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HNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmsel MO OHOJIOIMHM TEOPETHUECKYIO OCHOBY JUISl ONpENENIEHUs
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB O0OyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
Oo0ImMX LEISIX M HNPUHIUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOJBI M OOECHEUCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONpPEeNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o 6MoNOruy U €€ CTPYKTypa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUS M PA3BUTHS OOYyYarOIIMXCS CpeACTBaAaMH YydeOHOro mnpenmera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue IIo
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeI0BAaTEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIUXCS.

B mporpamme 1o OHONOTMHM TaKkKe YUYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AeATeIbHOCTH/y4yeOHBIX AeHCcTBUI 00yyaromuxcs 1o
OCBOCHHMIO COJIEpyKaHMsl OMOIOIMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IIEHHOCTHBIX OpPUEHTALMil  JIMYHOCTH, HKOJOTMYECKOTOo  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npuponHoii cpene. IloaToMy Hapsimy ¢ W3ydeHHEM OOMEOMOJIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOT'O paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YEJOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMUS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJTHOW HANPAaBICHHOCTH Y4eOHOTO
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHS YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUsS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUE Yy OOYUaIOIIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaET YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HMEET TakXKe JUIsl peIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIero o0Opa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIbTYphI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0y4YarOIIUecs JOJKHbBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU nesresbHOCTU. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX I'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa30BaHUSI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro npeamera «buonorusy BbIIENEHBI CIACAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yYJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBl 3HAHUH O OHOJOTHMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KMBBIX CUCTEM Pa3HOT'0 YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOyJaromuXxcsi YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJHEBHOW JKM3HU JUIS OIEHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero odpazoBanus «buosorus», nydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
67 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 33 vaca (1 gac B Henenio).



COILEPKAHUE OBYYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pPa3IMYHBIX METOJOB NpPHU HU3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
HPUPOJIBI».

Ob6opynosanue: moaens monekynnl JJHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMMHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIN OENKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuuuHoctb. Kodepmentsl. Buramunbl. Ominuus  ¢(EepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodmibHO-THIAPOGHOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JUIHUIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxuun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[{utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(dakToOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHSI KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmIre MpU3HAKM KIETOK: 3aMKHYTast Hapy>KHas
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
IpokapuoTHyeckoi kiueTku. Knerounas crenka 6akrepuil. CTpoeHHE 3YKapUOTUUECKON KIIETKHU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
Onnomem6Opanubie opranouabl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOUI0B KJIETKH. BritoueHus.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIBI», «brnocunTe3 Oenka», «CTpoeHne MoneKyisl Oenkay, «CTpoeHne GpepMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
IPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKu», «Y TIeBobl», «JIunuap.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydyeHue KaTaquTHYECKONW aKTUBHOCTU (epMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpPOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM METa0OMU3M. ACCUMWISAIMS (IIACTHUECKU OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tunber oOMena BemiecTB: aBTOTPOHBIN U TeTepoTpodHbd. Ponbs GepmeHTOB B 0OMEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. [ nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUecKuil Ko M ero CBoWcTBa. TpaHCKpUIIUS —
matpuunblii cuate3 PHK. Tpancmsamnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKIIA BUPYCcOB. bakTepruodaru. boneznu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEeHUs] BAPYCHBIX 3a00JICBaHUH.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTrnueckuii kom», «Bupycsn,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KU3HEHHBIH 1Mk kieTku. WuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIL. J[MIIOMIHBIN U TarUIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alloNTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cranun Mmenosa. IIpomeccsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysLus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraruBHOE pa3MHOKEHHUE paCTEHUN», «JleleHne KIEeTKU
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONIUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Sineknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U IpakTHYeCKue padoThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiecTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAacJEeAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHO€e CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B epBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBaHMs. 3aKOH pacllelUIeHus] MpU3HaKoB. [umore3a uuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIMBAHUS IS ONIPEIeTICHHs TEHOTHUIIa OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/eseHHe MoJia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTH. XAapaKTEPUCTHUKA MOJU(PUKAIMMOHHONW HW3MEHUYUBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, Wi reHOTUIIUYECKAsi, H3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYHNBOCTb.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEJCTBEHHOU
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyecknuid. COBpEMEHHOE OIpeAelIeHNe TI'€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHME,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue W TeHepaTHUBHBIC MyTanud. CTBOJOBBIC KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro IMTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«Kapuotunsl demoBeKa W IKUBOTHBIX», «Buasl wu3MeHunBoct», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «lurunbpumaHoe ckpenmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKPACKHU Telna), repbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4ueHue pe3yabTaToB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopatopnast paborta No 7. «Awnanm3 wmyrauuid y Apo30duiIbl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 mHEHTpax MNPOMCXOXICHUS W MHOrooOpaszus KyIbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemuBaHWe YUCTBIX JHUHUWA. ['erepo3uc, wiaM ruOpuUgHAsS CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 W MOJyYEeHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTambl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATIEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H JTHYeCKHe mnpobimembl. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX KUBOTHBIX», «COpTa KyJIbTYypHBIX pacTeHU», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOAOB U KOPHEIUIONOB NUKHUX ()OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLHUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA yYacTOK, B TEIUTUYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBo/nlOHOHHASA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS TEOopus U €&
MecTO B OMoJI0ruu. BiMsHue 3BONMIOLIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTUH U APYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh OSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M Ppa3ivyusi 3MOPUOHOB pasHbIX BHJIOB I10O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyiiue Ccuibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas Teopus 3Boroluu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JIBuoxyme cuiibl ((akTopbl) 3BOJIOLNUU BHUJOB B mpupoje. MyTaluoHHbIN mpolecc u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIe BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLys.

