKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYArOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH MO3WIMEH JHYHOCTH,
CUCTEMON  IIEHHOCTHBIX  OpHUEHTAIlMi{, TO3UTUBHBIX BHYTPEHHUX YyOEXIEHUH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCUICKOT0O OOIECTBA, PACIIMPEHNUE )KU3HEHHOIO OIbITA U OMbITA JEATEIbHOCTH
B [IPOIIECCE peaTU3all OCHOBHBIX HAPABICHUN BOCIIUTATEIbHOM ACSITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIUU OOYYaIOIIErocss Kak aKTMBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHIICKOTO 00I1IeCTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH IMPU CO3/JaHHUU Y4YEOHBIX IMPOEKTOB, PELICHUH
y4eOHBIX ¥ MMO3HABATENbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTpEAENATh COOCTBEHHYIO MO3HUIMIO MO0 OTHOLIEHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U
OOBICHATH €€;

YMEHHE YYUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJEN C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKEHHEM;

TFOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIIOJIHEHMSI YUEOHBIX, MO3HABATEIbHBIX U
HCCIIEIOBATENFCKUX 3a/a4, YBaXUTEIHHOTO OTHOILIEHUS K MHEHUIO OMIMOHEHTOB MPH OOCYXIEHWU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUMCKON TPaKAAHCKON MJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Tiepes PommHOIM, TOpaOCTH 3a CBOM Kpail, cBowo PoauHy, CBOW SI3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJIEIUI0 U MaMATHUKAM IPUPOJBI, NOCTIKEeHUsM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJOTUH, MTOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B ITO3HAHUU 3aKOHOB IPUPO/IbI, B )KU3HM YEJIOBEKa U COBPEMEHHOT0 O0IIIEeCTBa;

uaeitHas yOexXIE€HHOCTb, TOTOBHOCTh K CIIy)XKeHHMIO W 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBECHUS;



CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSM, CO3JJaHHUIO CEMbU HA OCHOBE OCO3HAHHOI'O MHPHUHSATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULMAMU HApo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyZa, OOIECTBEHHBIX OTHOIICHU;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHHUIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHME IPOSBIATH KadyecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usuvyeckoro BoOCHUTAHUS, (OPMUPOBAHMS KYJILTYPbl 310POBbSi M 3MOIHUOHAJILHOIO
Os1aromosty4us:

MOHUMAaHKUE U peaju3alus 3I0pOBOro U 0e30macHoro odpasa >KM3HU (30pOBOE MUTAHHE, COOIIOICHUE
TMTUCHUYECKUX TPaBHJI U HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHATUH W OTIBIXa, PEryispHas (uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY H
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTU TPaBUJ HMHAMWBUIYATbHOTO M KOJUIEKTUBHOTO O€30MacCHOTO TIOBEJICHHUS B
CUTYaLUSX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCJIEJCTBUI W HENPHSITHS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHHUS AlKOroJisi, HapKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTUBHOM JIESATENLHOCTH TEXHOJIOTUYECKOM M COLIMAIbHON HAMPaBICHHOCTH, CIIOCOOHOCTD
MHULUUPOBATH, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO 1€ATEIbHOCTD;

UHTEpeC K pa3nuuyHbiM cdepaMm mpodhecCHOHANbHON NesSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO Ha POTSHKEHUU BCEH )KU3HU;

7) IKOJIOTUYECKOTO BOCTIUTAHHUSI:

9KOJIOTHUYECKU I1eJIeco00pa3Hoe OTHOIIEGHHWE K MPUPOJE KaK MCTOYHHKY JKU3HHM Ha 3emiie, OCHOBe €€
CYLIECTBOBAHMSI;

TIOBBIIIEHUE YPOBHS HKOJIOTMYECKOM KyJIbTYpbl: NPUOOpETEHHE ONbITa IUIAHUPOBAHUS IOCTYNKOB H
OLIEHKH UX BO3MO’KHBIX MOCJIEICTBUMN I OKPYKAIOLIEH cpeibl;

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

CIOCOOHOCTH MCIIONIBb30BaTh MPUOOPETaeMble MPU U3yYEHUH OMOJIOTUM 3HAHUS M YMEHUS NPU PELICHUH
pobJeM, CBA3aHHBIX C PALMOHATIBHBIM MPUPOJIONOIb30BaHUEM (COOJIIOICHNE PaBUII MOBEICHUS B MIPUPOJIE,
HaIpaBJIEHHBIX HA COXpaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

aKTUBHOE HENpPUITHE [EHUCTBUM, MPUHOCALIMX BpPEN OKPYXKAIOUIEH NPUPONHON Cpele, yMEHHE
MIPOrHO3UPOBATh  HEONAroNpUSATHBIE JKOJOTUYECKUE TIIOCIEJACTBUS  MNPEANPUHUMAEMBIX JACUCTBUA U
IIPeIOTBpALIaTh UX;

