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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl 10 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPEEIICHUS
HOJIX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUsA ydeOHoro mnpenmera «buonorus» cocTaBuiIn:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3yibTaToB O0y4eHHs U TpeOOBAHUH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU 0 crennpuke OUOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmecTBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNIEHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
Ouosioruu u €€ CTpyKTypa.

IIporpamma o Guosnoruu Ja€t MpeacTaBiaeHue o LelsiX, 00 o0iel cTpaTeruy o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOIIMXCS CpeacTBaMH ydeOHOro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpy, paclpelieieHue I0
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIEeI0BATeIbHOCTh MU3YyYeHHsS Y4eOHOro Mmarepuaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTEeNILHOrO Ipolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroINXCs.

B nporpamMe no OHOJOrMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTrataM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeNbHOCTH/y4eOHBIX JeHcTBUI 00yyaroImuxcs 1mo
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPUHIIUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouoyoruu, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHUEHTAlMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpEeACTaBICHUNH O 370pOBOM oOOpa3e KHU3HM U OCpeXHbIM OTHOILIEHHEM K OKpyXKarolen
npupoHoii cpese. [loaTomy Hapsay ¢ U3ydyeHUEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIUX B HHUX
MPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHHE HCIIOJIb30BAHHIO MTOTYYSHHBIX 3HAHUN
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€IeCO00pa3HOro MOBEACHUS B OKpY)KAIoLIeH MpUpOAHOH cpere,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH 4YEIIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K HPUKIAJHOM HANpaBI€HHOCTH Y4eOHOro
npeamera «BbHONOTHS» TMPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCTieueH s YCIOBUN JUIS PeIICHHS
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHre y 00YyJarOmUXCs CIIOCOOHOCTH aanTUPOBAThC K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMAaeT BaxHoe mecTto. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYyUalOIIMXCS MPEACTaBICHUH O HAayyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHHUS O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBMSA JJIs: TO3HAHUS 3aKOHOB KMBOM IPHPOJIBI,
¢dopMupoBanus (YHKIIMOHATBLHOW TPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro oodpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIIEHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHWe OWONOTHST WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPeHEro oouero o0pa3oBaHus, couuann3zanuu odyuatomuxcs. M3yyenue
Omosornu odecneunBaeT yCaoBUs s ((OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U MH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTUYECKUX 3HAHUH C TMPEICTABICHUSMH W3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buonorus» coCTaBWIA OCHOBY ISl OTIPEICIICHUS TTOIXO0/I0OB K OTOOPY ¥ CTPYKTYPHPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABICHHOTO B MPOTrpamMme 1o OUOJIOTHH.

OT10op comeprkanus yuebHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPY’KaIOLIEH NPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU jaesTesibHOCTH. Oco00e MECTO B 3TOHM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUA Y4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yuebHoro npeamera «buonorus» BblIETIEHBI CIEAYIOUINE cofepxkaTelbHble TuHuu: «buonorus
Kak Hayka. MeTozpl HayuyHOTro TOo3HaHus», «KieTka kak Ouonorudeckas cuctemay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U MPUCYIITE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIBLHOM OpraHU3alliid JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JEHCTBHI B
OTHONIICHUH O0BEKTOB JKMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUI O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIlIMX OCHOBOH Uisi (hOPMHpPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAay4YHOIO TIO3HaHUf,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopmupoBaHrue y 0OydarONIMXCsl MO3HABATENBHBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUH HAYYHBIX B3IJISINIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH W OLIEHUBATH SBJICHUSI OKPYKAIOIIETO MHUPA KMBOW MPHUPOIBLI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUM B MPAKTUYECKOM [JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOIOTUIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM KHUBOUM MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOICHHUS STUUECKUX HOPM P MPOBEIEHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE 1IEHHOCTH OMOJIOTMUYECKUX 3HAHUU U1l MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep PO IIIAKTHKY 3a00I€BaHU.

B cucteme cpennero obuiero oopazoBanus «buonorusy, u3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

JInst u3ydeHus: OMoyioruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosnorus kak Hayka.

buonorus kak nayka. CBs3b OMOJIOTUM C OOLIECTBEHHBIMHU, TEXHHUYECKUMHU U IPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmuei, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

MeTo/1b1 103HaHUS )KMBOW IPUPOJIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAaHKUE, U3MEPEHHE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

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

JlaboparopHble U NpaKTUYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «Vcnonp3oBaHue pasnMYHBIX METOJNOB IPU H3YYEHUU
OMOJIOTHYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPTraHU3aI U,

XKussie cuctemsl (OMOCHCTEMBI) Kak MpeAMeT n3ydeHus Ouonorud. OTINYHE JKUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OwocwcTeM W WX pasHooOpasue. YPOBHH OpraHHM3alli OHOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIM,  TKAHEBbI,  OPraHU3MEHHBIM,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOIeHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpamum:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHU3alUud >KUBOMN
HOPUPOIBD».

O6opynosanue: Mozaens MoJekyibsl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XWMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOXJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpAJIbHBIX BeUIeCTB B kierke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHMYHAs W YETBEPTUUHASl CTPYKTypa). XHUMUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHTHl — OMoNOrMueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYraeBosl: MOHOCAaXapH bl (TII0K03a, pru0o3a 1 1e30Kcupru003a), Jucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuael, crepounsl. [uapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u

(GyHKIHIH.



Huronorusa — Hayka o kierke. Kiertounas teopust — npumep B3aUMOJCHCTBUS HIEH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUEHHSI KIETKH.

Knerka xak nenoctnas xuBas cuctema. O0Iue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHYecKas WU Ipokapuorhyeckas. OcoOEeHHOCTH CTpPOEHUs
MPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIMUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHKnuu. lluTormmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranou bl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHIPUH, IU1acTU/bl. IIporcxoxkieHne MUTOXOHIPUH 1 I1acTua. Buast
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. llneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[lnarpammbl: «PacripeneneHne XUMHUYECKHUX JJIEMEHTOB B HEXHBOH  IPUPOIE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKkyisl Oenka», «CtpoeHue hepmenTay,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3ykapuOoTHUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHEe pacTUTENIbHON KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OO0opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHUE ISl TPOBEACHHS HAOIOICHUN,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpOeHHUS KJIETOK pPACTCHHH, >KMUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKnii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPaHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUHU MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbiii. Ponb pepmeHTOB B 00MeEHE
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemMHOBas (a3pl ¢oTtocunre3a. Peakmum ¢doTocuHTE3A.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (HOTOCUHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3HUpyIole OakTepuu. 3HaYeHUEe XEMOCHHTe3a Ul KHU3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE  JAbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh IHEPTETHIESCKOTO OOMEHa.



Peaknium marpuunoro cuute3a. l'enernueckas wunpopmamus u JHK. Peamuzaums
reHeTH4YecKoi mHpopmaruu B KiIeTKe. [ eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIIIIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi Bupyco (/.
. IBanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodarm.
Bone3nu pactenwmii, >kHBOTHBIX M 4YeJIOBEKA, BbI3bIBaEMble BUpycaMu. Bupyc ummyHoaeduimra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBepTa3a M MHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Merabomuzm»,  «MUTOXOHAPHSY,
«QHepreruueckuit oomeny, «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuir  kom», «Bupyco»,
«bakrepnotdarn», «Crtpoenne u sku3HeHHbIH 1mkn Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms [JHK».

