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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HaYeHWU B IO3HAHUM >KUBOH INPUPOJBI M OOECHEYEHUM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AEATENbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B HW3YyYeHUHM Ouoyoruu, Onaromaps dYeMy B HEW MNPOCMAaTpUBAaETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, I1IEHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, SKOJIOTMYECKOTO  MBIILICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupogHoii cpene. IloaTomMy Hapsigy ¢ W3ydeHHEM OOIEOMOIIOTHYECKUX TEOpHid, a TaKKe
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEHEBHOM JKU3HU JUIS PEIICHHsI MPUKJIAIHBIX 33734, B TOM YHCIE: MPOQUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATENbHOCTH YEJIOBEKa Ha COCTOSHHE MPHPOIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOyYalOIIMXCS NPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopMHupOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie MOI0KEHHUS O MPEAHA3HAYEHUN Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OUOJIOTHIECKOTO 00pa30BaHusI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3aluy M 3BOJIOLNMU. B cOOTBETCTBHMM € 3THM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAHUNW O OHONOTHYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUH;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWU 3HAHHWH U OMBITA, MOJTYYECHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW TMPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaeMasi Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmus! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEpAIbHBIX BelecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otmianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrieBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JUMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpumep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTEe3a Oerka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHTOXOHJPHUH, TuIacTUibl. [IpoucxoxiaeHue MHUTOXOHIAPUM U TUIACTHL.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTUYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakiuu QorocunTtesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTD IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocuaTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMMmyHoneduuTa yenoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIM[la, OGaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1ukia, Wiav KU3HEHHBIM Uk kieTku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxonsdimue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y )KMBOTHBIX. [loOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crepmaTo3onaoB. OmioaorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOITHOE OIIONOTBOpEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Penmukanus IHK», «Muto3», «Menos», «IIpsamoe u Henpsmoe passutue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miexonurampomero», «KapuoknHe3 B KJIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmmInKanms «/lenenue kietkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTMYECKUN, LHUTOT€HETUYECKUH, MOJIEKYISpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equH000pa3ust THOPUIOB repBoro nokosienus. [Ipasumo
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHuecKUe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIU3UPYIOLIEe CKpEllMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XPpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleCTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAM(PUKALMOHHON U3MEHUYUBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa U



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornYeckuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OHOXMMHUYECKUI, MOJIEKYISIpHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHele 3abosieBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HAcleACTBEHHOM  IpelpacloiokeHHOCThIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICYEHUU TeHEeTUYECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUSI M €ro LUTOTeHETUYECKass OCHOBa», «3aKOH YHUCTOTBl TIaMeT»,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemmBanue», «HemomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3y4yeHne pe3ynbTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHanmu3 wmyranuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOMCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKpEIIMBaHUEe — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONI0B. JIOCTMIKEHUsSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHUpOBaHUE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxembl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOTroo0pasus KyJIbTYPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBalTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pPE3YyJbTATOB OCBOECHUs mpeamera «bHOJOTUS» BBIAECIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHME OOYyYaroIIMMHCS  POCCUHMCKONW  Ipa)JIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAAULIUN Pa3BUTHUA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMunu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO TMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIC IIAHBI.

JImuaOCTHBIE pE3yIbTaTbl OCBOCHUSA IMPEAMCETA «bnonorusy JOCTUTI'alOTCA B C€IHWHCTBEC
yqe6H0171 A BOCIHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTUA BHYTpeHHeﬁ MMOo3nuu JINYHOCTH, IMMAaTPpUOTU3MaA,
YBaXXEHMS K 3aKOHY M IPABOMOPSAIKY, YEIOBEKY TPyJAa M CTApUIEMY ITOKOJEHUIO, B3aUMHOIO
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buomorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIupeHre KU3HEHHOTO OIbITa U ONbITA JAESITEIbHOCTH B IPOILIECCE peali3alliid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEACNSITh COOCTBEHHYIO TMO3UIMI0O TIO OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOU KHU3HH U OOBICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSAMHU U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOILICHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOH 1EATEITLHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOl, ropaocTu 3a cBOM Kpaid, CBOIO
Ponuny, CBOM S3BIK M KyJBTYpPY, MPONUIOE U HACTOSIIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHWE K MPHPOJHOMY HACICIUI0 W TaMATHUKAM MPHUPOIHI,
JocTkeHusIM Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OuoyoTVy, MOHUMaHUs 3HAUYEHHsI OMOJIOTHH B TIO3HAHWUY 3aKOHOB TPUPO/IBI, B )KU3HH YEIIOBEKA H
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEeHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSCHUE YCTOMUNUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTEISIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CeMeHOM XKM3HU B COOTBETCTBUU C TPATUIMSIMU HApPOJIOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOIIMOHAITEHOTO BO3CHCTBUS JKUBOW MPHUPOIBI M €€ IICHHOCTH;



FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peaju3alus 3J0pOoBOro U 6e30MmacHoOro oopasa *U3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIBIXA,
perynspHas (QuU3MYECKass AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUE TMOCJEICTBUM M HENPUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JIeATEIbHOCTb;

UHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSIKEHUU BCeil
JKU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYLIECTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOpETEHHE OMNBITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUN JJIsl OKPYKAIOIIEH CPeIbl;

OCO3HAHUE TJIO0ATIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMOB30BaTh MpUOOpETaeMble MPU W3YUCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NMPUHOCAILIMX BpEN OKPYKAIOUIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HKOJOTMUYECKUE MOCIEACTBUS MPeANPUHIMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTUYECKON KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM €SI TETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

MOHMMAaHUEe CrenupUKU OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIeM



MHpe KaKk O €IMHCTBE TPHPOJBI, YEIOBEKa M OO0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUHU Ui COBPEMEHHON LMBUIM3ALMHU: O0ECTICYeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
penath pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOJA M3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIOHAIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIYUYCHHH OMOJIOTMYECKHUX 3HAHHWH B LENSAX MOBBIIICHUS OOIIEH
KyJIbTYpPBI, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIHMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyeMo pu U3y4eHUH OUOJIOTHH;

NOHMMAaHHUE CYHIIHOCTH METOJOB MO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJydaeMble 3HAHUS /Ul aHanM3a W OOBSICHEHHS SBJICHUH
OKPYXXAIOLIET0 MHUpAa M IPOUCXOMAIIMX B HEM HM3MEHEHHH, yMEHHE AelaTh O00OCHOBAaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIbHO HCIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS JUIS PEUICHUS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHHIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(rKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (TMO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00€CIeUHBaIOIINE
dbopmupoBanre (YHKIIMOHATHFHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AEWCTBUS B IO3HABATEIbHOH W
COLIMAIbHON NPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHus), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU MOHITUIMHU);



ONpeNeNATh LEeNN MAEATENbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

OPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHUs CYLIECTBEHHBIX CBs3€il u
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS MAaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH KU3HEHHBIX IPOOIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3jIMyYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOH TEPMUHOJIOIHEH, KIIIOUEBBIMU
TOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOW AESITEIBHOCTA U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUNOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl JJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHHWS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npoecCHOHANBHYIO CPey;

yMeTh TEepEeHOCUTh 3HAHHWS B  IIO3HABATEIbHYIO M  MPAKTUYECKYI0  00IacTH
KHU3HEIESITebHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 0o0acTel;

BBIJIBUTaTh HOBBIE MWJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33]a4u, JTOMyCKaloIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;



(GopMynHpoBaTh 3ampOChl M NPUMEHATh Pa3IUYHblE METOABI IPU IOUCKE M OTOOpe
Ounonoruveckoi HHGOpMAIUU, HEOOXOAUMOM TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (GOpMYy NpPEACTaBICHUA OHOIOIMYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHEe M MaTeMaTH4eCKHe 3HAKM M CHUMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U INPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMU, HHGOOPMAIIOHHON
0€3011aCHOCTH JIMYHOCTH.

Osi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU AeHCTBHAMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBATh
CYXKIECHHSI OTHOCUTEIIBHO BBIIIOJHEHMsI IIPEUIaraéMoi 3ajJadd, Y4MTBIBaTh MHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIE CPEACTBA OOLICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMAaTh HaMEpEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTNYEeCKOl MpoOsieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAEHCTBUSI IPH PELICHUN yueOHOMU 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCHpeleNiaTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OHOJOrMYECKHE 3HAHUS [UIA BBIABICHHMA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX W IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH ILIAH PELIEHUs MPOOIEMBI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO M IPOSIBICHUIO HIMPOKOM SPYIULMH B Pa3HBIX 00JaCTAX
3HaHUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCII0JIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruuecKue sl yaeOHoro npeamera «buosorusy HaydHble 3HAHUS, YMEHHS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIBbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe TpeAMETHBIE Pe3yNIbTaThl MPEACTABICHBI IO ToaM 00yUeHHS.