HaJMYuE€ PAa3BUTOrO 3KOJOTMYECKOIO MBIIIJICHHUS, 3KOJOTHYECKON KYJIbTYpPbI, OIBITa JEATEIbHOCTH
9KOJIOTMUECKON HalpaBIE€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCA UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW U
COLIMAJIbHOW TMpakTUKE, TOTOBHOCTM K YYaCTUIO B MPAKTHUYECKON JIEATEIbHOCTH HKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH U
OOIIECTBEHHOHN MPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MIOJINKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJIbTYpbl Kak CpeJCTBAa B3aMMOJICHCTBHUS MEXIY
JIIOJbMU U NTO3HAHUS MUPA;

MOHUMaHHue cneruuKd OMOJOTUU KaK HAyKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUHU PALMOHAIBLHOTO
HAyYHOTO MBILIUICHHUS, CO3[JaHUM IIEJIOCTHOTO MpPEACTAaBICHUS 00 OKpYXKalollleM MHUpPEe Kak O €IUHCTBE
MIPUPO/IbI, YETOBEKa U 0OIECTBA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnr IpobiieM COXpaHEeHUS
IIPUPOIHOTO PaBHOBECUS;



yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JUIsI COBPEMEHHOW IIMBHIIM3AIMH: 00ECIIEYCHUsI HOBOTO YPOBHS
pa3sBUTHsI MEJULMHBI, CO3/aHUE MEPCIEKTUBHBIX OMOTEXHOJIOIMH, CIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOIEMBI
pa3BUTHs YEJIOBEYECTBA, MOMCKA IYTEH BBIXOJA W3 TIO0AIBHBIX JKOJIOTHYECKUX MpodiaeM U obOecreueHHs
nepexofa K YCTOMUMBOMY pAa3BUTHIO, PpAIlMOHAJIBHOMY HCIIOJIB30BAHUIO TPHUPOJHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B IOJYYEHHUU OMOJOTMYECKUX 3HAHMHM B LEJISAX MOBBILICHUS OOILEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHON 4acTH (YHKIHMOHAJIHHOH I'PaMOTHOCTH OOYyYaroIuxcs,
dhopMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCMOJb30BaTh IOJIydyaeMble 3HAHUSA JJIs aHaIW3a M OOBSCHEHUS SIBICHUM OKpYKalollero Mupa Hu
MPOUCXOIAIINX B HEM M3MEHEHMI, YMEHHUE JeNlaTh 00OCHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HaYYHBIX (DAKTOB U
HMEIOIINXCS JAHHBIX C LEJIBIO OJYyYeHUs JOCTOBEPHBIX BbIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJOrMYECKHe 3HAHHS /s pelmeHus npobieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IICHHOCTH HAY4YHOW  JeSITEIBHOCTH, TOTOBHOCTH OCYHIECTBIISITH INPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUI0O M CamMOOOPa30BaHUIO, K AaKTHBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIMU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATDHI

MeTanpeMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «bHoorusy BKIIOYAIOT: 3HAYMMBIC IS
(GbopMUPOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCA MEXKIUCIUIUIMHAPHBIE (MEXIpEeAMETHbIE) OOIIeHayYHbIe
MOHATHSA, OTpaXarolue MEJOCTHOCTh HAy4yHOW KapTHUHBI MUpa U CHenuduKy METOJ0B TMO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SBJICHUE, MPOIECC, CUCTeMa, Hay4YHBIA (akT,
MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEOBAaHUE, HAOIOICHUE, U3MEPEHNE, SKCIIEPUMEHT
U JpYyrux), yHUBEpCalbHble y4deOHble eHCTBUS (TO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIC, DETYJISTHUBHBIC),
obecnieunBaromue  (GopMupoBaHHE (PYHKIHOHATBHOH TPAaMOTHOCTH H  COIUAIBHOH  KOMIICTCHIIUU
oOydaromuxcsi,  CHOCOOHOCTh  OOy4arolIMXCS  HKCIOJIb30BaThb  OCBOEHHBIE  MEXAMCUUIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMUS W YHUBEpPCAIbHBIC Y4YeOHBIC JECUCTBUS B IIO3HABATEIBHOM M COLIMAIBHOU
MIPaKTHKE.