EctecTBeHHbIl 0TOOp — HampaBistonuii gaxtop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtoiuu. [Ipumepsl npucnocoOineHnit
y OpraHu3MoB. ApoMop(h 036l U UIN0-aTATITAIUH.

Bun u BunmooGpasoBanue. Kputepuum Buma. OcHOBHble (OpMBI BUA00OpA30BAHUSA:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakponsBomtornus. PopMbl 3BOJIOLUU: (puieTUYecKas, JAWBEPreHTHAs, KOHBEPIreHTHasd,
napaniensHas. HeoGpaTumMocTs 3BoIOLNY.



IIpoucxoxnenue OT  HeCNelUAIN3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.

JdemoHcTpaumuu:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuner w cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «®DopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mmopos
JKUBOTHBIX», «[lomymnsumy, «MyTanuoHHas U3MEHUYMBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OOmas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MJIOA0B U
ceMsiH, KoJuteKusi «[IpuMephl 3aIUTHRIX MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOIeNb «OCHOBHbBIS
HaIlpaBJICHUS YBOIOLUNY», 00bEMHAs MO/IeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUYHBIXY.

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», Bia)xHbIE MpenapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATymIKu», MHKporpernapaT «Jpo3zoduna» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M IMaHCIepMUs. XHUMHUYECKash IBOJIIOIUSA. AOMOTEHHBIH CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble Tanmbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOIOIMA. DOPMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa U €€ epruoasl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nepuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KIUMaTa M TeOJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W J>KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHuidl u KUBOTHBIX. l[losiBIeHMeE,
paciBeT U BEIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYeCKOro MUpa Kak OTpakeHUe 3BOJIONMUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJOBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTthe mpeacTaBieHHl o
MIPOUCXO0KICHUU YeJoBeKa. MeTo bl n3ydeHus aHTpornorene3a. CxoACcTBa U pa3inyus 4eJI0BEKa
1 KUBOTHBIX. CHCTEMaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (pakTopel) aHTpomoreHesa. HacnmencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBIIUICHHUE,
peyb.



OCHOBHBIE CTaJIMM W BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymubii.  Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh pacnpocTpaHeHus,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOIEOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpaioujiHas  (dKBaTopuaiabHas), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHHS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3aukHoBeHNe COMHEYHOU CHCTeMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJI0BEeKa U YelOoBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKkue pachi.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAepTajablla, KPOMAHBOHIIA), CJICTKU WIM W300paKEHUS] KAMEHHBIX OpYyIui
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhl, pyOnia, ckpedia), TeoXpoHOJIOruIecKasl TabJuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas pabora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTEHHUI M KUBOTHBIX B
KOJUICKITUSX ).

