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HHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl M0 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIpEEIICHUS
MOIXO0J0B K (opMHupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosjorus» cocraBuiu:
koHuentyanbable nojoxenns @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TPEeOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LEeNSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TO3HAHMM >KUBOH IMPHUPOIBI M OOECHEeUeHHH CYHIECTBOBAHHS YEJIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHHSIM, OIIPEIeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHUe O 1eix, 00 oluieil ctpaTteruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHue 1o
paszenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia ¢
y4€TOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIINXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibTaTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
IPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromgaps dYeMy B HEW MPOCMATpUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHUEHTALMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NpEeACTaBICHUNH O 370pOBOM o0O0pa3e KM3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ H3ydyeHUuEM 00111e0MOIOTHYECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUMX B HHUX
IPOIIECCOB B TIPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHUIO TIOTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOM KHM3HM Ui PpEIICHUs MNPHUKIATHBIX 33Ja4, B TOM 4HCIe: MPOQUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1€JIeCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOH [EATEIPHOCTH YEJNOBEKAa HAa COCTOSHHUE TPHPOIHBIX H
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMs K MPUKIAJHOM HANpaBI€HHOCTH Y4eOHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH Ui pEeIIeHUs
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dopmupoBaHre y 00YJarOIUXCsS CIIOCOOHOCTH aanTUPOBAThCI K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buomorust Ha ypoBHe cpemaHero oOImero odpa3oBaHWs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYy4alOMIMXCS NPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacmmpsieT ¥ 00001IaeT 3HaHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB YKMBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MIPUPOJIE U YETIOBEKY.

Bombmoe 3HayeHWe OWONOTHST WMEET TakKe Ui pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Omosornu odecneunBaeT yCaoBHs ISt POPMUPOBAHUS HHTEIUICKTYaIbHBIX, KOMMYHHKAITHOHHBIX
U MH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HHTETpalluu
OHMOJIOTUYECKUX 3HAHWUHU C TMPEICTABICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONIOKEHUS O MPEJHA3HAYCHUH y4eOHOTO ImpeaMera
«buonorus» cocTaBuIIv OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.



OT10op comeprxanus yueOHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYalOlIUecs AOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpBI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ITOW CHCTEME 3HAHUN
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpX)aHUA Y4EeOHOro Marepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblIEIEHBI CleAYIOUINE cofepxKaTelbHble TuHuu: «buonorus
Kak Hayka. MeToapl HayyHOro mo3HaHus», «Kitetka kak Ouonoruueckas cucremay, «OpraHusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHu4ecKoro Mupay, « IBOJIOIHS
KUBOU TPUPOABI, «IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3aIllMM JKHBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3TMYHBIX KHU3HEHHBIX TPOOIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HAHUN O OHOJIIOTUYECKUX TEOPUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBUIIaX, CIY)KallMX OCHOBOH uisi (hOPMHpPOBAHHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX Hay4yHOTO IO3HAHUS,
CTPOCHUHM, MHOT0OOpa3sMu U OCOOEHHOCTSX MHMBBIX CHCTEM PAa3HOI'O YpPOBHSI OpraHU3allMu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHUe y OOyyaroluxcs MO3HABaTENIbHBIX, MHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IMyTSIX pPa3BUTHUS B OMOJIOTMM HAyYHBIX B3IVISAJIOB,
U/Iel ¥ MOJIX0JI0B K M3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH;

CTaHOBJIEHHE Y OOyd4aromuxcs oOmel KyiabTypbl, (DyHKIMOHAIBHOW TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OLICEHUBATH SIBICHUS OKPYXKAIOMIETO MHpPA JKUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJTYYSHHBIX NIPU U3yYECHUH OUOJIOTHH;

dhopmupoBaHre y 00YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMUYECKHX
3HAaHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCIUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEIOBEKOM >KHUBOM IMPHPOJBI,
HE00X0IUMOCTH OepeKHOr0 OTHOIIEHUS K HEH, COOMIOICHUS STUUECKUX HOPM P MPOBEICHUU
OMOJIOTMYECKHUX MCCIIEJOBAHUM;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBILICHUS] YPOBHS SKOJIOTHMUECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHHe NPUOOPETEHHBIX 3HAHWN M yMEHUH B IOBCEIHEBHOW YKM3HM IJISi OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKN 3a00IeBaHUT.

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzyyaemasi Ha 6a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUHBIE TPEIMETHI.

Jlist m3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEAHETO 00IIeTro 00pa3oBaHMUsI OTBOAUTCS
67 gacos: B 10 xmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 33 waca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA

10 KITIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (umiocodmueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUY COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OHOJOrHYeCcKUX HayK.

MeTo/1b1 103HaHUS )KMBOU IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHUE,
KJIaccU(pUKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

Hoptpetsl: Y. Hdapun, I'. Mennens, H. K. Kosbuos, JIx. Yorcon nu ®@. Kpuk.