MeranpeameTHbie pe3ysbTaThl OCBOCHHS TMPOTPAMMBI CpEIHEro oO0Iero oOpa3oBaHMs JTOJKHBI
OTpa)aTh:

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU J1€CTBUAMM:

1) 6a3oBble JIOrHYecKHe JAeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPAaBHEHUS,
Kiaccuukanuu, o0OOIIEHUs), PACKPBIBATh CMBICT OHMOJOTHYECKUX TMOHATHM (BBIIETSATH MX XapaKTEpPHBIE
MIPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OTIpeNeATh 1EeNN JEeATeTbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH HX JOCTHXKEHHUS, COOTHOCHUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJIEHHBIMU LETSIMU;

WCIIOJIh30BaTh OMOJIOTMYECKUE TTOHATHUS 11 OOBsICHEHUS (DAKTOB U SIBJICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEAyKTHBHBIC, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH ¥ TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSIX, (DOPMYTUPOBATH BHIBOJIBI U 3aKJIFOUCHHS;

MIPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA ISl MPEACTABIEHUS CYIIECTBEHHBIX CBSI3€Ml U OTHOLIEHUU B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a Tak)Ke MPOTUBOPEYHMI PA3HOTO POJia, BBHISBIECHHBIX B Pa3TUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh TUIAaH peEHICHUS TPOOJeMBbI ¢ Yy4ETOM aHaIW3a MMEIONMIUXCS MaTePHAIBHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
MOCJIE/ICTBUI 1€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMIOJHATH pa0OTy B YCIOBUAX PEATHHOTO, BUPTYaJbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:



BJIaJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATENLCKOM M MPOEKTHOM NEATETbHOCTH, HAaBbIKAMM pa3pelIeHUs
po0JeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOAOB PEIICHUS MPaKTHYECKUX
3aJ1a4, IPUMEHEHNIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JEATEIBHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMs, €ro MHTEpPIpETalyH,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHSIX, B TOM YUCIIE IPU CO3JaHUN YUEOHBIX U COLMATBHBIX
IIPOEKTOB;

(bopMHpOBATh HAYYHBIH THUI MBILIUICHUS, BIaJIeTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATUSAMH U
METOJAMHU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33Ja4l B OOpPa30BaTENbHON ACATEIBHOCTH U KU3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBS3M UM aKTyaJU3UpOBaTh 3ajady, BbIABUIATh THUIIOTE3Yy €€
pelLeHMs], HaXOAUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTHUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBIISATh  IIEJICHANIPABICHHBI TMOMCK TIEpPeHoca CpPeIACTB W CIOCOOOB  JeWCTBUS B
poeCCUOHATILHYIO CPEeAY;

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

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTeill;

BBIIBUTATh HOBBIE UJIEH, NIPEJIaraTb OPUTrHHAIbHbBIE TIOJX0/Ibl U PEIICHNUs, CTABUTh IPOOJIEMBI U 3a/1a4H,
JIOIyCKAIOIIe albTePHATUBHBIE PEIICHUS.

3) padora ¢ nunopmanmeii:

OpPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMauuu (TekcTe ydeOHOro mnocoOus, Hay4dHO-
MOMYJISIPHOM JUTEpaType, OMOJOTMYECKHX CIIOBapsX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3aX [aHHBIX, B
WuTepHere), aHaIM3upoBaTh MH(MOPMAIMIO pa3IMYHBIX BUJIOB U ()OPM MPEICTaBIECHUS, KPUTHUECKU OLIEHUBATh
€€ IOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHITh PA3IUYHbIE METOABI NPH MOMCKE U OTOOpe OMOJIOrHYEcKOH
nHpOpMaKY, HEOOXOMMOM IS BBITIOHEHHUS YIeOHBIX 3a/1a4;

npuodperaTh OIIBIT UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIPHO BBIOMpaTh ONTUMANbHYIO (OpPMY HpEACTaBICHUS OHOJOTHMUYECKOW HH(popManuu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYToe);

UCIOJIb30BaTh HAy4YHBIN S3bIK B KauecTBE CpEACTBa NpH paboTe ¢ OHonoruyeckoil uHpopmamuei:
MPUMEHSITh XUMHYECKHe, (U3MYECKHe M MaTeMaTU4YeCKue 3HAaKM U CHUMBOJIBL, (opMyInbl, abOpeBuarypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJIETh HaBbIKAMHM paclo3HaBaHWs W 3alMThl HMH(OpManuu, HHPOPMAILMOHHOM 0€30MacHOCTH
JIMYHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMM 1€l CTBUSIMU:

1) oomenne:

OCYILIECTBIISATH KOMMYHHMKAIIUU BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOre WIIH TUCKYCCUU
[0 CYyLIECTBY OOCyXkJIaeMoi TeMbl (yMEHHE 3a7aBaTh BOINPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIpeyIaraeMoi 3a/1ayi, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCThH MO3UIUI APYTUX YYaCTHUKOB
JMaJIora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHsS, MOHMMAaTh 3HAYEHHE COLUAIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallUi, YMETh CMSATYaTh KOH(IIUKTHI U BECTH EPETOBOPHI;

BJIaJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHMS] M B3aUMOAEHCTBUSI, TOHUMATh HaMEPEHUs IPYTUX JIIoJeH,
NPOSIBJIATh YBAXUTEINbHOE OTHOLIEHHE K COOECeIHWKY W B KOPpPEeKTHOM (opme QopmynupoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W WHAMBHUIYAIbHOM pPabOTHI MpH pELICHUU
OMOJI0rMYecKOl MpoOIeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MIPUMEHEHHSI TPYIIOBBIX (JOPM B3aUMOAEHUCTBUSA
IIPU pelIeHny y4eOHOH! 3a1a4H;



BBIOMPATh TEMAaTHKy M METOJAbl COBMECTHBIX JEMCTBUI C Y4ETOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH
KaKIOr0 WICHA KOJIJICKTUBA;

IIPUHUMATh L€ COBMECTHOM [€ATENbHOCTH, OPraHMU30BbIBaTh U KOOPAMHUPOBATH NEHUCTBUS IO €€
JOCTHKEHHUIO: COCTABIATh IUIAaH JEHCTBUM, pacnpenessaTh poiau ¢ y4ETOM MHEHMH Yy4aCTHUKOB, 0OCYXIaTb
pe3yabTaThl COBMECTHON pabOThI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOr0 YyYacTHMKAa KOMaHAbl B OOIIMH pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MACH C NO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBIIATH IIO3UTUBHOE CTPATETMYECKOE ITIOBEJCHUE B PA3JIUYHBIX CUTYALUX, IPOSIBIISITH TBOPYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OgByajeHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JIs BBISBICHUS NIPOOJIEM U UX PEILEHHS B dKU3HEHHBIX U Y4EOHBIX
CUTYaLUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI LIENEeBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JCHCTBUAX U
IIOCTYIKAX 110 OTHOILIEHUIO K KUBOI NPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY)KAIOILINX;

CaMOCTOSITEJIbHO OCYLIECTBIATh IO3HABATEIbHYIO [JESATEIbHOCTb, BBIABIATH HPOOJIEMbI, CTaBUTh U
(dbopmMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BATEIBHON NESTEILHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PelIeHHs MPOOJIeMbl ¢ YUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO IIMPOKOM 3PYAMLIUMU B pa3HbIX O0JACTIX 3HAHWM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHbBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJIaJIETh HaBbIKAMHM I103HABATEIbHOW pe(reKkcuu Kak OCO3HaHUS COBEpIIAeMbIX JAEUCTBUA U
MBICIMTENBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAaHMUH, MCHOJIb30BATh NPUEMBI pe(IEKCHM Ul OLIEHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsl U APYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbrarhl ocBoeHus: nporpammbl COO mo Ouoniornu Ha 6a30BOM YpPOBHE BKIIIOYAIOT
cneuupuyeckue s yuyeObHoro npenmMera «buosorusy» HaydHbIE 3HAHMS, YMEHHMS U CIOCOOBI NEHCTBUH MO
OCBOEHUIO, HHTEPIIPETAIIMH U TPeoOpa30BaHUIO 3HAHUM, BU/IbI AESITEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYaIUsX, a TaKXXe B pEAJbHBIX JKM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX ¢ OHosorueil. B mporpamMMe mpenMeTHble pe3yabTaThl IPEICTaBICHBI 10 FoJjaM 00yUYeHUs.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTPAXKAaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHMSI €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS, O BKIIAJE
POCCHHCKMX U 3apyO€XHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIMOHAJIHLHOW T'PaMOTHOCTH
4eJI0BEKa AJIs PELEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJEpaHHEe OMOJOTMYECKHMX TEPMUHOB U TOHATHUH: KHU3Hb, KJIETKA, OpPTraHu3M,
MeTabonu3M (OOMEH BeLIeCTB M MpEBpallleHHe »HHEpPruu), TroMeocTas (CaMOperyssius), ypOBHEBas