Oo6opynoBanue: Moaenu-anmiukauun «Yapoenune JIHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, WiaM >KU3HEHHBIM WK Kietku. Mutepdaza u mmros. Ilpoueccsl,
npotekaromue B uHTEpdasze. Permmukamms — peakuust marpuyHoro cuute3a JIHK. Crtpoenme
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomaruael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpPTaHU3MOB.

Henenue knetku —muto3. Ctaauu murosa. [Iporeccsl, mponcxoasiiye Ha pa3HbIX CTaIUSAX
MuTOo3a. brojoruveckuii cMbIC MUTO3a.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MOB: Oecrojioe M T1osioBoe. Buasl Gecrosoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBO€, MOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €0 3HAYECHHE JUISA
CEJIEKIINH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Metios. Cramuu wmeitosa. [lporeccsl, nmpoucxonsime Ha cTagusx Menosa. [loBexenue
XpoMocoM B Meio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEHO03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sUYHMKH. OOpa3zoBaHHE M pa3BUTHE IMOJOBBIX KJIETOK — ramer (crepMaTo3ouf,
AWLIeKJIeTKa) — crepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTPOEHUS SHIEKIETOK H
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysilus,
opranoretes. ITocramOpronanbHOe pa3BuTHE. THUIBI MTOCTAIMOPHUOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuU
pa3BUTHS.

JdemMoHcTpanum:

Tabauiel U cxeMbl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX PACTeHUI», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «/lenenue kieTku GakTepuiiy,
«CTpoeHue TOJIOBBIX KIETOK», «CTpoeHue Xxpomocombl», «KierouHblil nukimy», «Permmkanus




JHK», «Muto3», «Meiio3», «IIpsiMoe u Henpsimoe pa3BUTHE, «] 'aMeTOoreHe3 y MIIEKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3a.

OO6opyioBaHue: MUKPOCKOI, MHUKpomnpenapatsl «CriepMaTo30uIbl MIIEKOMUTAIOIIETOY,
«Slinexnerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIEN b-
amumakanys «Jlenenue kinerku», moaens JIHK, monens meradasHol XpOMOCOMBL.

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHast pabora Ne4. «M3yueHWe CTPOCHHSI TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuTHs TeHETHMKU. Ponb muTosoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TeHETUKH (THUOPHUIOIIOTUYECKUH, UUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIEC T€HETUYECKHE TTOHATHS. [ eHeTnYecKas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACTEJOBaHUs  TMPU3HAKOB,  ycTaHoBJeHHble [. Mennenem.
Mounoru0puaHoe ckpermBanue. 3akoH equHo00pa3zus TuOpuI0B repBoro nokoneHus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcrnionb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuernnieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACJIEICTBEHHOCTH. [ eHeTnUecKnue KapThl.

['enetuka mosa. XpoMOCOMHOE OIpPECIICHHE 1M0da. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NPU3HAKOB, CHEIUIEHHBIX C
MTOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAsA. Poib cpeibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOJU(PUKAIMOHHON HN3MEHUYHNBOCTH.
BapuanuonHnsiii psg u BapuannonHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennasi, iy reHOTUNUYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpormecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Knmaccudukamus myranuil: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluii. MyTareHHbsie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. M. BaBuioga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEAJTOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYISPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHUIUPOBaHKWE, B ToM yucie ¢ momormipio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OOoNe3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oonie3Hu. ComaThdeckue | TeHepaThuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JIEYCHUS T€HETHYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:



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

Tabnuibl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 IIUTOT€HETUYECKAsi OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomorndeckne OCHOBBI AWUTUOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3auMoIeicTBHE allIeIbHBIX T€HOBY, «I €HeTHYeCKre KapThl PaCTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buapl wu3MeHunBOoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHAs
W3MEHYHUBOCTBY.

Ob6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemuBanuey, «HemonHoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEeBHOW.

JlaGopaTopHble U NpPaKTHYeCKUe padoThI:

JlabGopaTtopHas padota Ne 5. «3yueHnue pe3yabTaToOB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIpErapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenrne MoaubuKanOHHONW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOM».

JlaGoparopuass pabGotra Ne7. «AHanmu3 wMyTauuid y JApo30QHIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE M aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M MPOLECC. 3apOKJICHUE CENEKUUU U JoMecTukaius. Yuenue H.
W. BaBuioBa 0 LEHTpax HPOUCXOXAEHHUS W MHOrooOpasus KyJlbTYPHbIX pacTeHuil. LleHTpbl
MIPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, ITAMM.

CoBpeMeHHbIE METO/Ibl CeJIEKIIMU. MacCoBbIi M MHAMBUYAJIbHBI OTOOPBI B CENEKIUU
pacTteHui u >kUBOTHBIX. OLleHKa 3KcTepbepa. biI3kopoaCcTBEHHOE CKpelMBaHue — MHOPUIMHT.
Uucras nuaus. CkpelluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuaHas cuna. HepoactenHoe
cKkpeuuBaHue — ayrOpuauHr. OtmanéHHas rubpuanszanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 W TOJy4eHUE MOJIUIUIONI0B. JOCTH)KEHUS CeNEeKIMH PpACTeHHM, MXUBOTHBIX U
MHUKPOOPTaHNU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knertounas umxeHepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHnpoBaHUe BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpobdiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuuel 1 cxemsbl: kapTa «L[eHTpBl HPOMCXOXKIEHUS W MHOro00pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1oOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemuka M. . UBanoBay, «llomummougus», «OOBEKTHI
O6uorexHonorun», «Kierounsle KylIbTypbl U KJIOHUpOBaHUE», «KOHCTpyHMpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).

O60py0BaHKE: MYJISDKU TIJIOJIOB M KOPHEIJIOJ0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CeabCKOX0351ICTBEHHBIEC PACTEHUS».

JlabopaTropHble U NpaKkTUYecKue padoTbi:

Okckypeust «OCHOBHBIE METOJbI M JIOCTHKEHMS CENEKIMU PACTeHWH W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, Ta00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».




11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJI0ruu. BiusHue 3BOMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTUX HayK.

CunerenbcTBa 3BoyoLMU. laieoHTONOrMUECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B [1AJIEOHTOJIOTMYECKOH JIeTonucH, nepexoubie hopMel. bruoreorpadguueckue: cXoicTBo U
paznuune dayH u GIop MATEPUKOB B OCTPOBOB.

DOMOpHOJIOrMUECKUe: CXOJACTBA U pa3iuyus 3MOPUOHOB pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHass teopusd Y. Jlapsuna. IIpennocbulku BO3HHMKHOBEHHUS [JapBHUHHU3MA.
JIBIkymme Cuibl  9BOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposontonus. [Tonmynsnus Kak eIuHUIA BUIa U 3BOJIOLUY.