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

JlabGoparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuyeckas paborta Ne 1. «Vcnonp3oBaHHWE pPA3TUYHBIX METOAOB IPH HM3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHU3AHSA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusi Omonoruu. OTiMuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTteM U HX pa3HooOpa3ue. YPOBHU OpraHu3alvu OHOCHUCTEM:
MOJIEKYJSIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHncTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpraHHU3aIMH >KUBOUN
PUPOIBI».

O6opynoBanue: Mmoaens Momnekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUH  CcOCTaB  KJIETKHM.  XHMMHMUYECKHE  DJIEMEHTBI:  MaKpOIJIEMEHTHI,
MUKpO3JeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHUMBbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBolcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

depMmeHThl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTnnuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCuprd03a), Iucaxapubl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJHUKOTeH, LeJUI003a). buonornueckue ¢GyHKIUH
YTJIEBOJIOB.

Jiunuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxnuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHI0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JITHK n PHK. Hykieotnasl — MOHOMEpBI HYKIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonorusa — Hayka o kierke. KiertouHas Teopust — npuMmep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM MO3HAHUH. MEeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue mpu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, monekynsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.

Tunbl kiIeTok: sykapuoTHdeckas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUS
MpoKapuoTUUecKor KiaeTku. Kietounas crenka Oakrepuii. CTpoeHHE DyKapHUOTUUECKONW KIJIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatnueckass memOpaHa, €€ cBoiictBa W ¢yHKUMH. lluromnmazma u e€ OpraHoUbI
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoOUbI KJIETKHA: MUTOXOHIAPHH, IIacTUAbL. [IponcxoxaeHnne MUTOXOHAPUH U nacTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KIETKU. BriatoueHus.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3sma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenesneHne XMMHYECKUX 3JEMEHTOB B  HEXKHMBOH  IIPUPOJIE»,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuer u cxemsr: «Ileprognueckas Tabiua XUMHUYECKUX AIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres oenka», «CTpoeHue MoJeKyisl 6enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHune 3ykapruoTHUYECKOn
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KieTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOAbI», «JIunuap.

O6opyaoBaHKe: CBETOBOM MHKPOCKOI, 000pynOBaHUE il MPOBEACHUS HAOIIOJACHUMH,
U3MEpPEHUH, 3KCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGoparopuas pabora Ne 1. «M3yyeHne KaTalUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGoparopHas pabora Ne2. «M3ydyeHue cCTpOeHHMs] KJIETOK pacT€HUil, *UBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJICTKH.

Ob6meH BemiecTB, WM MeTadOIM3M. AccUMUISANMS  (TUlacTUYeCKUil oOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Posb
3aKOHOB COXPaHEHHUs BEILECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Poiabs ¢pepmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peakuun ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS )KU3HU Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIM.

XeMocuHTe3. XeMOCUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTEe3a JJIsl KU3HH Ha
3emue.

DOHepreTHyeckuii oOMEH B  KieTke. PacmierieHne BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanne. IPHEeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cunTe3a. ['enermueckas wuHdopmanus u JIHK. Peamuzamms
TeHeTUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUMIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oelka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Hcropusi otkpbiTus BHupycoB (/.
W. NBanoBckmif). OCOOEHHOCTH CTPOECHMS W KU3HEHHOTO IMKJIa BUpPYcOB. bakrepuodaru.
bone3nu pactenuii, UBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nmMmmyHnonedunnra
yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpatHast TpaHCKpHUIIIMS, peBepTa3a U MHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:




Hoptpetsl: H. K. Konsuos, J. . UBanosckuit, K. A. Tumupszes.

Tabmumbl ~ w  cxemsbl: «Tunel  muTanus»,  «Metabomusm»,  «MHUTOXOHIPHUSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuit  kom», «Bupycb»,
«bakrepnodarn», «Crpoenne u sku3HeHHbIH 1mkn Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune JTHK u tpanckpumnusy, «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM LUK KiaeTkd. MHTepdaza m mmto3. Ilpomeccsr,
npotekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopbl. XpomaTtuabl. LluTomornueckre OCHOBBI Pa3MHOXKEHUSI U WHIWBHUIYAIIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporeccsl, mponcxoasiie Ha pa3HbIX CTaJusIX
MUTO3a. broIOrnyeckuii cMpICa MUTO3a.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, nmpoucxonsime Ha cTagusx Mmenosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMpIcia 1 3HaYEHUE MEH03a.

['amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AllIeKJIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opra"oretes. [TocramOpronanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHU, CTaANN
pa3BUTHA.

JdemoHcTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
[[BETKOBBIX pacTeHUI», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTKu OakTepuii,
«CTpoeHne TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOuHbId UK, «Permukanus
JHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U 4esoBekay, «OCHOBHBIE CTaJAMH OHTOTCHE3a.

O6opynoBaH#e: MUKPOCKOT, MHKpompenapaTsl «CrepMaTo30Mabl MIIEKOIUTAIOIETOY,
«Sinexnerka miiekonuTaromero», «Kapuoknnes B KJIIeTKax KOPEIIKa JyKay, MarHUTHas MOJEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlabGopaTropHble U NpaKkTUYecKue padoThbi:

JlaboparopHast pabota Ne 3. «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPETapaTax.