OpraHM3alysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PENPOAYKLIUS), HACIEICTBEHHOCTh, U3MEHUYMBOCTD, POCT
U pa3BUTHE;

yMEHHUE H3Jaratb OHOJOrMYEecKHe TEeOpuH (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHAs, ICHTpajbHAas
JIOTMa MOJIEKYJIIpHO# Omosorun), 3akonbl (I'. Mennens, T. Moprana, H. . BaBunoa) u yueHnust (0 meHTpax
MHOrooOpasusi M MPOUCXOXKICHUS KylIbTypHBIX pacteHuii H. WM. BaBuioBa), ompenensiTh TIpaHHIBI HX
IIPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yYMEHHUE BJIaJIeTh METOJaMHU HAYy4YHOTO MO3HAHUS B OMOJIOTHUHU: HAOJIOJCHUE U ONMCAHHE JKUBBIX CHUCTEM,
IIPOLIECCOB U ABJICHUH, OpraHu3alys U MpOBeIeHHE OMOJIOIMYECKOro SKCIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXAY HCCICIyeMbIMH BEJIMYMHAMH, OOBSCHEHHE TIIOIYYEHHBIX pe3yJIbTaToOB,
HCIOJIb30BAHHBIX HAYYHbBIX MOHATHHA, TEOPUI U 3aKOHOB, YMEHME JI€/1aTh BBIBOJIbl HA OCHOBAHUU ITOJyYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYILIECTBEHHbIE IPU3HAKY BUPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT, OAHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILECHUS YHEPTUHU B KIICTKE,
(doTocuHTe3a, IIACTUYECKOI0 U SHEPreTUYeCKoro oOMeHa, XeMOCHHTe3a, MUT03a, Mel03a, OIJI0OA0TBOPEHHUS,
Pa3MHOXKEHHUS, UHAMBHUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTY4YE€HHbIE 3HAHUA i1 OOBSICHEHUs OMOJOIMYECKMX IPOLIECCOB U SIBICHUH, UL
NPUHATUS TPAKTHYECKUX PEIICHWH B IMOBCEIHEBHOM JKM3HU C LENbI0 OOecreyeHHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3/I0POBbS OKPYXKAIOLIMX JIIOJEH, COOMIONEHUsI HOPM I'paMOTHOI'O IOBEJEHUS B OKpY’Karollen
IPUPOJHON cpele, NOHMMaHuE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHMHM COBPEMEHHOW Ouojoruu u
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAONOIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTApHble T€HETUYECKHE 3aJadyd Ha MOHO- U JAUTMOpUIHOE CKpellMBaHME,
CLICIIJICHHOE HAaclel0BaHWe, COCTaBIATh CXEMbl MOHOTHMOPHIHOTO CKpPELIMBAHUSA JUIS MpeAcKa3aHMs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJHATH Ja0OpaTOpHbIE M IpPAaKTUYECKHE pPadoThl, coONoJaTh MpaBWwia NIpu paboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000y I0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBaTb M HHTEPIPETHPOBATH HH(MOPMALUI0 OHOJIOIMYECKOIO COJAEpKaHUs,
BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMSI W3 PA3JIMYHBIX MCTOYHUKOB (CpeAcTBa MaccoBOM HHQOpMaIu,
HAy4YHO-TIONYJISIPHbIE MaTepHaiIbl), STUUECKUE aCIIEKThl COBPEMEHHBIX HCCIIEOBAaHUI B OMOJIOIUU, MEUIIMHE,
OHMOTEXHOJIOTUH;