[IpenmerHbie pe3ynabTaThl OCBOCHHS YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHSATHUNA: KHU3Hb, KIIETKa,
opranus3M, Mera0osm3M (0OMEH BEMIECTB M NPEBpAIllCHHE JHEPTHH), TOMEOCTa3
(camoperymnsiiusi), ypOBHEBasi  OpraHH3alysi KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, HK3MEHYMBOCTh, POCT U PA3BUTHUE;



YMEHHME H3jaraTh OMOJOTHYECKHe TEeOopuH (KJIEeTOYHas, XPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JaTh BBIBOIbI HA OCHOBAHUU NOJIYU€HHBIX PE3YyJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U IyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILNIOJAOTBOPEHUS, PA3MHOKEHUS, UHAUBUIYAIBHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHME MPUMEHSATH MOITY4YCHHbIE 3HAHUS NI OOBSCHEHUS OMOJIOTMYECKHUX IMPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCTIeueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpY)KAIOIIEH MPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIbHOTO
MPUPOJOTIOIB30BAHMS;

YMEHHE pelllaTh »JJIEMEHTapHblE TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEIIMBaHKe, CIECTUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIUBAHHS
JUISl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHYECKHM OLIEHMBATh W HHTEPIPETHUPOBATh HHPOpPMAINI0 OMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o0mas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3yabTaTbl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OHOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEIleHuUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOIMS, JABIKYIIHME CHIIbI ((AKTOpPbI) SBOJIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, JKOJIOTHYECKHE (PAKTOPBI, HSKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHHME Wu3araTb Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETHYECKasl TEOPHUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMd U nyted sBomounuu A. H. CeBepuosa, ydyeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;



YMEHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SBJICHUH, OpraHu3alys M TMpPOBeJICHHE OHOJIOTHYECKOro
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HWCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHUE J€JaTh BIBObI HA OCHOBAHUHM IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOICOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B YKOCUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, /ISl IPUHSATHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIETBI0 00ECTICYCHUS
0€30IMacCHOCTH CBOETO 370POBbSI M 3/I0POBbS OKPYKAIOIIUX JIIOAEH, COOJIOACHUS HOPM
IPaMOTHOTO IOBEJIEHHUsI B OKpYXarolllell NpPUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui panroHaIbLHOIO
PUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNU MUTAHUsA);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHbIE M MPAKTUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHHE KPUTHYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUSA U3 Pa3IMYHbIX HMCTOYHHMKOB (CpeicTBa
MaccoBOoW HMH(pOpMalMU, HAay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKHE TMPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUIM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 A KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcesbl
bubnuoreka [{OK
L bronoris kax Hayka 2 L L https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 2 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKuznenesaTenbHOCTh KIETKH 6 1 0 https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 2
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 0 4 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepsiioe Bpens 1 0 0 https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 10
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TEMATHYECKOE IINTAHUPOBAHHUE

10 b KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 b 4 1 1
HOMOTIDL K Hayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHu3aIus 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 18 0 2 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KuzneneaTeIbHOCTD KIETKH 10 1 0 https://m.edsoo.ru/7f41c292
PasMHOXEeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubmmnoreka HOK
5 7 0 2
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 93 0 4 bubnmorexa LIOK
OpraHU3MOB https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 1 1 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 0 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10



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

10 A KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie  IIpakTuueck
n/n Bceero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI ne padboThbl
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHUE pa3IMYHBIX METOIOB 1 0 1 bubmorexa HOK
P A https://m.eds00.ru/863e6122
MIPU U3YYCHUU OMOJTOTUYECKUX
O00BEKTOBY
3 buonorunueckue cucremsl, MpoLEcCh U UX 1 1 0 bubnuoteka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XUMHUYeCKUI cocTaB KIeTKH. Boma u 1 0 0 bu6mmoreka [IOK
MHHEpPAIBbHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
b . 1
5 enku. CocTaB U CTPOCHHE OCIIKOB 0 0 httos://m.edsoo.ru/863¢6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTtopsl. JJabopaTtopHas padota Ne
6 1 «3y4eHne KaTaTuTHIECKOM 1 0 1 bubmorera [JOK
i https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMmIIa3bl WIK KaTanasbl)»
bu6mmoreka [IOK
7 v I 1 0 0
[ICBOBL. JHITHAL https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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bubmuorexa [JOK