JlaboparopHass pabora Ne4. «M3yueHHe CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer wm 3agaum reHeTuku. VcTopusi pa3BuUTHUsS TEHETUKU. Pojab LMUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE




TeHETUKU. MeToIbl TEeHETUKH (THOPHUIONIOTUYECKUH, LHUTOTEHETHYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  ycTaHOBJIEeHHble ['. Mennenem.
MonorubpuaHoe cKpenmBaHuie. 3aKOH eIUnHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uncrorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpelmuBaHHe. 3aKOH HE3aBUCHMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeICHUs TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CcHemIeHHOMY
HacJeJ10BaHMI0 TeHoB. HapyllieHue clenyieHnsi FeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUECKHE KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEICHHE MM0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHuwe MpPHU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3MeHunBOCTh. BH1bl ”3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs. PoJib cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHYMBOCTH.
Bapuanvonsslii psx 1 BapuanuoHHas kpusas. Hopma peaknun npusnaka. KosmdecTBeHHble U
KaueCTBEHHbBIC MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacneacrBennas, iy reHOTUNIMYECKast, ©3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 u TmOJIIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
U3MEHYMBOCTh. Kiaccuukammsi Myranuii: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBIC. YacTtoTa U
MPUYMHBI MyTaluil. MyTtarennbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BresepHas HaclneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuwotum uenmoBeka. OCHOBHBIE METOJbI TE€HETHUKH YeEJIOBEKa:
reHeaoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/eNICeHUe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibio [I[[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacIionoKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[Tpuntumer 310poBOTO 00pa3a >KU3HU, JUATHOCTUKH, TPO(DUIAKTHKA U JICYEHUSI TeHETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHHE. 3HAUEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHNE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/lurnbpunnoe ckpernmBanue», «lluTonorndeckne OCHOBBI TUTHOPUIHOTO CKPEITUBAHUS,
«Merio3», «B3anMoIeiCTBHUE aJJIENBHBIX T€HOBY, «I €eHeTHUeCKre KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUVIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Buasl wu3MeHunBoCcTHY», «MoaudukamoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpyni KpoBu», «MyTarmoHHas
W3MEHUYUBOCTBY.

ObopynoBanue: Mmoaenu-anmInkanun  «MoHOTHOpHUIHOe CKpenuBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapart «J/{po3oduna» (Hopma, myrauuu Gopmbl KpbUIbEB U OKPACcKU Tela), repoapuii
«I"'opox moceBHOW».

JlabopaTropHble U NpaKkTUYecKue padoThbl:




JIaGoparopnas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUIHOTO
CKpEeLMBaHUA y Ap030(UIIbl HA TOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «M3ydeHrne MOAM(PUKANMOHHON U3MEHYUBOCTH, IIOCTPOCHHE
BapHaLlMOHHOTO psifia U BapUALMOHHOW KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktruyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3ap0oKJI€HUE CENEKLUUU U AoMecTuKauus. Yuenue H.
WM. BaBunoBa 0 LEHTpax MPOMUCXOXKIEHUS U MHOrooOpasus KyJIbTYpHbIX pacTeHHH. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CeJeKIUH. MacCoBbIi M MHAWBUAYaAJIbHBIA OTOOPBI B CENEKLIUU
pacteHui n kuBOTHBIX. OLIEHKa 3KCcTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Yucras nuaud. CKpelBaHie YUCThIX JUHUN. ['eTeposuc, unu rubpunas cuina. Hepoacrsennoe
cKpemuBaHue — aytopuauHr. OtpanénHHas ruOpuauzanus u e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 M IIOJYy4YEHHUE MOJIUILUIONI0B. JOCTH)KEHUS CEJIEKIMM pPAacTeHHWH, XMBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOM3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JaHUsA
pexomOunantHoit JIHK u Tpancrennsix opranusmon. Kierounas wunxenepus. Kietounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHME M dTudeckue mnpodiaemsl.. MO -
IFeHETUYECKU MOAU(PULIUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHnii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. UMBanoBay, «llomummongus», «OOBEKTHI
O6uotexHomorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

OO6opyioBaHME: MYJISKU TUIOZ0OB M KOPHEIJIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOLIHOHHAS OMOJIOTHSI.

[Ipennockuik BO3HMKHOBEHUS SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BiusiHIE YBOIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa d3BOJONKH. [laleOHTOIOTMYECKHE: TIOCIEOBATEIBHOCTD MOSIBICHUS
BUJIOB B MTAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXoJHbIe popMbl. buoreorpadudeckue: CX0ICTBO U
pasznuuue dayH u QIop MaTepUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHe: CXOACTBA M Pa3inuvs dMOPHOHOB pa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHbIC, PYANMEHTApHBIC OpTaHBI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJINYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomononHast Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHUS JapBUHU3MA.
JBwKkymme Cuiabl DBONIONKMKA BUAOB 1o JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE TIPH
OTPAaHMYEHHOCTU PECYpCOB, HEOMpeNeéHHAas W3MEHYMBOCTh, OOpb0Oa 3a CylIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.