JBmxyue cuibl ((hakTopsl) 3BOJIOLMU BUJIOB B IpuUpoje. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAS H3MEHYHBOCTH. [ 10y IsIIOHHBIE BOJIHBI U Apeiid reHoB. M30msamus 1 Murpanms.

EcrecTBeHHbI 0TOOp — Hampabisttoliuil (akTtop 3BoIrOLMH. POpMBI €CTECTBEHHOI'O
otbopa.

ITprucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoIrOLMU. [Ipumepsl npucnocobaeHuni
y OpraHu3MoB. ApoMop(03bl U UIN0AATITALIMH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHoBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Maxkpoasomtonus. @opMbl 3BONIONUM: (pUiIeTHYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napanensHas. HeoOpaTuMocTh 3BOMTIONHNN.

[IpoucxoxaeHnue  OT  HecHEHUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AjnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctecTtBenHbIit  0TOOp», «MHOroobpazue copTroB pacteHuily, «MHorooOpasue Mnopos
KUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApoMOpP(O3bD»,
«Mnnoanantarmmy, «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O60opynoBaHKe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPACKH, HA0OP IJI0JI0B U
ceMstH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukanus «llepekpéct xpomocom», BlIaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OPMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTHUECKOMY KPUTEPHUIOY.




JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOONICHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble NPEACTABIECHUS O 3apOXKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W TMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBI CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKON
sBositony. HauanpHble sTansl Ononorndyeckoi 3somtonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue xxu3nu Ha 3emiie 1o 3pam u nepuojiam. Karapxeii. Apxeiickas u npoTepo3oiickas
apel. [Taneo3oiickast 3pa u €€ meproIbl: KeMOPUICKUH, OPTOBUKCKUH, CUITYPUICKUH, IEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa u €€ IepuoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara U IeoJOoru4ecKkux IporeccoB. OCHOBHBIE 3Tallbl HBOJIOLUN
pPacTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHuil 1 xKUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOTOUUA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  4YeNIOBEKAa. AHTpPONOJIOTMS Kak Hayka. Pa3Burue mnpencrtaBieHudl o
IIPOUCXOXKACHNUN YesloBeKa. MeTo/1bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBmwxynme cwibl (pakTopsl) aHTpomoreHeza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOP. OOILIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMEIbIii,
Yenosek mnpsmoxoxsammii, YemoBek HeaHnepTranbckui, YenoBexk pasymublii. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajiouJiHas  (PKBaTOpUaAIbHAsA), MOHrOJoWJHAs  (a3uarcko-aMepukaHckas).  YepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YETIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoncTpanum:

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

Tabauiel u cxeMbl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenbHas kierka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMaJI€OHTOJOTHYECKUX HaXO0/I0K
MPEAKOB COBPEMEHHOr0 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachb».

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHue denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CIENKU WM U300paKeHHs] KaMEHHBIX OpyJIuit
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIMIEPhl, pyOuia, ckpebdia), TeoXpoHOJIorHIecKasi TabuIa,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas padbora Ne 1. «/3ydeHne nCKOMaeMbIX OCTATKOB PAaCTEHUM U KUBOTHBIX B
KOJUICKIUSAX».

DKCKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN WK
KpaeBeAUeCKUil My3eil).




Tema 3. OpranusMsl U OKpy:KalIIas cpeaa.

OKkosoruss Kak Hayka. 3ajadd W pasfelibl 9KOJOTMH. MeToabl 3KOJIOrMYECKHX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIIHAas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (axropel. Kiaccuduxauus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. DoTonepunoausm.
[TpucnocoOneHus OpraHu3MoB K IEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornuecknue puTMel.

buornueckne Qakropel. Buapl OMOTHYECKMX ~ B3aMMOJEHCTBMI:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xooneparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyasuud. OCHOBHBbIE I10Ka3aTesd IOIMYJISILUH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU HOMYJISILMU U €€ PEryIsIus.

JdemoHncTpaumnu:

Ioptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabauiel u cxemsl: kapta «lIpupoanbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomynsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uH(py3opun-Tydenbkn», «llumessle nenu».

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
o0UTaHUSY.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

ITpakTruueckas padora Ne 2. «[loacy€r IIIOTHOCTH NOMYJISALMHA Pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo0mecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CooOmiectBo  opraHmzMoB  —  OuoneHo3. CTpykTypbl  OuoIeHO3a:  BUAOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Buapl-noMuHanTel. CBsI3U B OMOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). [loHaTne 006 skocucTtemMe U OUOreolEeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBble nenu M cetd. OCHOBHBIE TOKa3aTesld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHUCTEM: YCTOMYUBOCTh, cCaMoperysius, pazsutue. Cykieccus.

[Ipupoanble SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIHUCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycTounBocTH dKOcucTeM. CoXpaHeHHEe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.



CocymecTBoBaHuE MPUPOIbI M YenoBeyecTBa. CoxpaHeHne OnopazHooOpas3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOJHBIMU peECypcaMH U UX
UCII0JIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpanmu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «Ilumessle nenny», «buoneHos: coctas u crpykrypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «IKoJIOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DKOoCUCTEMA IUPOKOJIUCTBEHHOTO JIecay, «DKOCUCTEMAa XBOMHOTO Jiecay, «broreHo3 BogoéMay,
«ArpoueHos3», «lIpumepHble aHTPONOr€HHBIE BO3ICHCTBUS Ha MNpUPOAYy», «Baxuelmue
UCTOYHUKH 3arps3HEHus BO3JyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeWIIas COCTaBIAIOIIAs
ouocheprr», «Daktopsl nmerpajamuu  nouBy», «llapHukoBblii  3hdexT», «DaKTOpbI
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HH B Onocdeper», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepomga B Ouocheper,
«KpyroBopoT a3ota B Ipupoae».

O06opyioBaHMe: MOJIEIb-ANTITHKAIHS «Tunuunble OMOIICHO3bI», repoapwmii
«PactutensHble  coobuiecTBa»,  Kkoiulekuuu — «buomenos», «Bpenurtenum — BakHEMIIMX
CEIIbCKOXO3SHUCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIMH pACTeHHUH U  IKHUBOTHBIX,
INPUHAAISKAIINE K Pa3HbIM 3KOJOIMUYECKUM rpyInaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300paskeHNsI OXPaHIEMBIX BUIOB PACTEHUH U KHUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX DPE3YJIbTATOB OCBOCHMs INpeamera «bHoJIoTHs» BBIIEIECHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OHMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTH 00y4arolnXcsi pyKOBO/ICTBOBAThHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAMHM, HMPUCYLIMMU CHCTEME OHMOJOTHYECKOTro
o0pa3oBaHMs, HAJIMYME SKOJOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTD 1IETTU U CTPOUTh
JKU3HEHHBIC IJIaHbl.