DKcKypcusi «IBOJNIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHAs,  I[OYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Oxonorundeckue (akropsl. Kimaccudukamus skomornyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TEMIEpaTrypa, BIAKHOCTb. DoTOmEepHuOaAU3M.
[TpucniocoOnenust opraHu3MoB K AefcTBHIO adnoTHYecKuX GakTopoB. bruonornueckre puTMsl.

buotnueckne  ¢daktopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICHCTBUH U1 CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKU monyasanud. OCHOBHBIE TOKa3aTeNd TOMYJISAIHH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PErysusl.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMbl: kaprta «[Ipupogasie 30HbI 3emin», «Cpenbl 0OUTaHUS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJSALUU
uHpy30opun-Tydenbkn», «llumepsie nenmu».



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTAHUSY.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JI0OTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoneHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpopuueckas (mumienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkomnoruyeckre cucreMbl (3kocuctemsbl). [lonstne 006 3KkocucTeMe U OUOreOlEHO3E.
OyHKIMOHATBHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B HdKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonornyeckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Omocheps.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOC(Epbl Kak TI00aTbHONW IKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BeliecTB U OHMOT€OXMMHYECKHE IHKJIbI AJIEMEHTOB (YIJiepoja, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpOIOreHHbIe u3MeHeHus B onocdepe. ['modanpHbIE
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroifunBoctu Onochepsl. OcHOBa pallMOHAIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IbIL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumebie nenu», «buoneHos: coctaB U CTpykTypa», «llpuponHsie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKocHUCcTeMa IIMPOKOJUCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoneHos
BOJI0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTreHHbIE BO3AECUCTBUS Ha MPUPOAYY,
«BaxkHeime MCTOYHMKHM 3arpsi3HEHHMs BO3AyXa U TPYHTOBBIX BOJ», «[louBa — BakHeiimmas
cocrapsitonas ouocheps», «DakTopsl gerpaganuu nousy, «Ilapaukossiil 3¢ dexT», «PakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«KpyroBopot a3zora B Ipupoze».

OGopynoBaHue: MOJIEJIL-AIIUIAK AL «Tunnyanlie OHOIIEHO3BI», repbapuii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKIMHM PpAacTeHUH U  KHUBOTHBIX,
NPUHAAISKAIINE K Pa3HbIM 3KOJOTMUYECKUM IpyImaM ojgHoro Buaa, Kpacnas kaura Poccuiickoit
®denepalinu, H300paKeHUS] OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIEI'O OBPA30BAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHYHOCTHBIX pE3yJbTaTOB OCBOEHHUs mpenmera «buonorus» BblIeIeHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOy4arouIuxcs PYKOBOJACTBOBATHCS B
CBOCH  JEATCNLHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTaHOBKAMH, TMPUCYIIUMH  CHUCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HECHHBIC TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buomorus» MocTUraroTCs B €IUHCTBE
y4eOHOIM W BOCIHTATEIBHON JEATEIHHOCTH B COOTBETCTBHH C TPAJAMIIMOHHBIMH POCCUHCKUMU
COIMOKYJIbTYPHBIMH, UCTOPUYCCKHUMH ¥ JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOXCHHSI K 3aKOHY W IPABOIOPSIKY, YCIOBEKY TPyAa W CTapuieMy IMOKOJICHHUIO, B3aMMHOTO
YBOXKCHHS, OEPEe)KHOTO  OTHOIICHHUS K  KyJbTypHOMY  HACICOUI0O W TPaJAULUAIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIn4HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorus» MOMKHBI O0TpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JICITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaKEHHWE 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
MIOJIOKCHUEM,

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHCHHUS YUCOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJ0TUM, TOHUMaHKS 3HAYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOT0 HApO/a;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHusl, (GOpMHPOBAHMA  KYJLTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3nMYecKas aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aJIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

NOBBIIIIEHUE YPOBHSI SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEHHE OIbITa IUIAHHPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIICHUH MPOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIB30BaHUEM (COOIIOACHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYUE PA3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAJIbHOM IpaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd M  OOILIECTBEHHOM IpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenu(uku OMONOTMM KaKk HayKd, OCO3HaHHs €€ posrd B (OPMHPOBAHUU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMUYECKUX MPOoOJIeM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAy4HOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpY’KaIOIIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMeHHe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
npo6JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBUM C IKM3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEAMETHBLIE PE3YJIbTATDBI