MI/IKpOBBOJHOI_[I/ISI. HOHYHHHHH KaK €IMHUIa BUJa U 3BOJIFOIIUHA.

JIBrokymue cuiibl ((pakTopbl) BOJIONMN BUIOB B MpHpoAe. MyTallmOHHBIA MPOIECC U
KOMOHMHATUBHAS U3MEHYUBOCTD. HOHy.HSIL[I/IOHHBIe BOJIHBI 1 ;[peﬁ(p T'CHOB. I/I3OH5H_[I/ISI W MUT'palyA.

EcrecTBeHHBII 0TOOp — HampaBJsFOIIUK (akTop HBOJIIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcrocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIOIUH. [IpuMepb! nprcrocodaeHuii
y opranu3MoB. ApoMoph 036l ¥ UINO0A AT TAIIHH.

Bun um BumooOpasoBanue. Kputepun Buma. OcHOBHbIE (HOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOE.

MaxkpoaBosrorust. @opMbl IBOIONUK: (pUIeTHYECKas, JUBEPreHTHAsI, KOHBEPTECHTHAs,
napaiensHas. HeoGpatumocTs 3BoMONNN.

[Ipoucxoxaenue  OT  HecHEUAIM3UPOBaHHBIX  npenkoB.  [Iporpeccupyromas
crenuajan3anus. AI[aHTI/IBHaSI paguanus.
JdeMmoHcTpamum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mrosep, A. H. CeBepros.

TaGmuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBennblii  0TOOp», «MHOrooOpasue copToB pacTteHmit», «MHOrooopasue mopoj
JKUBOTHBIX», «[Tonmynsum», «MyTanuoHHas U3MEHUYHBOCTBY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cunbsl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «llpucrnocoO0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHuE, «IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKU, HAOOP IJI0JIOB U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHHUH Y )KMBOTHBIX», MOJielb «OCHOBHBIE
HaIpaBJIEHUs 3BOIIONUNY, 00bEMHAs MoeNb «CTpOeHHE FOJ0BHOTO MO3Ia MO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koymekuus «QDPopMbl COXPaHHOCTH HMCKOMAEMBbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BIIaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTme nArymku», Mukpomnpenapar «Jlpo3oduna» (HOopMma,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JIaGoparophas pabota Ne 1. «CpaBHeHue BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabota Ne2. «Omnucanwe TPHUCTOCOOJCHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

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

JloHayuyHble NIpEACTAaBICHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYECKas DBOJIOINUS. AOMOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILIECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUYECKON
sBostoniny. HauanbHele sTansl 6uonorndeckoit spoitonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE TMPOTOKIETKU. [lepBbie KIETKHM M WX DBOIIOLHA.
DopMHUpPOBaHNE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.

Pa3BuTHe )xnu3HM Ha 3eMiie 1o apam u nepuoaam. Karapxeil. Apxeiickas u mporepo3oinckas
apsl. [Taneo3oiickast apa u €€ nepuo/ipl: KeMOPUIICKUHN, OPOBUKCKUM, CUITYPUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3o30iickas 3pa 1 €€ epuoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickas spa u €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIOT€HOBBIH.

XapakTepucTUKa KJIMMara M reoJorudeckux mpoueccoB. OCHOBHBIE 3Talbl HBOJIOLNU
pPacCTUTEIHLHOTO U JKUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHul 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BEIMHUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHUe 3BOIIOIMHU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.




DOBOJIIOLIMSL  YeNIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHudl o
MIPOUCXO0KICHUH YesloBeKa. MeTo 1l u3ydeHus: antponorenesa. CxoIcTBa M pa3andMs 4eJIoBEeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxymue cuibl  (pakTophl) aHTpomnoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMU U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeEbli,
Uenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHUS, 00JAacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoeueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HETrpo-
aBcTpajoujHas  (9KBaTOpUAlbHAs), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPEICTABUTENEH YETIOBEUECKUX pac K YCIOBHSAM CYILIECTBOBaHUS. EMMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHncTpaumnu:

Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kiertka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHas CUCTeMa OPraHUYecKOro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0IN», «HeloBeuecKne pachi».

Oo6opynoBanue: Myisbku — «lIpoucxoxnenune yenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIIEPHI, pyOnia, ckpebdia), TeoXpoHOJIOruIecKasi TadJuIa,
KoJuteKIus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKTHYeCKUe padoThI:

[TpakTuueckast padora Ne 1. «M3ydeHHe UCKOMAeMbIX OCTATKOB PACTEHUIN U KUBOTHBIX B
KOJUIEKLIASX .

DKCKypcusi «IBOJIONNS OPraHMUECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl 1 OKpyKalIIas cpena.