JImaHOCTHEBIE pE3yiabTaTbl OCBOCHUA IMPEIAMETA «bnonorusy JOCTUTI'alOTCA B C€IHUHCTBEC
y4eOHOIl W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHCKUMHU
COOUOKYJIIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOrmiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITMUTAaHUSA W CaMOpPa3BUTUS, Pa3BHUTHUA BHYTpeHHeﬁ MMO3WIUN JIMYHOCTH, IMaTPUOTHU3MaA,
YBa)XEHUs K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTAapLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIeJUI0O W  TpaJulUsM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoae U OKPYKAKOLIEN cpele.

JImaHOCTHEIE PE3YIbTATEI OCBOCHUSA y‘Ie6HOF0 npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEU
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH INEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMO3UTHUBHBIX BHYTPCHHUX



yOeXICHHI, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
paCLIMPEHNUE KU3HEHHOIO OIBITA U OINBITA JESATEIBHOCTH B IPOLIECCE PEATU3ALUU OCHOBHBIX
HaIPABJIEHUH BOCHUTATEIbHOU EATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIIATAHMA:

CcOPMHUPOBAHHOCTh TPAKJAHCKONH MMO3MIMM  OOydYarolerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YIEHa POCCHIUCKOTO 00IIECTRa;

OCO3HAaHHE CBOMX KOHCTHUTYI[HOHHBIX IpaB W O00A3aHHOCTEH, yBaKEHHEC 3aKOHA |
IIPaBOTIOPS/IKA,;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
pelieHrr yueOHbBIX W TI03HABATEIbHBIX 3a/1a4, BBITOJHCHUH OMOJOTHYECKHUX YKCIICPHMEHTOB;

CIIOCOOHOCTH  OMPEIESATh COOCTBEHHYIO IMO3HMIMIO 110 OTHOMICHHIO K SIBICHUAM
COBPEMEHHOM )KU3HH U OOBSICHATH €€,

YMCHHC YUUTBIBATH B CBOUX I[eﬁCTBHSIX HCO6XOIII/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHUS JIIOJICH C PasHbIMHU YOEXKICHUAMH, KYJIbTYPHBIMU [IEHHOCTSMH ¥ COIMAIbHBIM
I0JIOKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOIECCE COBMECTHOTO BBINOJHEHHS Y4EOHBIX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCIIbHOTO OTHOIICHUA K MHCHHUIO
OIIIOHEHTOB MPH OOCYKIEHHH CIIOPHBIX BOIIPOCOB OHOJOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPKIAHCKOW WACHTUYHOCTH, MMATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH Inepe] PoauHOMN, ropaocTy 3a CBOM Kpaid, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEAUI0 M TNaMITHUKaM [PUPOJBL,
JOCTH>KeHUSIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OMOJIOTUH, TOHUMAaHH 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex IEHHOCTb, TOTOBHOCTb K CITY>KEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlLIMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSIM, CO3/IaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O MPUHATHUA HGHHOCTeﬁ CEMENHON >XKU3HU B COOTBETCTBUU C TpaauusaM1u HapoOaO0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIIOUAs SCTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIIECTBEHHBIX OTHOIIEHHIA;

MOHUMAaHHUE YMOIMOHAIBHOTO BO3/ICHCTBHUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
KavyecTBa TBOPYECKOM JTMUHOCTH;



5) pusnueckoro  BocHHUTAHUS, (OPMHUPOBAHMA  KYJIbTYPbl  310pPOBbSI M
IMOIMOHAIBLHOI0 0JIArONMoJyusi:

MMOHMMAaHUE U pealih3aius 30pOoBOro u 06e3omacHoro odpasa ku3Hu (310pOBOE MUTAHUE,
COOJIIOZICHHE THUTUCHUYECKHUX IPABUJI U HOPM, COAJIAaHCHPOBAHHBIN PEKUM 3aHATHH M OTJbIXA,
perynspHas (Qu3MYecKass AaKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY H IICUXHUYECKOMY 3JI0POBBIO;

IIOHUMAaHHUEC LCHHOCTHU HpaBI/IJI I/IHZ[I/IBI/II[yaJILHOFO U KOJIJICKTHUBHOI'O 6C3OHaCHOFO
MOBEJICHHUS B CUTYAIIUAX, YTPOXKAIOMIUX 3JI0POBBIO U KU3HH JIFOJICH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTOJIs,
HApKOTHUKOB, KYPEHHs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IICHHOCTH MAacTEePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K  aKTHBHOM  JICITCIBHOCTH  TEXHOJIOTUYECKOM H  COIHMAJIbHOH
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJHATH
TaKylo JIeSITeIbHOCTb;

UHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesTeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp OyayIIei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPA30BaHUIO Ha MPOTSHKEHUM BCEH
JKU3HH;

7) IKOJIOTUYECKOTO BOCTIUTAHMUS:

9KOJIOTHYECKH 11€J1eCO00pa3HOe OTHOILIEHHE K MPUPO/IE KAK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHU;

MIOBBIIIEHUE YPOBHSI HKOJOTHYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIsl OKPYKaIOILEl Cpeibl;

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

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaeMble MPU U3YyYEHUH OMOJIOTMH 3HAHUS U YMEHUS
IpU pEIIeHUuH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHIEM (cOOI0AeHNE
IpaBWJI TIOBEJIEHUSI B NPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEIpUITHE AEMCTBUM, MPUHOCSIIMX BpeA OKpYXkarolled HNpUpOIHOHN cperne,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPHHUMAEMbBIX
JIEMCTBUM U NPEJOTBPAILATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHMS, JKOJOTHYECKOH KYJIbTYpbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IpPAaKTHUKE, TOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKON AESITEIbHOCTH IKOJIOTMYECKOM HallpaBI€HHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHaJore KyJbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpPILIECHCTBOBAHHE SI3IKOBOM M UNTATEIBCKON KYJIBTYPhI KaK CPEJCTBA B3aUMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

MOHUMaHHE CreMU(pUKH OMOJIOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM



MHUpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B TMO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPAHEHHsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM LUBMIIM3ALMU: 00eCTIeueHUs
HOBOI'O YPOBHS pa3BUTHsI MEAMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble IpoOIeMbl Pa3BUTHSI YeIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 II100AIBHBIX
9KOJIOTUYECKUX MPoOseM U obeciedeHus epexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKHX 3HAHUHM B II€JIAX MOBBIIICHUS OOILeH
KYJbTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu ONoIorum;

IIOHUMAaHHE CYHIHOCTM METOJOB IIO3HAHMs, MCIOJIb3YEMbIX B ECTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHMUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKpPYXKAIOIIEro MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaThb OOOCHOBAHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 I0JIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIBHO MHCIOJb30BaTh OMOJIOIMYECKHE 3HAHUSA Ul PELICHMS
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LIEHHOCTU HAY4YHOMU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
HCCIIEI0BATENIBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHMsI yueOHOro rpenMera «buonorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
ABJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1O3HAaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIE), 00ecreunBaroIne
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHne YHMBeEPCAJIbHBIMH YU4eOHBIMH MI03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JoruuecKue AeliCTBUS:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh M aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMs, KIACCU(PHUKAIMMU, OOOOIIEHHs), PACKphIBAThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU MOHSITUSIMHU);