8 H .ATD
YIUICHHOBLIE KHCIOTRE https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOIbI U3YUEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka kak 1ieocTHas KMBas cucTeMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopaTopHas pabora Ne 2 «M3yuenue
PATOPHATD . i bubmuoreka [JOK
CTPOCHHUS KJIETOK PaCTCHUM, )KHBOTHBIX,
11 5 5 . https://m.edso0.ru/863e6ff0
PUDOB 1 DAKTCPUH TION MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax u ux
OITMCaHUE
bubmuorexa [JOK
12
Obmen BemecTs wt MeTabommsM https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
1 )] . X
3 OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bubnuoteka [JOK
14
DHepreTHeckuii 0omen https://m.edsoo.ru/863e7aae
15 buocunres 6enka. Peakuust MmaTpuaHOTO bu6mmoreka [IOK
CHHTE3a https://m.edsoo0.ru/863e796e
bu6mmoreka [JOK
1 T —
6 pancnAnus — duocumtes benxa https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 H —
CIUICTOUHBIC (JOPMBI AH3HH — BUPYCHI https://m.eds00.ru/863e7540
JKuzHeHHbIN UK KIeTKU. [lenenue
KieTku. Muto3. JIlaboparopras padota No
bu6mmorexa [IOK
18 3 «HabOmroneHe MUTO3a B KIIETKAX

KOHYMKa KOpeIIKa JyKa Ha TOTOBBIX
MHUKpOITpenaparax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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https://m.edsoo.ru/863e716c
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bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK

2 Meii

0 enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHUE.
21 JlabGopaTtopHas pabota Ne 4 «/3yuenue bubmmorexa LIOK
paTopHas p - yi https://m.eds00.ru/863e81b6
CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
22 NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubamorexa LOK
FHBHILY p p https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka 0 HACJIEIACTBEHHOCTH bubnuorexa [JOK
Y U3MEHUYHUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HaKOB. MOHOTHOpHTHOE bubmmorexa LIOK
P ] pHa https://m.eds00.ru/863e8878

CKpEIIUBaHNE

o5 JlurubpuaHoe ckpermuBanme. 3aKOH bubmuorexa [JOK
HE3aBHUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edso00.ru/863e89a4
CuenieHHOE Hacle/I0BaHHUE NPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuenue

26 PE3yNbTaTOB MOHOTUOPUTHOTO U bubnunorexa [JOK
JUTUOPUIHOTO CKPEIMBAHUS Y https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MHUKpOIIpenapaTax»

97 I'enetuka nosa. HacnenoBanue bu6mmorexa [IOK
IPU3HAKOB, CLETUIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60

28 NsmenuuBocts. HenacnencrsenHas bu6mmorexa [IOK

M3MEHYUBOCTH. JlaboparopHas padota No

https://m.edsoo.ru/863e8efe
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6. M3yuenne MoaupUKaIIMOHHON
U3MEHYHMBOCTH, ITOCTPOCHHUE
BapUAIMOHHOTO PsAa ¥ BApUAIIIOHHOM
KPUBOI»

HacnencrseHHast HN3MEHUUBOCTD.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 1 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOTMpernaparax»»

I'enetuka yenoseka. IIpakTuyeckas BuGmiorexa LOK

30 pabora Ne 2. «CocraBieHUE U aHAH3 1 1 httos://m.edsoo.ru/863e8d78
POJIOCIIOBHBIX YEJIOBEKAY.

PesepBHrlil ypok. O600111eHHE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHYUBOCTH 1 0
OpPTaHHU3MOBY

bubmuorexa [JOK

32 Ceneuus kak HayKa 1 Ipoucce 1 0 https://m.eds00.ru/863e9214
MeTobl U JOCTUKEHHUSI CeTIeKIIUU
PaCTeHHIA 1 KUBOTHBIX. DKCKYPCHSI
«OCHOBHBIC METOJIBI M TOCTHKCHHUS
CEJICKIIMH PACTCHUI U )KUBOTHBIX (HA

33 CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO 1 1 bubmorexa [JOK

N https://m.eds00.ru/863e9214
bepMy, COPTOUCTIBITATENbHBIN YIaCTOK, B
TEIUTMYHOE XO03SHUCTBO, 1a00paTOPHUIO
arpoOyHUBEPCHUTETA WIIH HAYYHOTO
LEHTPA)».