OKojorusi Kak Hayka. 3ajauyd W pas3Aenabl AKOJIOTMH. MeToapl 3KOJIOTMYECKHUX
MCCIJIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHuMs  OpPraHU3MOB:  BOJIHAs,  HA3€MHO-BO3NYIIHAs,  ITOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus skogornyeckux (GpakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMmmeparypa, BiaxHocTh. DoTonepuonusm.
[TpucnocoOeHust OpraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (PaKTOpOB. bruomornvyeckue puTMsl.

buotnueckne ¢daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalinu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpaau3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomynsuud. OCHOBHbIE TIOKAa3aTeNU MOMYJISINU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETYIISIHA.

JdemMoHcTpanum:

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabnuiet u cxemsbl: kapta «IIpupoanbie 30HbI 3eMinny, «Cpebl OOUTaHUS OPTAHHU3MOBY,
«Doronepuoguzm», «llomymanuu», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISALUN
uHy30pun-TYpenbkn», «[luiessie memnm.




JlabopaTopHble U NIpaKkTHYeCKHue padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdoiornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHU».

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktruyeckas padora Ne 2. «[loxcy€r IIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa M DKOJOrH4ecKre CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesas). Buapl-noMuHanTel. CBsi3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue o0 skocucremMe U OHOreoleHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE MHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[Ipupoanble 5KOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOIIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. buonoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop yctolduBocTH KocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa OHOC)EpHI.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak INI00aTbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMHUYECKHE LMKIBI 3JEMEHTOB (YIJIepoaa, a3oTa).
3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBo B 6nocepe 3emiin. AHTponoreHHble n3MeHeHus B 6nocgepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIbI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHAIBHOTO YNPaBICHUS MPUPOJHBIMU pPECypcaMu U MX
ucnosnb3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuie! u cxembl: «llumesble nenn», «buoneHos: cocras u cTpykTypa», «lIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«2KocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTIO Jiecay, «brnoreHos Bogoémay,
«ArpoueHos», «lIpumepHbIE aHTPONOIreHHBIE BO3ICHCTBHS Ha MNpUpOAy», «Baxuelmmue
WCTOYHUKHU 3arpsi3HEHUs1 BO3JlyXa U TPYHTOBBIX BOa», «llouBa — BakHeMIas cocTaBisroILas
ouocheprr», «Paktopsl jgerpajamuu  nouBy», «llapHukoBblit  3ddexT»,  «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot azora B mpupoie».

Ob6opyioBaHMe: MOJIEIb-aNTIITHKAIHS «Tunuunele OMOIICHO3bI», rep6apmii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BajKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM M KOJUIEKIMM pAcCTeHUH U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparuu, N300paskeHHsI OXPaHIEMBIX BHIOB paCTEHUI U KUBOTHBIX.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarIMMHUCS TIPOTpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS IpeameTa «bHoJorus» BbIIEIEHbI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHUE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHUIO OHOJIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHus, HATMYUE IKOJIOTHUECKOTO MMPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS INpeamera «buonorus» AOCTUTaOTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHsSI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY W IPABOINOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBa)XEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEQUI0O W  TpaJulusaM
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit @eaepannu, pupojie U OKPYKarolen cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS yUeOHOTO mpeaMeTa «bruomorusy qomKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOrO  OOILEeCTBa,
paciIMpeHne KU3HEHHOTO OMbITa M OIbITa JESATEJbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O YJIeHA POCCUICKOTO 00IECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOI 1€ATEILHOCTH MPH CO3JaHUU y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U [T03HABATENIbHBIX 3a/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TO3UIHUIO 110 OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX JI€HCTBHAX HEOOXOAUMOCTh  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOIO BBINIOJIHEHUS YYEOHBIX,
MO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM 1EATENBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TPaXKAAHCKON MACHTHYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH Nepel PonmHON, TopaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, HPOIJIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMIATHUKAaM IPUPOJIBI,
JnocTHXkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE U Pa3BUTHUE
OMOJ0TUY, TOHUMAaHHS 3HAY€HUsl OMOJIOTUHU B TIO3HAHUU 3aKOHOB IIPHUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeitHas yoex 1IEHHOCTb, TOTOBHOCTD K CIYKEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM DPOJUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO ¥ TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIISITH
KauyecTBa TBOPUECKON JIMUYHOCTH;

5) pusnyeckoro  BocnUTAaHUsl, (OPMHPOBAHHMA  KYJLTYPbl  310pPOBbSI M
IMOLUMOHAIBLHOIO 0JIArONOJIy4usi:

MMOHMMAaHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Kku3Hu (3710pOBOE MUTAHUE,
coOIOZICHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTU TMPAaBWJI WHIUBUAYAILHOTO W KOJUJIEKTUBHOTO ©O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEJACTBUN W HEMPUSITHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIEHUS aIKOTOJIS,
HapKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOU
HANPaBIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITENLHO BBITIONIHSTH
TaKyIo JIeSITeIbHOCTB;

HMHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0Pa30BaHMIO M CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCE
KU3HH,

7) 3K0JI0rHYecKOro BOCIIMTAHUS:

AKOJIOTUYECKH T1€JIeCO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIICHUE YPOBHS DKOJIOTHYECKON KYJIbTYpHI: MPUOOpPETEHHE ONBITA TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHUE TJI00ATILHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHS;