ONpEAEIATh LIENU JEATENIBHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACSATEIBHOCTH C ITIOCTABIECHHBIMU LIEJISIMHU;



UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS ISl OOBSCHEHUS (PAaKTOB U SIBJICHUU KHUBOMH
MIPUPOJIBL;

CTPOUTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, [EAYKTHBHBIC, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJI MPEICTABICHUS CYHIECTBEHHBIX CBS3E€H U
OTHOILICHWH B M3Y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUMII Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a MMEIOLINXCSl MaTEpUATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEIM,
OLICHUBATh PUCKH ITOCIEICTBUH JESATEIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHIE e CTBHA:

BJIAJICTh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MTPOCKTHOM JeATEIbHOCTH, HaBBIKAMHU
pazpetieHusi mpobaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
pelieHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IUYHBIX METO/I0B ITO3HAHMS;

UCIOJIb30BaTh Pa3IMYHbIE BHUJIbI ACSITENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMCHCHHIO B yYCOHBIX CHTYalHsIX, B TOM YHCIE MPHU
CO3IaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(hopMUPOBATh HAYYHBIN THIT MBIIIJICHHS, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAIM3UPOBATh TMIOJYYEHHBIE B XOJE€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npodecCHOHANBHYIO Cpey;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  TMPAKTHYECKYI0  00JacTH
JKU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE WJEH, Mpeaiaratb OpUTHHAIbHBIE MOAXOABI W PEIICHHUs, CTABUTh
poOJIEeMBI U 3324, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOUYHUKAX MH(OpMALUU (TEKCTe y4eOHOTro mocoous,
HAyYHO-TIOMYJISIPHON JIUTepaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UMHTepHeTe), aHAIM3UPOBATh WH(OOPMALUIO DPA3NIUYHBIX BUIOB U (POpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(GbopMynHMpoBaTh 3aMpoChl W MPUMEHSATh PA3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHMSI PA3JIMYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJIBb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaILUEH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe M MaTeMaTHYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

BJAJIETh HAaBbIKAMHM pACIO3HAaBaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH €CTBUSAMM:

1) oomenmne:

OCYU.[GCTBJ'DITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HU, aKTUBHO y‘IaCTBOBaTB B AHaJIore
WM JUCKYCCUH I0 CYIIECTBY 0OCYKIaeMoi TeMbl (yMEHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJHCHUSL HpeﬂﬂaraeMOﬁ 3aJa4du, y‘-II/ITBIBaTb I/IHTepeCBI n
COIJIaCOBAHHOCTH MMO3MLUMI JPYIMX YYACTHUKOB JUAIOra MM JUCKYCCHH);

pacro3HaBaTh HeBepOAlbHBIE CPENCTBA OOIICHHS, MMOHUMATh 3HAYCHHUE COLHUAIIBHBIX
3HAKOB, MMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUi, yMETh CMATYaTh KOH(PIUKTHI U
BECTH TI€PETOBOPHI;

BJIAJE€Th PA3IMYHLIMU CIIOCO0aMK OOLIEHUS M B3aMMOJIEHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(OpMyYIIMPOBaThH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK) TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAs IeSITeIbHOCTD:

[IOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W UHIMBUYaJbHOU pabOTHI IpU
peleHny OMOIOTnYecKoi MpobsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJEMCTBYS IPU pELICHUH Yy4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI € Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4JIC€HA KOJUIEKTHBA,

IIPUHUMATH LEJIM COBMECTHOM JIEATENBHOCTH, OPraHU30BbIBaTb M KOOPIWHUPOBATH
JICHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHHMBATh Kau€CTBO CBOETO BKJa/la M KaXKIOr0 YYaCTHHKA KOMAH[Ibl B OOIINN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3WULUN HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B DPa3jIUYHBbIX CUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIEM M HX pELIeHUS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIHHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;



CaMOCTOSTCIIBHO COCTABJIATH IIJIaH peH_IeHI/ISI HpOGHeMBI C y‘IéTOM HNMCHOIIIUXCS peCprOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEMOYTCHUIA;

aaBaThb OLIGHKy HOBBIM CI/ITyaLII/ISIM;

pacHIupsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHHH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON PYIUIIMU B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISAM;

BJIaJICTh HaBbIKAMH [TO3HABATEIBHOMN peIIEeKCHU KaK OCO3HAHMS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh PUEMBI pedIIeKCuu
JUISL OLICHKU CUTYalMH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHHUS 110 X CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB JAESITEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npenmera «buosorusy Hay4dHble 3HaAHMS, YMEHUS U
Croco0bl nercTBuit o OCBOEHHUIO, UHTEpIIpeTalun
U peo0pa30BaHUIO 3HAHUHN, BUJIbI JESATEILHOCTH I10 MOJYYE€HUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUW B Pa3jIMuYHBIX Y4EOHBIX CHUTYallUiX, @ TAKKE€ B PEAJNbHBIX JKU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI MO TojiamM
00yJeHwusl.

IIpenmetHble  pe3ynbTaThl  OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10
KJacce NOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEPKaHUE OMOJIOrMYECKHX TEPMUHOB U MOHATUN: KU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SHEPTUH ), TOMEoCTa3 (CaMOoperysuus),
YpOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIpPOM3BEAEHHE  (PENmpOayKIHs),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BHUTHE;

yMEHHUE u3jiaraTb OWOJOTHYECKHE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MyTallMOHHas,
LHEHTpajbHas J0rMa MOJIEKYyJIsipHOM Ouonoruun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBuinoa) u yueHus (0 LEHTPaX MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacTeHuit H.
W. BaBuioBa), onpeAemsaTh TPaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;



YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHUE M OIHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIECHUN, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PE3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATH CYHIECTBEHHbIC NMPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U IYKApPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS], PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJyYeHHbIE 3HAHUS IS O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCcTieueHust
0€30MaCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TOBEACHHSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pPallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JE€MEHTapHble TE€HETUYECKHE 3aJauyd Ha MOHO- U JUTHOpHIHOE
CKpEeIlIMBaHKE, CIEIUIEHHOE HACTEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUISL TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIe U MpakTU4Yeckue paboThl, cOOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHMYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHMIA B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE MHCbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
Ouonornyeckyro MHQPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapar OUOJIOTHH.