34 buoTexHonorus kak orpacib 1 0 bubnuotexa [JOK

MPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 10

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 b KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie  IIpakTuueck
n/n Bceero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI ne padboThbl
pecypchl
1 buonorus B cucreme Hayk 1 0 0 bubnuoreka [IOK
. bubnuorexa [JOK
2 MeToapl TO3HAHUS )KUBOW MTPUPO/IBI. 1 0 0 httos://m.edsoo.ru/8636122
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1 bubnuorexa [JOK
3 «Mcnonp30BaHUE pa3IMYHBIX METOIOB 1 0 1 https://m.eds00.ru/863e6122
MIPU U3yYEHUH OMOJIOTUYECKUX https://m.eds00.ru/863e632a
00BEKTOBY»
4 BxoaHoit KOHTPOJIb 1 0 0
5 buonornueckue cUCTEMBI, IPOIIECCHI U UX 1 1 0 bu6mmoreka [JOK
H3y4yeHue https://m.eds00.ru/863e6564
XuMH4ecKuil cocTaB KiIeTKH. Boaa u Bu6miorexa [OK
6 MUHEpAJIbHBIE COJIN 1 0 0 https://m.edso0.ru/863e674e
7 Benku. CocTaB U CTpoeHHe GENKOB 1 0 0 brbmiorexa [IOK
https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanmsaTopsbl. Jlaboparopnas padota Ne 1
8 «M3ydyeHne KaTaIuTUYECKON aKTUBHOCTH 1 0 1 bubmmorexa [IOK
(epMEHTOB (Ha IIpUMepe aMUIIa3bl UK https://m.eds00.ru/863e6b72
KaTasas3bl)»
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bubmuorexa [JOK

9 VYrieBoabl.
https://m.edso00.ru/863e6870
10 JTHIHEL bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c
11 Hyxneunoseie kucnorsl. JJHK ngjﬁ;f;;groug%eﬁe%
12 Hyxneunoseie kucnotsl. PHK
bu6mmorexa [IOK
13 AT® https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
14 Pemienue 3a1a4 no UTOIOTMHA ngﬁ;ﬁfg‘; cL)IrOu/I;63e766c
VcTopus 1 METOIbI U3YUCHUS KIICTKH. Bu6muorexa LIOK
15
Knerounas reopus https://m.eds00.ru/863e7c98
Knerounas memOpana. Tpancrnopt Bu6muorexa LIOK
1
6 BEIIECTB Yepe3 MeMOpaHy. https://m.eds00.ru/863e7aae
Jlaboparopnas padota Ne 2 «[Inazmonus u Bu6mmorexa [OK
17 JICTIA3MONIH3 B KJIETKAX PACTCHUI https://m.edso0.ru/863e796e
18 MemOpaHHBIE OpTaHOU bl KIETKH. ngjﬁ;f;iioug&e?%e
HememOpannbie opranoussl. [lutockener. BuGnorexa [IOK
19 OpFaHOI/IJII)I CIICOUAJIBHOI'O HA3HAYCHU A. httDS://m.edSOO.rU/8636754O
OC00EHHOCTH CTPOCHHS KIIETOK PACTCHHH, Bumnorexa [IOK
20

KHUBOTHBIX, TPHOOB.

https://m.edsoo.ru/863e7dc4
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JlaGopaTtopHas pabota Ne 3 «M3yuenue
CTPOCHUS KJIIETOK PAaCTEHUH, dKUBOTHBIX,

g bubmuoreka [JOK
21 rpu6oB 1 OaxTepuii 110/ MUKPOCKOTIOM Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOTIpeIIapaTax n ux https://m.edso0.ru/863e831e
OTIMCaHHE»
29 KreTka KaK HenocTHas JKUBas CUCTEMA bubiuorexa LIOK
https://m.edso0.ru/863e7f4a
23 KonTponbHas pabora 3a 1 momyroaue brbmorexa LIOK
https://m.eds00.ru/863e81b6
24 OOMeH BelecTB WM MeTaboIu3M brbmorexa [IOK
https://m.eds00.ru/863e8436
o5 DOTOCHHTES. bubmuorexa [JOK
https://m.eds00.ru/863e86f2
26 XeMOCHHTE3 bubmuorexa [JOK
https://m.eds00.ru/863e8878
27 DHepreTuyecKuii 0OMeH brbmiorexa [IOK
https://m.edso00.ru/863e89a4
28 JKuzHeHHbIN UK KIeTKu. [leneHue Bu6miorexa IOK
KIeTKH. MuTO03. https://m.eds00.ru/863e8c60
JlaGopatopnas pabora Ne 4 «Habmronenue
29 MHTO3a B KJIETKaX KOHYMKA KOPEILIKa JIyKa bu6mmorexa IIOK
Ha TOTOBBIX MUKPOIIPEIIApaTax» https://m.eds00.ru/863e8c60
20 buocunTtes 6enka. Peakiys MaTpuaHOTO Bumorexa [OK