CIIOCOOHOCTH MUCIOJIB30BATh MPUOOPETaeMbIe TIPY U3YICHUH OMOJIOTHH 3HAHUS U YMEHHUS
MpU pelIeHUH TPoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIB30BAaHUEM (COOIIOIEHNE
MpaBuJI MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepsl);

AKTUBHOE HENPUATUE AECHUCTBUM, MPUHOCALIMX BPEH OKPYKAKOLIEH MPUPOAHON cpere,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHUYECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;



HaJu4ue PAa3BUTOIO DSKOJOTMYECKOIO MBILNUICHUS, 3KOJIOIMYECKOM KYJIbTYPBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOLIECTBEHHOW IPAaKTUKHM, OCHOBAHHOIO Ha JHAJIOTe KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YNTATEIIBCKOM KYJIbTYPBI KaK CPECTBA B3AUMOICHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHE CrenU(pUKN OMOJIOTUM KaK HayKd, OCO3HaHUS €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpe KaK O €IUHCTBE NPUPOABI, 4YeIOBEeKa H oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU /ISl COBPEMEHHON IMBUIIM3AIMN: 00ECTICUCHNUS
HOBOI'O YPOBHS pa3BUTHsI MEIAMLMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA MYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPpo0sIeM U obecrieueHus nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00LIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAIBLHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OUoIoruH;

IIOHUMAaHHE CYHIHOCTH METOJOB IIO3HAHHWs, MCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHUS Ui aHalIW3a M OObBACHEHMs SBJICHUH
OKpPYKAIOMIETO MHpa M NPOUCXOIAMMX B HEM W3MEHEHHWH, yMEHHWE JeiaTb 0OOCHOBaHHBIC
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OMOJIOrMYECKHe 3HAHUS Ul PeLeHHs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYalMsIX;

OCO3HaHUE LIEHHOCTH HAYYHOH AEATEIBHOCTH, TOTOBHOCTb OCYILIECTBIATH IIPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTAMM.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mnpenmMera «buomnorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHSTHS, OTPaXKaroIIHe LEeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0eHUE, U3MEPEHUe, HKCHEPUMEHT U JIPYTHX), YHUBEpCaIbHbIE
yueOHbIe JeCTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON NTPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHuUs
JOJI’KHBI OTPAXKATh:

OBiaieHNe YHUBEPCAIBLHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMU:

1) 6a3oBbIe JJOTrHYECKHE TeHCTBHUS:



CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTYaIM3HPOBATH IMPOOJIEMY, paccMaTrpuBarh eé
BCECTOPOHHE;

UCIOJB30BaTh TNPH OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PACKpPhIBATH CMBICT OHOJOTHYECKHUX
MOHSITHI (BBIICSATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTCPUM HUX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThl ACATEILHOCTHU C MOCTABJICHHBIMHU LENISIMU;

WCIIOJIb30BaTh OHMOJIOTMYECKHE TMOHATUS Uil OOBSICHEHUS (AKTOB M SIBICHHHA JKUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHATh CXEMHO-MOJICIbHBIE CPEJICTBA JUISl TPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOILIEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3padaTbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM aHATN3a UMEIOLIMXCSl MAaTePHATIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTb, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MTOCIIEICTBUI I TEITLHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATBbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HCHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE el CTBHS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEIILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMHU
paspeuieHus mpooieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIE BUABI JCSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro0
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YUEOHBIX M COIMAIBHBIX IPOCKTOB;

(hopMUPOBATh HAYUHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
TOHSITHSIMA W METOJIaMU;

CTaBUTh U (POpPMyIUpPOBaTH COOCTBEHHBIE 3a/laud B 0OPa30BaTENbHON JAEATENILHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIIECTBEHHBIC CBS3UM U aKTyalU3UpOBaTh 3aJady, BBIABUTATH
THIIOTE3y €€ PEIIeHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh TIOJIyYEHHBIE B XOJ€ pEIICHHUS 3aa4d Pe3ylbTaThl, KPUTHUYECCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OIIEHKY HOBBIM CHTYaIlsIM, OIIEHHBATh TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIATH IleJICHANpaBIeHHBI MOUCK MEPEHOCca CPEJICTB M CIOCOOOB JIeHCTBUS B
poeCCHOHAIBHYIO CPEY;

yMETh TMEPEeHOCUTh 3HAaHUS B [IO3HABATENbHYI0 U  IPAaKTHYECKYl0  00jacTu
KHU3HENIEATCITLHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WICH, NpEUIaraTh OPWUTHHAIBHBIC TOIXOIbI M PEIICHUsS, CTaBUTh
npoOJIeMbl U 33Ja4uu, JTOMyCKaloIue aJbTepHATUBHbIEC PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(popMaiuu (Tekcre yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMUIO Pa3IUYHBIX BHIOB U (HopM
NPECTaBICHUS, KPUTUIECCKU OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTD;



(dbopMynUpoBaTh 3aMpoChl U MPUMEHSATh PA3IMYHBIE METOABl MPHU IOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 3a/1a4;