[IpeameTHsie  pe3ynbTaThl OCBOCHHsS  yueOHOoro mipeamera «buonorusin ¢ 11
KJlacce I0JKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIepKaHre OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIIMS,
reHO(OH[, HBOJIOLMS, JABIKYIIUME CHJIbI ((aKTOpbl) SBOJIIOLUHU, MPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTMYECKHe (PAaKTOPbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIeNH MUTaHWs, SKOJIoruyeckas nmupaMua, ouoreoueHos, ouocgepa;

yMEHHE Wu3Jarate Ouosornyeckue Teopuu (3BostounoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblimeBoro cxozactsa K.
M. bapa, uepenoBanus IiaBHbIX HampasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajickoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHHUM, OpraHu3alus M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIETIATH CYIECTBEHHBIE IPU3HAKN CTPOEHUS OMOJIOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOIr€OIEHO30B U HSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,



BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IEpPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS [T O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SBIIGHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIICHUI B OBCETHEBHOM KU3HU C 1I€JIbI0 00ecTieueHu s
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/ayM, COCTaBJIATh CXEMBI IEepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMaxX (I[eMH MUTaHU);

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh NMpaBUiIa MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OIICHHWBATh W HHTEPIPETUPOBATH HH(GOPMAIHIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepualibl), pPacCMaTpPHBAaTh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U YCTHbIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHUE



10 KJIACC

Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KoanuectBo yacos
/i Bcero  KontponbHble IIpakTrueckue
paboThl paboThI
1 buonorus kak Hayka 1 0 0.5
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLMs 1 1 0
3 XHUMHYECKUHN COCTAB M CTPOCHUE KIICTKH 11 0 1
4 JKusHenesarenbHOCTh KIETKU 3 1 0
5 Pa3zMHoOXeHME 1 HTHAUBUIYATBHOE PA3BUTHE 6 0 1
OpPTraHHU3MOB
6 HacnencrBeHHOCTh U N3MEHUYNBOCTD 8 0 1.5
OpraHU3MOB
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 2 1 0
8 PesepBHOE Bpems 2 0 0

J106aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[MTPOI'PAMME
11 KJIIACC
Ne i/t HanmeHoBaHue pa3aenioB U TEM IPOTPaMMBI KommuecTBo yacos

Bcero  KontponbHble IIpakTrueckue
paboThI paboThI

1 DBOJIOIIMOHHAST OUOIOTHUS 13 0 1 ([

2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 7 1 0.5 [l
3emie

3 OpranusMsl 1 OKpyXarouias cpeaa 3 1 1 [l
4 Coo0b1iecTBa 1 3KOJIOrMYECKHE CUCTEMBI 8 1 0 [
5 PesepBHoE Bpems 3 0 0 [l
Jl06aBUTh CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 34 3 2.5
[MTPOI'PAMME
MOYPOYHOE INIAHUPOBAHUE
10 KUIACC

No Tema ypoka KonuuecTBo uacoB
n/m Bcero Kontponbubie Ilpak:

paboTsl pa

1 [[BBenenue. KpaTkas ucropus pazsurus 6uonoruu. Th Ha ypokax 1 0

ouonoruu. buonorus B cucreme Hayk||

2  [[CymHOCTB )XKM3HH M CBOMCTBA )KMBOTO. Y POBHU OpraHU3aIHN 1 0
JKUBOU MaTepuu. MeToibl M03HaHUs KUBOM npupoabl. IIpakTuyeckas
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

No Tema ypoka KonnuectBo yacoB
/1 Bcero Kontponsubsie Ilpax
paboThI pa

pabdota Ne 1 «cnonp30BaHUE pa3IudHbIX METOJIOB IPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY] |

3  [[Uctopus u MmeTobl n3ydeHust KiaeTku. Kietounas teopus]] 1 0
4  [[Xumunueckuii cocTaB kieTku. Bosa u MunepanbHbie con]| 1 0
5 [[YrneBonupbl. Jlunumsi]] 1 0
6 [[YrneBoubl. JIunums]] 1 0
7 [[benku. CoctaB u cTpoeHue 0eiIKoB]] 1 0
8 [[HykmeuHosie KuciaoTel. ATD]] 1 0
9 [[Knerka kak 1elOCTHAs KMBas CUCTeMa. DYKapHOTUYECKas 1 1

kietka.lluromnasma. Opranoumst. ||

10 [[Ctpoenue sykapuoTHUEeCKON KIeTKU. Kietounoe sapo. 1 0
Xpomocomel.JlabopaTopHast pabota Ne 2 «M3ydeHue ctpoeHus
KJIETOK PACTEHHH, KUBOTHBIX, TPUOOB U OAKTEpUI 0] MUKPOCKOIIOM
Ha TOTOBBIX MHUKPOTIpENapaTax 1 uX OMUcaHuey ]|

11 [[IIpokapuoTHueckas KiaeTKa.]] 1 0
12 [[buocunre3 Oenka. Peakiius MaTpuyHOTO CHHTE3A] | 1 0
13 [[Hexnerounsie GOpMBI )KU3HU — BHPYCHI ] 1 0
14 [[OOmeH BemiecTB UM META0OTU3M] | 1 0
15 [[Dneprermueckuii oOMeH]] 1 0
16 [[DoTocunTe3. XemocuHTE3]] 1 0
17 [[DPopmbl pa3MHOKEHHUSI OPTaHU3MOB] | 1 1
18 [[PKuznennsrii mukn kietku. Jlenenue kierku. Muto3s. Jlaboparopuas 1 0

pabota Ne 3 «HabmoeHre MUTO32a B KJIETKaX KOHYMKA KOpeIIKa JIyKa
Ha TOTOBBIX MUKpOTMpenaparax»|]

19 [[O6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. OTUIOIOTBOPEHUE. 1 0
JlabopartopHas padora Ne 4 «/3y4eHue CTpoeHUs MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpoIIpenapaTax»]|

20 [[Metio3]] 1 0

21 [[AnpuBuIyanbHOE pa3BUTHE OPTaHU3MOB] | 1 0


https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8436

No Tema ypoka

n/m

22 [[I'enetnka — HayKa O HACJIEJACTBEHHOCTH U U3MEHUYMBOCTH]] 1

23 [[3akoHOMEPHOCTH HACJEAOBAHMS MPU3HAKOB. MOHOTHOPHIHOE 1
CKpeliuBanue||

24 [[duruOpumHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS 1
MPU3HAKOB] |

25 [[CuennenHoe HacienaoBaHue mpu3HakoB. JlabopaTopHas padora Ne 5 1
«M3yueHune pe3ynbTaToB MOHOTHOPHUIHOTO ¥ TUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpOIpEnaparax»||

26 [['eneruka moma. HacnenoBanue nmpu3HakoB, CLEIIEHHBIX ¢ TosioM]] 1

27 [[I'enermka vyenoBeka || 1

28 [[M3menumBoCcTh. HenacnencrBeHHas M3MEHUYUBOCTD. JlabopaTopHas 1
pabota Ne 6. zydenne MoaupUKAITMOHHON H3MEHINBOCTH,
MOCTPOCHHE BapHAIIMOHHOTO Psiia U BapHALIMOHHOW KPUBOiI»]]

29 [[HacneactBenHast usMeHUMBOCTh. Jlaboparopnas padota Ne 7. 1
«AHanu3 MyTauui y 1po30(uisl Ha TOTOBBIX MUKpOIIpenaparax»|]

30 [[Cenekmus kak HayKa u mpoiecc |] 1

31 [[Meroasl U JOCTHKECHUS CEIESKIIMH PACTCHUH U KUBOTHBIX || 1

32 [[buoTexHOJIOTHS KaK OTPacihb MPOU3BOACTBA || 1

33 [[O6o6menue " HacnencTBEHHOCTh U H3MEHYUBOCTH" || 1

34 [[O6o6menue kypca "buonorus" 10 kmacc]] 1

Jl06aBUTh CTPOKY

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIACC

Ne Tema ypoka

/11

1 [[DBomrorus u MeTOBI €€ U3yucHHs. Pa3BuTHe OHOOTUN B JI01aPBHHOBCKUI

nepuon. Padorsr K.JIunnes.|]

[[McTopus pa3BUTHUS NMPENCTaBIEHUH 00 HBOIIOIMN. DBOIIOLIMOHHAS TEOPHUS

K.-b. Jlamapxka.]]