MertanpeaMeTHbIe PE3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, HCCIIeJOBaHUE, HAONIOJCHUE, U3MEPEHUE, HKCIICPUMEHT U JPYruX), YHUBEPCAIbHBIC
yueOHble JeiicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHue (QPYHKIMOHAIBHON T'PaMOTHOCTH U COLMAJIbHOM KOMIETEHLHU O0YyYaroIiuxcs,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEpCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMbl CPETHEro o01ero odpazoBaHus
JTIOJKHBI OTPaXkaTh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU MMO3HABATEIbHBIMU JI€CTBUAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHUW NTPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHUs1), PacKpbIBaTh CMBICI OHOJIOTHYECKHX
MOHTUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU MOHATUSIMU);

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU LICIISIMH;

UCIIONIb30BaTh OMOJIOTHMUECKUe MOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN >KUBOU
MIPUPO/IBL;

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIAYKTUBHBIE, JCIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCA MaTepUaIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIIEICTBHUI IS TEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBUS,

pa3BUBATh KPEaTUBHOE MBITINICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOW AESITEeNbHOCTH, HaBhIKAMU
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METO/OB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS,

WCIIOJIB30BaTh PA3JIMYHbIE BUJBI ACATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIINU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaydy, BbIABUTaTh
TUMOTe3y €€ pelieHHs, HAXOAWTh AapryMEHThl JUIA JOKa3aTelIbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHS 3aJauyd pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh IMEpPEeHOCUTh 3HAaHUS B  I[IO3HABAaTEIbHYI0O M  MPAKTUYECKYID  00IacTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTAaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAIbHBIE MOIXOAbl U pEUICHHS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HH(OpMaruu (TEKCTe Yy4eOHOro Mmocoowms,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIOTUYECKUX CIIOBApSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHGOPMALMIO DPA3IWYHBIX BUIOB U (QOpM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI NPH IOHCKE W O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBITIOJIHEHUS YUEOHBIX 33/1a4;

NpUOOpETaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHUS PA3TUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBIM S3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ OMOIOrMyYecKou
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJeTh HAaBBIKAMU pACHO3HAaBaHUS M 3alMThl MHpOpMalUuu, HHGOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HU, aKTUBHO Y4acTBOBAaTh B JHaJiore
WINA JTUCKYCCHU TIO CYIIECTBY OOCYXKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBAThH
CYXJICHUS OTHOCHTEJFHO BBINIOJHEHUS TMIpeIyiaraeMoil 3aJa4d, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBIE CpelCTBA OOILIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOHPJIMKTHBIX CHTYaIllui, YMETh CMATYATh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXKHUTEIHHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;



pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThHI IpU
peleHun OMOJIOrHUecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEHUCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUH, PACHPENCIATh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHWBAThb MJAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NPOOJIEeM M HUX pEIIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KMBOM MPUPOIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B OOpa30BATEIbHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHHs NpoOiIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPY aHAJIU3€E PE3YyIbTAaTOB JAESITEIBHOCTH;



MpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTO YeTIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buosnorus» HaydHble 3HaHHS, YMEHUS U
CHocoOBbl JEMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHMMA, BUIBI
JESTEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUN B PA3IMUHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KM3HEHHBIX CHUTYyalUsiX, CBSI3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJam 00yueHHUsL.

[IpenmerHble pe3yabTaThl OCBOCHUs YydeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJM OHOJOIMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIIECTB M  IpEeBpalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoayKuust), HacJIe€ACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
HEHTpajdbHas JorMa MOJEKyIsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHBIX pacrenuit H. 1.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOIIOJECHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJEHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIIEIATH CYHIECTBEHHBIE IIPU3HAKW BHPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IPEBpaIeHNs] PHEPIUU B KIIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILIOJOTBOPEHHS, PA3MHOXKECHUSI, HHIUBUAYAIbHOTO Pa3BUTHS
opraHusma (OHTOIeHe3);

YMEHHME MPUMEHSATH MOJTY4YECHHbIE 3HAHUS NI OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEILEHUI B MOBCEJHEBHOM KU3HHU C LEJIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIO/EH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BAaHUsl JOCTUKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHble TI'eHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;



YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJDKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUls PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/ICP)KaHUE OMOJIOTHYECKUX TEPMUHOB U TMOHATHI: BUJI, TIOMYJISIIINSA,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIBI ((AKTOpPBI) OSBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEyLEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomouuoHHass Tteopuss Y. JlapsuHna,
CHUHTETUYECKAsi TEOPUs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBeprosa, yueHHs o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJOTWHU: HAOIIOJCHHE W OIMCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M HPOBEJCHUE OHOJIOrHYECKOro
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAaYYHBIX IOHATH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS HKOJIOIMYECKUX (AaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHbBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOr€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHME MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEILEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKpYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JEMEeHTapHble OMOJOrMYecKHe 3aJaud, COCTABISATH CXEMbl INepeHoca
BEIIIECTB M SHEPTUU B SKOCUCTEMaxX (I[eNH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpejicTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNlbl), pPacCMAaTPUBATh TJIOOAIbHBIC



9KOJIOTHUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (hOPMHPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKHMX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NPOrpamMMbl

10 KITACC

KoanuecTBO 4acos

Bcero

JuaexkTpoHHble (HU(poBbHIE)

IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl

padoThI

Buani
AesAITeIbHOCTH
00y4arouuxcs ¢
y4yeToM padoueit
NPOrpamMMmbl
BOCIIUTAHUS

buonorus kak Hayka

bu6mmoreka [JOK
2 0.5 https://m.edsoo.ru/7f41c292
http://festival.1september.ru/articles/

Hwnaror,
HaIlpaBJICHHBIN HA
BEISIBJICHHC
CIIOCOOHOCTH
OLICHMBATh BKJIA]]
POCCUMCKUX y4EHBIX
B CTQHOBIICHUE U
pa3BUTHE OMOJIOTHH,
MMOHUMAaHUE
3Ha4YeHMsI OMOJIOTUH
B IMO3HAHUH 3aKOHOB
TIPUPOJIBI, B JKU3HU
YeNoBeKa U
COBPEMEHHOTO
o01ecTBa;
yOXKIEHHOCTH B
3HAYUMOCTH
OUOJIOTHH IS
COBPEMEHHOM
MBUJIN3AIUH:



https://m.edsoo.ru/7f41c292
http://festival.1september.ru/articles/

obecrieyeHus
HOBOT'O YPOBHS
pa3BUTHS
ME/IUIUHBI,
CO3JIaHHSI
MEPCIICKTUBHBIX
OHMOTEXHOJIOTHIA,
CIIOCOOHBIX permaTh
pecypcHbIe
poOJIeMBI pa3BUTHUS
YeJI0BEYCCTBA,
MOUCKA ITyTeHl
BBIXO/JIa W3
rI100aTbHBIX
HKOJIOTUIECKUX
npobueM u
o0ecrnieueHus
nepexozaa K
YCTOMYHUBOMY
Pa3BUTHIO,
paroHaIbHOMY
MCTIOJIb30BaHUIO
MIPUPOJTHBIX
pecypcoB u
hopMUPOBaHHIO
HOBBIX CTaHJIAPTOB
JKU3HU;
3aUHTEPECOBAHHOCTb
B MIOJIy4E€HUHU
OMOJIOTUYECKHIX




3HAHUH B LEIISIX
[MOBBIIIIEHUS O0IIEl
KYJIbTYPHI,
€CTEeCTBCHHO-
Hay4YyHOU
IPaMOTHOCTH KaK
COCTaBHOM 4acTH
(byHKINOHATHHOM
IPaMOTHOCTH
oOyJarommxcs,
dbopmupyemoii npu
U3Y4YCHHUH
OHOJIOTHH;

JKuBBIe cCTEMEBI M X OopraHu3anusa

bu6mmoreka [JOK

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

becena o
TOTOBHOCTHU U
CIOCOOHOCTH K
HETPEPHIBHOMY
00pa30BaHUIO U
caMo00pazoBaHMIo,
K aKTHBHOMY
MOJTYYCHHIO HOBBIX
3HAHUM 1O
OmoJoTHUN B
COOTBETCTBHH C
YKU3HEHHBIMU
NOTPeOHOCTSAMHU.