MPUOOPETaTh OMBIT MCIOIB30BAaHUS WH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OHUOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAueCTBE CpeICTBa Ipu paboTe ¢ OMOIOTHYECKOM
uH(popMalMel: MPUMEHITh XUMUYEeCKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TMPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W 3alUThl HHpOpMAIUK, HHOOPMAIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBiajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMU:

1) oomenne:

OCYIIECTBJISITh KOMMYHHUKAIIMK BO BCeX chepax *KU3HHU, aKTUBHO y4aCTBOBATH B IMAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBINMOJHEHUsI TIpeajaraéMon 3ajady, Y4YUTHIBATh WHTEPEChl U
COTJIACOBAHHOCTD MO3UILUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, TMOHUMATh 3HAYEHUE COIHAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallu, yMETh CMATYaTh KOH(JIUKTHI U
BECTHU E€PETOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYATbHON pabOTHI MPU
pelieHny OMoJoTrnYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS I'PYNIOBBIX
dbopM B3aMMOEHCTBYSI IPHU pELICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATH 1€ COBMECTHOW JEATETbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, O0CYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILIEHMBATh KaueCTBO CBOETO BKJIAJIa U KAXKJAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM,

mpeasaraTh HOBBIE MPOEKTHI, OICHUBATh WMJIEU C MO3UIMKA HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETMUECKOE IOBEJEHUE B Pa3IUYHBIX CUTYalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOPAKEHHE, OBITH MHUITUATHBHBIM.

OBi1ajieHne YHMBEPCAJIBLHBIMH PeryJsiTUBHBIMU /1€ CTBUSIMH:

1) camoopranu3amnus:

UCIOJIb30BaTh OWOJOTUYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIeM M WX pEUICHUS B
KU3HEHHBIX ¥ YICOHBIX CHTYaITUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUH IIeNIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOIIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;



CaMOCTOSTCIIBHO COCTABJIATH IIJIaH pGI_HeHI/ISI HpOGHeMLI C y‘-IéTOM UMCHOIIIUXCSL pecprOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEMOYTCHUIA;

aaBaTb OL[GHKy HOBBIM CI/ITyaLII/ISIM;

pacIIMpsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKOW IPYIUIIMU B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTHh KOPPEKTHBBHI B JEATEIHLHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHM ITO3HABATEILHOM peIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JICHCTBUI
1 MBICJIINTCIIBHBIX HpOLIGCCOB, nux pe?;y.HLTaTOB )41 OCHOBaHHfI, HCIIOJIB30BATh HpI/IéMBI pe(l)JICKCI/II/I
JUTSL OLICHKU CUTYAIluH, BBIOOpA BEPHOTO PELICHHUS;

YMGTI) OILICHUBATH pI/ICKI/I nu CBOeBpeMGHHO HpI/IHI/IMaTI) peHICHI/ISI 110 UX CHMKCHHUIO,

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

3) npuHATHE Ce0sT M APYTrHX:

MPUHUMATH ce0s1, TOHMMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

[IPUHUMAaTb MOTUBEI U apIyMEHTBI IPYIUX IIPU aHAIIN3€ PE3YIbTATOB AEATEIBHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOr0 YEIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

IIpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o 6uosiorun Ha 6a30BOM ypoOBHE
BKJTIOYAIOT CIiel(uUecKue sl yaeOHoro npenmera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CIIOCOOBI JNENCTBUN o OCBOEHHUIO, MHTEPIIPETALAN
U IpeoOpaz0BaHUIO 3HAHUMN, BUJIBI JESATEILHOCTH 10 TIOTYYEHUIO HOBOT'O 3HAHUSI U IPUMEHEHUIO
3HaHUH B pa3lMYHbIX YYEOHBIX CHUTYyalUsX, a TAaKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBsA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yiabTaThl MPEICTaBIEHbI MO ToJam
oOyueHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenMera «buonorus» ¢ 10
KJlacce T0JKHBI OTpaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OMOJIOTMHM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsSl peIlIeHHs] dKU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpKaHNuEe OMOJOTHYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KIIETKA,
OpranusM, MeTa0ou3M (0OMEH BEILECTB U MTPEBpAIlleHUE YHEPTUH ), TOMEOCTa3 (caMOperysius),
YpOBHEBasi  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCIpPOHM3BeJIEHHE  (permpoayKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3Jaratb OWOJIOTMYECKHE TEOpur (KJIETOYHAs, XpPOMOCOMHas, MyTalllOHHas,
LEHTpallbHas JO0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IIeHTpax MHOrooOpa3usi U IPOUCX0XKIEHUS KyJIbTYpHBIX pacTreHuid H.
W. BaBuinosa), onpeaessTh IPaHULbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alus M IPOBEJCHHE OHOJIOTMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI HA OCHOBAaHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,



XE€MOCHHTE3a, MHUTO3a, ME03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIWBUIYAIIbHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MONyYE€HHBIC 3HAHUS AJI1 OOBSICHEHHS] OMOJIOTHYECKUX TIPOIECCOB U
SIBIICHUH, /17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIO/EH, COOMIOAEHUS HOPM
rPaMOTHOIO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHWe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOJOTNIOIB30BAHMS;