[[[Ipeamocbuiky Bo3HUKHOBeHUs yaeHus Y. [apBuHal]
[[DBomononnas Teopust U.JlapsuHa. ||
[[MukposBosmorusi. Bun: kpurepuu u cTpykrypa.]]

[[TTomynsanus Kak >IeMeHTapHas eAMHNIIA BUa U dBomorun. JlaboparopHas

pabota Ne 1 «CpaBHeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIO»] ]
[[ABrkyiire cuiibl (311eMeHTapHble (aKTOpPbI) SBOITIOLUH] |

KonnuecTtBO yacoB

Bcero Kontposbnsie [lpak

paboThI pa

1

0

KomnuectBo ®

Bcero KonTtponsHbie

paboTEI
0


https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

Ne Tema ypoka Komnuuectso ©

n/m Bcero KoHTposnbHbIe
paboTEI

8  [[EcrecTBeHHBIH 0TOOP 1 €ro GOopMmbI]] 1 1

9  [[Pe3yabTaThbl 3BOJIOIUH: IPUCIIOCOOICHHOCTh OPraHU3MOB U 1 0

BHu1000paszoBanue. Jlaboparopnas padora Ne 2 «Onucanue
MPHUCIIOCOOJICHHOCTH OpPraHUu3Ma U €€ OTHOCUTEIBHOTO XapakTepa»|]

10 [[HampaneHus 1 myTH Makpo3BoJtoiini. CoxpaHeHHe MHOTOOOpa3us BUI0B 1 0
KaK OCHOBa YCTOMYHMBOTO pa3BUTHsI Onochepsl.]]

11 [[HeoOpaTumocTh 3BOJIONUH. JJoKa3aTebCTBa MAKPOIBOJIIONN 1 0
OpraHMYECKOro MHpa.]]

12 [[Pa3BuTHE IpEICTABICHUI O IPOMCXOXKICHNUY KU3HH Ha 3emite. McTopus 1 0
JKU3HU Ha 3eMJIe U METO/Ibl €€ N3y4eHUS | |

13 [[I'unoTe3sl MPOUCXOXKACHHS KU3HU Ha 3emie]] 1 0

14 [[Pa3BuTHE XHM3HH Ha 3eMJIe 110 3paM U eproaam|| 1 1

15 [[OcHoBHBIE 3TaIbI IBOIIOIHUN PACTUTEIBHOTO M KHBOTHOT'O MHPA. 1 0

[Tpaktuyeckas padora Ne 1 «M3ydeHne HCKOMAaeMbIX OCTaTKOB paCTEHUH U
J)KUBOTHBIX B KOJUICKLIHSIX»] |

16 [[CoBpemeHHas crcTEMa OPraHHYECKOrO MHpa]] 1 0

17 [[T'unoTe3sl MPOUCXOKIACHUS YeTOBEKa. DBOJIIOIHS YeIOBEKa 1 0
(aaTponorenes)]]

18 [[dBwxymue cuitbl (pakTopsl) aHTpoOIIOreHe3a]] 1 0

19 [[OcHoBHBIEC CTaJNU IBOIOIHMH YeI0BeKa]]
20 [[YemoBeueckue pachl ¥ MPUPOIHBIC aalTAlliU YeIOBEeKa] |

21 [[Okosorus kak Hayka|]
22 [[Cpensl oOMTaHUS U SKOJIOTHYECKHE (DAKTOPHI| ]

23 [[AOuotnyeckue pakropsl. JlaboparopHas padbora Ne 3. «Mopdonoruueckne 1 0
0COOEHHOCTH pacTeHUil U3 pa3HbIX MecT oOuTaHus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB Kojeycay||

24 [[Bbuotnueckue daktopsl. [IpucrocodIeHUs] OpraHu3MOB K JICHCTBUIO 1 0
HKOJIOTHYECKUX (HakTOpoB.]]

25 [[Dxonornveckue XapakTepuCTUKU momysiun. [IpakTudeckas padbora Ne 2 1 0
«IToacuéT MIOTHOCTH MOMYIALUUN Pa3HBIX BUAOB PACTEHUIN»] |

26 [[CoobmecTBa oprann3MoB — OuoreHo3. [Tumessbie cBsa3u. KpyroBopot 1 0
BEIIIECTB 1 MMOTOK YHEPTUHU B dIKOCHCTEMaX. ]

27 [[DOxonorundeckue cucteMbl. OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI. 1 0
Dxonorundeckue nupamuabl. CoiicTa s3xocucteMm. Cykiieccus||

28 [[ITpupoaHbIC SKOCHCTEMBI H aHTPOTIOT€HHBIE SKOCUCTEMBI. BrustiHue 1 0

YyeJIoBeKa Ha IKOCUCTEMBI. ||


https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea5a6
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Ne Tema ypoka Komnuuectso ©

n/m Bcero KoHTposnbHbIe
paboTEI

29 [[Buochepa — raobanbHast SKocHcTEMA 3eMITH] | 1 1

30 [[3akOHOMEpPHOCTH CYIIECTBOBaHUs Ouochepsi]] 1 0

31 [[YemoBeuecTBO B buochepe 3emiu]] 1

32 [[CocyiecTBOBaHHE MPUPOJIBI U YETOBEUECTBA] ] 1

33 [[O6o006menHme Tem "Bux u Dxocuctema']]
34 [[O6o6menue kypca "O6mras 6uonorus" 11 kimace]]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* buonorus, 10 kmace/ Aragonosa U.b., Cusornazos B.U..; [Tox penakuueir Mop3syHoBa
AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»
* buonorwus, 11 xnmacc/ Cuornazos B.U., Aradonosa, 1.b.3axaposa E.T.; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

A.}O.Nonnera. A.B.Topranos. buonorus B cxemax u tadmumax IKCMO Mocksa. 2012 I'. U.
Jlepuep. buonorus. Ilonssiil cnpaBouHuk 11 moaroToBku K E I' 9. M. Actpens 2012 ¢
['otoBumcs k EI'D. O6mas 6uonorust M Jlpoda 2012 r EI'D 2012 r. buonorus. M. Actpenb

2012r EI'D. O6mias 6uonorus. KontponbHbie u3MeputensHble Matepuaisl M [Ipocsenienue