XUMUYECKUN COCTaB M CTPOCHUE
KJIETKH

bu6mmoreka [{OK

https://m.edsoo0.ru/7f41¢c292

becena o
TOTOBHOCTH K
COBMECTHOU



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

>KI/I3H6I[€$IT€JH)HOCTI) KIJIICTKH

PaszMmuoOXeHUE U HUHIUBUAYAJIbHOC

Pa3BUTHUEC OPraHU3MOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
http://festival.1lseptember.ru/articles/

but6mmorekxa [IOK
https://m.edsoo.ru/7f41¢c292
http://school-collection.edu.ru/

TBOPYECKON
JESITETTLHOCTH TIPH
CO3JIaHUH Y4EOHBIX
MIPOCKTOB, PEIICHUU
Y4eOHBIX U
[I03HABATEIbHBIX
3aj1a4, BHIIIOJHCHUN
OMOJIOTUYIECKIX
IKCIEPUMCHTOB;

[IpoBenenue Ha
YPOKE TUCKYCCH O
COBEpUICHCTBOBAaHUH
SI3BIKOBOU 1
YUTATEIIECKON
KYJIbTYpbI KaKk
CpeacTBa
B3aMMOJCHCTBUS
MEXY JIOJIbMH U
MMO3HAHUS MUPA;

Jnanor
HaIpaBIICHHBIN Ha
3aMHTEPECOBAHHOCTD
B MOJIy4E€HUHU
OHMOJIOTHYECKUX
3HAaHUH B IENAX
MMOBBIIIEHHS OOLIEH
KYJIBTYPHI,
€CTECTBEHHO-
Hay4HOU



https://m.edsoo.ru/7f41c292
http://festival.1september.ru/articles/
https://m.edsoo.ru/7f41c292
http://school-collection.edu.ru/

HacnencrBeHHOCTh M1 UBMEHYMBOCTD
OpraHu3MoOB

1.5

bu6mmoreka [JOK

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

I'PaMOTHOCTH KaK
COCTaBHOM YacTH
(YHKIIMOHATILHOM
IPaMOTHOCTH
oOy4Jaronuxcs,
bopmupyemMoii mpu
U3YYCHHUH
Oounooruu;

ITonumanue
CYIIHOCTH METOJIOB
[MO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIb30BAaTh
MOJTy4aeMble 3HAHUS
IS aHaJIn3a U
00BSICHEHHS
SIBIICHUI
OKPYKaFOIIero Mupa
1 TIPOUCXOJISIIINX B
HEM N3MEHCHUH,
yYMEHHeE JIenaTh
000CHOBaHHEIE
3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX
(bakToB 1
HAMEIOIINX CS
JIAHHBIX C LENIBIO



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

MOJy4YECHUS
JIOCTOBEPHBIX
BBIBO/JIOB;

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

bu6mmorekxa [IOK

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

http://festival.1september.ru/articles/

BrrsBaenune
CIIOCOOHOCTHU
OIICHUBATh BKJIaJ
POCCHUUCKHX YUEHBIX
B CTAHOBJICHUE H
pa3BHUTHE OMOJIOTHH,
[MOHUMaHue
3HAYCHUS OMOJIOTHH
B IMO3HAHHMH 3aKOHOB
MPUPOIBI, B )KU3HU
yeoBeKa 1
COBPEMEHHOTO
oO1ecTBa;
yOXKIEHHOCTH B
3HAYMMOCTH
OMOJIOTUH A
COBPEMEHHOM
UBUIU3AIAHN:
obOecrieueHus
HOBOTO YPOBHS
pa3BUTHS
MEIUIINHEI,
CO3JIaHUS
MEPCIECKTUBHBIX
OMOTEXHOJIOTHH,
CIIOCOOHBIX periaTh
pecypcHbIe



https://m.edsoo.ru/7f41c292
http://festival.1september.ru/articles/

poOJIeMBbI pa3BUTHS
YeJ0BEYeCTBa,
MOMCKa MmyTen
BBIXOJIa U3
rI100aIbHBIX
HKOJIOTHUECKUX
npoOsieM u
obecrieyeHus
nepexonaa K
YCTOMYHNBOMY
Pa3BUTHIO,
paloHaIbHOMY
UCIOJIb30BaHUIO
MPUPOIHBIX
pecypcoB u
(GhOopMHUPOBAHHUIO
HOBBIX CTaHJIAPTOB
KH3HH,

bu6mmoreka [JOK

P 1
8 C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34 4



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

11 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

OBOJIIOIMOHHAS OMOJIOTUSA

Bo3HukHOBEHME U pa3BUTHE
SKA3HU Ha 3eMiie

KoanuecTBo 4acoB

I
Beero paKTHYecKHe
padoThbI
9 1
9 0.5

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
http://school-collection.edu.ru/