CHHTEC3a

https://m.edso0.ru/863e8efe
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bubmuorexa [JOK

31 Tpancnanus — 6uocunres 6enka
https://m.edsoo.ru/863e8efe
2 Pemenue 3amau mo nuronoruu (OMOCUHTE3 Bu6mnorexa [OK
benka) https://m.eds00.ru/863e8d78
O0006111eH1E 3HAHUI IO TeMaM "
33 XHUMHUYECKUH COCTaB U CTPOCHUE KIIETKU",
"KusueHeneaTeabHOCTh KIESTKI'"
34 HexneTo4nsie GOpMBbI )KU3HU — BUPYCHI brbmiorexa [IOK
https://m.edso0.ru/863e9214
25 Bupycs - Bo30yauTenu 3aboneBanuii Bu6mnorexa LOK
‘IC/I0BCKA. https://m.eds00.ru/863e9214
36 DopMBI pa3MHOXKCHHSI OPTaHU3MOB bu6morexa [HOK
https://m.edsoo.ru/863e9336
bu6mmoreka [JOK
37 Meiio3 https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
38 pabota Ne 5 «3yueHue cTpoeHus bubmmorexa [IOK
HOJIOBEIX KIETOK HA TOTOBEIX https://m.eds00.ru/863e766¢
MHUKpOIIpenapaTax»
39 NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB bu6miorexa [IOK
https://m.edso0o.ru/863e7c98
Pertenne 6MOIOrHYECKUX 3a1a4 [10 TEME
40 "Pa3MHOXkEHNE OPraHu3MOB U bubmorexa [IOK

MHIUBUAYAJIBHOE pa3BUTHE OPraHU3MOB"

https://m.edsoo.ru/863e7aae
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I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U

a1 bubmuorexa [JOK
H3MCHAHBOCTH https://m.eds00.ru/863e796e
['ubpumonorndyeckuii METo/I.
42 ['eHeTHYeCKAs] TEPMUHOJIOTHUS U bu6moreka LIOK
CHMBOJIHKA https://m.edso0.ru/863e796e
3aKOHOMEPHOCTU HACIEAOBaHUS
43 NPU3HAKOB. MOHOIHOpHIHOE bubnnoreka [JOK
CKpEIIMBAHUC https://m.edso0.ru/863e7540
44 Tenorun u penorun. KogoMuHupoBaHue. bubmuorexa TIOK
https://m.edso00.ru/863e7dc4

AHanuzupyroliee ckpenupanue. Pemenne bubanorexa IIOK
45 reHeTHUECKHX 374, https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢

JlurubpuaHoe ckpermBanue. 3aKOH BuGmmotexa LIOK

46 HE3aBHCHMOT'0 HaClleZIOBaHUS PU3HAKOB https://m.eds00.ru/863e766¢

. Pemenne 3a1ay Ha TUTHOPHUIHOE U BuGmmotexa LIOK
aHAIMUPYIOMICE CKPCIHBAHHC. https://m.eds00.ru/863e7c98

48 ClLEmIeHHOe HACIEN0BaHNE IPU3HAKOB. bubmorexa [IOK

https://m.edsoo.ru/863e7aae
JlaGopaTtopHnas pabota Ne 6 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO U

49 JAUTHOPUHOTO CKPELIUBAHUSA Y bubnuorexa [IOK
JPO30(UITEI HA TOTOBBIX https://m.edso0.ru/863e796e
MUKpOTpernaparax»

50 I'enernka mona. HacieqoBsanume bu6mmoreka [IOK
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IMPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