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

2012 r .P. MyxamemxkaHoB. Macrepckas yuutens « Tectsl, 3aueTsl, Onunonpocs: 10-11
kiace» M «BAKO» 2007 r O6mas 6uonorus: Yuebnuk / [lon pen. Koncranturosa B.M.. - M.:
Academia, 2018. - 704 c. Bopoumos, H.H. buosorusi. O61mas 6uosorus. 10-11 xmaccst:
Y4eOHuk 11t 00111e00pa3oBaTeNIbHBIX yupekaeHui: bazossriii yposens / H.H. Bopontos. - M.:
[Ipocs., 2022. - 304 c. Jleitma-Cuonunikas, M.A. O61mast u canutapHass MUKPOOUOJIOTHS C
TEXHUKOH MUKpPOOHOJIOTHYECKHX HcciaeioBaHuii: Yuebnoe nmocooue / M.A. [leima-Cruonurxkas.
- CII6.: JIanb, 2022. - 588 c. 3axapos, B.b. Pabouas teTpans o obmieit ouomoruu: 10-11 kmacc:
k: YueOnuky B.b. 3axapoBa, A.I'. Mycradpuna, B.I1. Cuormnazosa, H.M. UepHoBoii "OOras
ouonorus. 10-11 kimacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.11. CuBornazos. - M.:
Dk3amen, 2. - 157 c. T A JloskoBa. Ilogroroska k onumMminagam 1o ouonoruu 8-11 knaccos. M

Atipuc-nipecc 2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.informika.ru - anekrponnsiii yueonuk "buonorus” (Bep. 2.0 - 2000) u3 1ukia
"OOyuarorniue SHIUKIoNeun". - YueOHbI Kypc, KOHTpoJbHbBIE Bonpockl. (Kak moibp3oBaThes -
cm. "[Tomonip".) www.college.ru - paznen "OTkpeiToro komieaxa" no buonoruu. YueOHuK,
mozenu, On-line Tectel, yuntento. www.skeletos.zharko.ru - "OnopHo-BurarensHas cucrema
yenoBeka". OOpa3zoBaTenabHbIN callT o npeamMety buosnorus, kypc Yenosek. CTpoeHue ckenera.
Mpeimeuynas cucrema. Kak 3to padoraert. [Ipunoxenus: 2 CKeIeTHBIX SHIUKIONEINH; JUIs
YUUTENS - YPOKH, TabopaTopHbIe, 6 TECTOB ¢ oTBeTaMu. www.biodan.narod.ru - "buo/lan" -
buonorus ot Jlansl. HoBoct 1 0030psI o 6uosoruu, sxoioruu. [Ipodiemsr u reopun. Ectb
TeMaTU4YeCcKHe BBIITYCKH, (hoTorangepeu, Onorpapuu BEIMKUX YUEHBIX, CIIEICIIOBAPb.
www.bio.1september.ru - s yunreneii "S uay Ha ypok buonorun". Crareu no: boranuke,
3oonorun, buonorun - Yenosek, O611eit 6nonorun, Ixonorun. www.bio. I september.ru - razera

"buomorus" (MC)K,Z[y BBIXOIOM OYCPCAHOI'0O HOMCPA Ir'a3€Thl U MMOSABJIICHUCM IMOJTHOTEKCTOBOI



BEpPCHH HOMEpA Ha caiiTe yCTaHOBJICH ro/0Boi nHTepBai) www.kozlenkoa.narod.ru - 3toT caiit
Koznenko A.T'. - npenoaasarens u Juisl IpenoJaBaTesei, A TeX, KTO YUUTCSA caM U YUUT
JPYTuX; OYHO U JUCTAHLIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM IPEAMETaM - C TIOMOIIBIO
koMmnbtorepa 1 MaTepHer. www.nsu.ru buosorusi B Bonpocax U OTBETax - yueHbIe
HOBOCHOMPCKOTr0 AKaJIeMIopo/ika OTBEYaroT Ha BOIIPOCHI CTapIICKIACCHUKOB. Www.websib.ru -
pazznen "buonorus" HoBocubupckoit oopazoBarenpHol ceTr. [Togbopka MaTepranoB v CChUTOK
(TporpamMmBbl, MPOEKTHI, MATEPUANIBI Y YPOKY, a0UTypHeHTY). www.nrc.edu.ru - "bronorudeckas
KapThHa MHupa" - pa3zien IeKTPOHHOro yuebHuka "KoHnenuun coBpeMeHHOro
ectecTBO3HaHUA". KoHLleNInK NpOMCX0XKAEHUS KU3HU U Teopun 3Bosouuu. (Ilepexon no
ccoiike BHU3Y "[lanee...".) www.floranimal.ru - "FLORANIMAL - pactenus u xxuBoTHbIe" Kak
saImkIoneaus. (O0beM nHpopManuy BrieyatiseT.) BeiopaTs OyKBY, OTKpOETCS CTPAHUIIA C
JIBYMsI OOJIBIITUMU KOJIOHKaMU Ha3BaHWi: Pactenus u JKuBoTHbIe. BeiOMpaeM 1o Ha3BaHUIO -
OTKphIBaeTcs onucanue u poro. www.filin.vn.ua - "OunuH" - WIUTIOCTPUPOBAHHAS
SHIMKJIOTICHS )KUBOTHBIX. K cokasieHuto He Bce paszensl roToBbl. Onucanus u Gpotorpadpum.
www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX JIJIsl ITKOJILHUKOB - OITMCAHUE OCHOBHBIX
BUJIOB, PUCYHKH. www.invertebrates.geoman.ru Hacekomsie. [TomynsipHast kKHUTa AKUMYIIIKHHA
N.U. ¢ MHO€CTBOM LIBETHBIX PUCYHKOB U (oTorpaduii. - www.bird.geoman.ru [TTuis.
[Tonynsapuas kaura AxkumymkuHa V.M. ¢ MHOKeCTBOM LIBETHBIX PUCYHKOB U (poTorpaduii.
www.animal.geoman.ru Mup xuBoTHbIX. [lonynsipnas kuura Axkumymkuna MU.U. ¢
MHO’KECTBOM LIBETHBIX PUCYHKOB U poTorpaduii. fish.geoman.ru PeiOb1. UnmtocTpupoBanHast
SHIMKIONEAMs ppl0. www.plant.geoman.ru - JKu3Hpb pactennii. 3aHUMaTENbHO O OOTaHUKE.
bakrepuu. JlekapcTBeHHble pacTeHUs. www.livt.net - 3IeKTpOHHAS UIUTIOCTPUPOBAHHAS
saimkioneaus "YKussie cymectsa. Kmaccudukarus u ¢potorpaduum 6e3 Tekcra.
www.nature.ok.ru - Peakue u ncuesaromue )HBOTHBIE Poccuu. OmHCcaHus U rojoca peIKux
KUBOTHBIX. WwW.bri112002.narod.ru - buonorus mis mkonpauKOB. KpaTkast uadopM. 1o

paznenam: O6mras 6uosnorus, boranuka, 3oomorus, Yenosek. www.festival. I september.ru -



®ectuBanp neparorndeckux uaeit "OTkpeIThiil ypok" 2006 - 2007. Paznen "lIpenonaBanue

ouonorun" - 86 crateil. www.charles-darwin.narod.ru - Yapiies JlapBun: Ouorpadus u KHUTH.
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