YMEHHE cO03/]aBaTb COOCTBEHHbIE€ IMCbMEHHBIE U YCTHbIE COOOIIEHHs, 000011as OHOIOIHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOMKHBI OTPaXaTb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK,
B ()OPMHPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHHBI MUpa U HAYyYHOTO MHPOBO33PEHUS, O BKIIAJE
POCCHUHCKMX U 3apyO€XHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (YHKIHMOHAJIBHOW TI'PaMOTHOCTHU
YeJI0BeKa IS pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKHMX TEPMUHOB M MOHATUN: BUJ, MOMYJALHUS, T€HOPOH],
HBOJIIOIMS, JBUXKYIIHE CHIIBI ((PaKTOpbI) SBOJIIOLMH, MPHUCIOCOOIEHHOCTh OPraHU3MOB, BHI000pa3oBaHUE,
9KOJIOrMYecKre (PaKTOpbl, FIKOCUCTEMA, TPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI, LIETIN MTUTaHUs, SKOJIOrHYecKas
nupamua, OuoreoreHos, ornochepa;

yMEHHE M3/1araTb OMONornyecKkrue Teopuu (dBontonuonHas teopust Y. JlapBuHa, CUHTETHYECKas! TEOPHS
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablimieBoro cxoactsa K. M. bapa, udepenoBaHus TIJaBHBIX
HanpasieHud u myredt sBomonuu A. H. CeseprioBa, yuenust o 6uocdepe B. V. Bepnaackoro), onpenensite
IPaHMIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4YHOT'O MO3HaHUs B OMOJIOTUU: HAOIIOJCHUE U ONMUCAHHE KUBBIX CHCTEM,
MPOIIECCOB U SBJICHUN, OpraHU3alys U MpoBeeHHEe OMOJIOrHYeCKOro SKCIEPUMEHTA, BBIIBKEHHE TUIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTU MEXJAYy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX pe3yJbTaToB,
MCTOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJbI HA OCHOBAHUH MOJTYYEHHBIX
Pe3yNIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKUA CTPOCHHS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOIMYISALUH,
MPOJYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHMOIreoleHO30B M HSKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB:
HaCJIeICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHu3MOB,
NEHCTBUS KOJOTHYECKHX (DaKTOPOB HAa OPraHMU3MBbI, MEPEHOCA BEIIECTB U MOTOKAa HEPIMH B IKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUH B DKOCHUCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOT€OXUMHUYECKUX
LIUKJIOB B Ouocdepe;



YMEHHUE MPUMEHSTH MOJy4YCHHbIC 3HAHUS I OOBSICHEHHUS] OMOJIOTMYECKUX MPOLIECCOB U SBICHHM, IS
INPUHATUS NPAKTUUECKUX PELICHUH B IMOBCEIHEBHOM JKU3HU C LEJNbI0 oOecreyeHHus Oe30MacHOCTH CBOErO
3I0POBbSI U 37I0POBbS OKPY)KAIOIIMX JIIOJEH, COOMIONEHUS] HOPM T'PaMOTHOT'O TOBEJCHUS B OKpY’KaloIIen
IPUPOJHOHN Cpefie, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JAOCTHKEHUH COBPEMEHHOM OHMOJOrMM s
PaMOHATBFHOTO PUPOIOIOIH30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/laud, COCTABIATh CXEMbl IIEpeHOCa BELIECTB H
SHEPruM B 3KOocHUcTeMax (e MUTaHus:);

YMEHUE BBINOJIHATh JIA0OpAaTOpHBIE M IpaKTUYeCKHe paldoThl, coOmojaTh MpaBwia Ipu paboTte ¢
y4eOHBIM U J1a00PAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKU OLICHWBAaTh W HHTEPIPETUPOBaTh HH(POpPMAILMIO OHOJIOIMUYECKOrO COJAEpIKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMA W3 PA3JIMYHBIX HMCTOYHHKOB (CpelICTBAa MaccoBOW HH(OpMaIUH,
Hay4YHO-TIONYJISIPHbIE MaTepUalibl), paccMaTpUBaTh IJ100AJIbHBIE HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO NO3HIIUIO;

yYMEHHE cO3[aBaTb COOCTBEHHbIE ITMCbMEHHBIE W YCTHbIE COOOILEHHs, 0000m1as OHOIOrMYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIb30BATh MOHATHWHBIN anmapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne  HawmmeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KoaunuecTBo
4yacos
1 Buonorus kak Hayka 1
2 JKuBbIe cHCTEMBI U X OpraHU3aIus 1
3 XHUMHYECKUI COCTAB U CTPOEHUE KIIETKH 8
4 KuszHeneaTeabHOCTh KIETKHA 7
S) Pa3sMHOXEHUE U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB 4
6 HacnencTtBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB 8
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KUIIACC
Ne  HammeHoBaHMe pa3/iesioB M TeM MPOrpaMMbl KosanuyecTBo
4yacosB
1 DBOIIIOIMOHHAST OMOIOTHS 9
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3emiie 10
3 Opranu3Msbl ¥ OKpyKarolas cpeaa 5
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33
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