YMEHHUE pellaTh 3JIEMEHTApHblE TI'E€HETHUYECKHE 3aJauyd Ha MOHO- W JUTHOpUIHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JTa0OPAaTOpHbIE W MpaKTUYecKue paboThl, COOII0IATh MpaBuia MpH
paboTe ¢ yaeOHBIM U JIA0OpAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHMYECKOTO
COJIepXKaHUsl, BKJIIOYAIOINIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OPMALINK, HAYYHO-TIONYJSPHBIE MaTEpUasbl), STUUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIC NHCbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0 HMH(POPMAIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpeameTHsie  pe3ynbTaThl  OCBOCHHS  ydeOHOro mipeamera «buonorus» ¢ 11
Kacce JOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON TPaMOTHOCTH YeNIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBATh COJIEPKAHUE OMOJIOTHIECKUX TEPMUHOB U TIOHSATHI: BUJI, TIOMTYJISIIHUSA,
reHo(OHA, SBONIONMS, JBUXKYIIME CHUIbl  ((aKTOpBl) 9SBOJIOIUHU, MPUCTIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, SKOJOrMYeckue (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIETIH MUTaHM, SKOJIOrHYecKas mupamuaa, OuoreoreHos, ouocdepa;

yMEHHE u3Jarate Ouojiornyeckue Teopuu (dBosrounoHHass Teopus Y. JlapBuHa,
CUHTETHUECKas TEOpHs HBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojactsa K.
M. bapa, yepenoBanus IiaBHbIX HampasieHui u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
ouoctepe B. U. BepHanckoro), onpeaensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U ONHCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB U SIBICHMI, OpraHu3alus ¥ TPOBEAeHHE OHOJIOTHYECKOrO
OKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIY HCCIEIYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJMYyYEHHBIX pPEe3ylIbTaTOB, HCIONH30BAHHBIX HAYUYHBIX MOHSITHH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BEIBOIBI HA OCHOBAHUH TIOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICTSTH CYIIECTBEHHBIE TIPU3HAKU CTPOCHHUS OMOIOTUYECKIX 00BEKTOB: BUIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTr€OIEHO30B U 3SKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO0  OTOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbIl, IEPEHOCA BEILIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHMYECKHX IUKIOB B
ouochepe;

yMEHUE TIPUMEHSTh MOJYICHHBIC 3HAHUS /I O0BSICHEHHs] OMOJIOTHYECKUX MPOIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTICUeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUsT HOpPM
rPaMOTHOTO TOBEACHHSI B OKpYXKAIOIIeW MNPUPOAHON Cpele, MOHMMaHWe HEoOXOIUMOCTU
HCITOJIb30BaHNUS JOCTHKEHUU COBPEMEHHOM ouonoruu JUTSt palMOHAIBHOTO
MPUPOIOTIOIB30BAHMS;



YMEHHE peliaTh dJIEeMEHTapHbIE OMOJOTHYECKHE 3a7aud, COCTABISATH CXEMBI MEpEeHOCca
BEIIIECTB 1 SHEPTHUH B SKOCHCTEMaxX (I1EMU MUTAHUS );

YMEHHE BBIMOTHATH J1a00paTOpHbIC U MpaKTU4YecKue paboThl, COOIIOIATh MpaBWiIa MpPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETHPOBATH HMH(MOPMALUIO OHOJIOTHYIECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBod WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTepUaIbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE Cco37aBaThb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pa3znenoB u TeMm KonnuecTBo yacoB
n/n IIPOrPaMMBbI Bcero | Konrponbubie pabotel | IlpakTuueckue paboTh
1 buosnorus kak Hayka 2 0 0.5
2 JKuBble cucTeMsl U UX 1 0 1
OpraHu3anus
3 XUMHUYECKUH COCTAB U CTPOCHHE 8 0 1.5
KIICTKH
4 KuznenesTenbHOCTh KIETKU 6 0 2.5
5 PazMHOXeHNE U MHIUBUAYABHOE 5 0 0
pa3BUTHE OPTraHU3MOB
6 HacnencrBeHHOCTH 1 8 0 4
W3MEHYHUBOCTh OPT'aHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 1
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 0 0
OBILIEE KOJIMYECTBO YACOB I10 34 0 10.5
I[TPOTPAMME
11 KJIACC
No HaumenoBanue pa3ienoB u Tem KosmyectBo yacoB
/11 MPOTrpaMMBbI Bcero | KonTposabsabie pabotsl | [IpakTuyeckue padoThI
1 DBOIOIMOHHAsE OMOJIOTHS 9 0 1
2 BoO3HUKHOBEHNE U pa3BUTHE KU3HU 9 0 1
Ha 3emie
3 OpranusMbl 1 OKpyXKarouias cpeaa 5 0 0
4 Coo01mecTBa 1 9KOJIOTHUECKHUE 9 0 1
CHCTEMBI
5 PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 33 0 3

[TPOTPAMME
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