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

Buanl nesreJLHOCTH
00y4arouuxcs ¢
y4eToMm padoueit
NMporpamMmsblI
BOCIIUTAHUSA

becena o nonnmanuun
CYIIHOCTH METOA0B
MMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTh
HCII0JIb30BaTh
MOJIy4aeMble 3HAHUSA
JUISL aHAIU3a U
OOBSICHEHHS SIBJICHUN
OKpY>Kalollero Mupa u
MPOUCXOASAIINX B HEM
U3MEHEHUH, YMEHHE
JieraTh 00OCHOBaHHBIE
3aKJIIOYEHUSI HA OCHOBE
HAy4YHBIX (AKTOB U
MMEIOIINXCS TAHHBIX C
LEJIBIO MOTyYEHUs
JIOCTOBEPHBIX
BBIBOJIOB;

becena, HampaBieHHas
Ha CPOPMUPOBAHHOCTH



https://m.edsoo.ru/7f41cc74
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41cc74

MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAYKH U
00IIeCTBEHHOM
MPAKTUKH,
OCHOBAaHHOTO Ha
JIAAJIore KyiabTyp,
CTIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO
MecTa B
MOJIUKYIbTYPHOM
MUDE;

Hunanoru 06
DKOJIOTHYECKHU
1e1eco00pa3HOM
OTHOIIICHHUE K TIPUPOJIC
KaK UCTOYHHKY JKU3HU
Ha 3emiie, OCHOBE €é

But6 OK CYyIIIECTBOBAHUS,
OpraHusMel 1 OKpyKaronas nosmorexa I MOBBIIIIEHUE YPOBHSA
coera 5 1 https://m.edsoo.ru/7f41cc74 S KOTOMIHECKO
pea http://festival.1september.ru/articles/
KYJIbTYpPBI:
pUOOpPETEHUE OIbITA
MJIAHUPOBAHUS

MOCTYIIKOB M OLIEHKHU
X BO3MOXHBIX
MHOCJIENCTBUN I
OKpY>Karollen Cpeibl;



https://m.edsoo.ru/7f41cc74
http://festival.1september.ru/articles/

Co00111eCTBA U DKOJIOTUYECKHAE
CHUCTEMBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

OCO3HaHUE
I00aTBbHOTO
XapakTepa
IKOJIOTHIECKUX
npo0JieM U MyTeH ux
pelieHus;

Crioco6HOCTH
UCIOJIb30BATh
npuodpeTaeMbie U
W3Y4YEHUU OMOJIOTHHI
3HAHUS U YMEHUS TIPH
pelieHny npoodiieM,
CBSI3aHHBIX C
paloHaIbHbIM
IIPUPOIONOIB30BAHUEM
(cobmroeHue npaBuil
MIOBEJICHUS B IPUPOJIE,
HaIpaBIEHHBIX HA
COXPaHEHHE
paBHOBECHSI B
AKOCHCTEMAX, OXpaHy
BUJIOB, SKOCUCTEM,
Oonocdepsl); aKTUBHOE
HENPUATUE JEUCTBUH,
IIPUHOCSLINX BpE
OKpY Karollen
MIPUPOIHOM Cperie,
yMEHHE
MIPOrHO3UPOBATh
HeOIaronpusITHHIC



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

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

33

2.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

DKOJIOTHYCCKUC
IMOCJICICTBHS
MPEINPUHUMAEMbIX
IEUCTBUHN U
Mpe0TBpaIlaTh UX;
HaJU4Kie pa3BUTOTO
SKOJIOTHYCCKOTO
MBIIIICHUS,
JKOJIOTHYCCKOM
KYJIbTYPBI, OIbITA
JEeATEILHOCTH
9KOJIOTHYECKOH
HaIMpaBJICHHOCTH,
yMEHUs
PYKOBOJICTBOBAThCS
AMH B
IM03HABATEILHOM,
KOMMYHUKaTUBHOHN U
COLIMAJIbHOM MPAKTHUKE,
TOTOBHOCTH K YYaCTHUIO
B IIPAKTUYECKOU
JIeSTeIIbHOCTH
9KOJIOTHYCCKOU
HaIpaBJIECHHOCTH;



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

YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBenieHuey
* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepraoe obmectBo «31aTenbcTBO
«IIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

http://festival.1lseptember.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru
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