Pemrenue 3agaud mo treMe "CrerieHHoe

https://m.edsoo.ru/863e796e

bubmuoreka [JOK

51 "
HacIC0BARME https://m.eds00.ru/863e7540
5 Pewrenne 3amau no Telv\'/[e CuermieHHOE € Bu6muorexa LIOK
TIOJIOM HACIIC/IOBAHHE https://m.eds00.ru/863e7dc4
OTHOIIEHHS TeH-TIPU3HAK bub6nmnorexa IIOK
63 (B3auMoOIeHiCTBUE HEAILIEIbHBIX T€HOB). https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716c
64 BuesnepHas HaCI€ICTBEHHOCTD bubmiorexa [IOK
https://m.eds00.ru/863e766¢
5 N3menunBocTh. HenacnenctBenHas Bu6muorexa LIOK
H3MCHIMBOCTD. https://m.eds00.ru/863e7c98
JlaGopatopnast pabota Ne 7. 3yuenue
5 MOAU(PHUKAITMOHHON U3MEHUNBOCTH, Bu6morexa IJOK
TIOCTPOCHHE BAPHALIMOHHOTO pAsia 1 https://m.eds00.ru/863e7aae
BAPUALIMOHHON KPUBON»
57 HaciieicTBeHHast U3MEHYUBOCTb. brbsmorexa LIOK
https://m.eds00.ru/863e796e
Jlaboparopnas padota Ne 8. «AHanu3
58 MyTaIui y 1po30(uiIbl Ha TOTOBBIX bubnunoreka [JOK
MHKpOIIPEIapaTax» https://m.edso00.ru/863e796e
59 [eHeTHKA YeIOBEKA bubnuorexa TIOK
https://m.eds00.ru/863e7540
60 [eHealornuecKuii METOL. Bubnmorexa IIOK

https://m.edso0.ru/863e7dc4
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[Tpaktrueckas padora Ne 2 «CocraBiieHHE

bubmuorexa [JOK

61 W AHAIH3 POJIOCTOBHBIX YENOBEKAY 1 1 https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
Jleuenue u npenynpexxaeHue HEKOTOPHIX Bubmorexa [IOK
62 HaCJIICACTBECHHBIX 0O0JIE3HEN YeIOBEKA. 1 0 https://m.edsoo.ru/863e7660
O060611eH1Ee 10 TeMe «HacieacTBEHHOCTD
63 Y U3MEHYMBOCTH OPTaHU3MOBY 1 0 Bbu6mmorexa LIOK
. https://m.eds00.ru/863e7c98
HTtoroBeiii KOHTPOJIb
bubmuorexa [JOK
64 Cenexius Kak HayKa M MpoIiece 1 0
https://m.edsoo.ru/863e7aae
MeTtonsl cenekiuu. MIcKycCcTBEHHBIH Bubmorexa [[OK
65 0TOOp. DKCIIEPUMEHTANILHBIN MyTareHes. 1 0 https://m.eds00.ru/863e796e
MGTOI(I)I 1 JOCTUXXCHUSA CCIICKIINU BI/I6JII/IOTeKa HOK
66 & 1 0
PpaCTCHUH U XUBOTHBIX https://m.eds00.ru/863e796e
buotexHonorus kak orpacib Bu6miorexa [JOK
7 1
6 HpOU3BOACTBA 0 https://m.eds00.ru/863e7540
. KnerouyHnasi, XpoMOCOMHasi U TeHHAas . . Bubmorexa [[OK
WHXKCHCPUA. https://m.edsoo.ru/863e7dc4
OBIIEE KOJIMYECTBO YACOB I10
H 68 81/2np

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3narenbctBo «IIpocBemennes
* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakuueit
[Taceunuka B.B. Akunonepnoe o6miectBo «M3narenbctBo «IIpocBemennes

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

KoJsutekiiuu 3JIeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

«EnnHoe okHO jocTyma kK 00pa3oBarelibHbIM pecypcam»- http://windows.edu/ru

«Emunas xosutekius udpoBhIx 00pa3oBaTeIbHBIX pecypcoBy - http://school-collektion.edu/ru
«DenepanbHbIi HEHTP UHGOPMAIIMOHHBIX 00pa30BaTENILHBIX pecypcoBy - http://fcior.edu.ru,
http://eor.edu.ru

denepanbHbIil HHCTUTYT NeIaroruueckux u3mepenuii. http://www.fipi.ru/.

http://en.edu.ru/ - EcrecTBeHHOHay4YHBIH 00pa30BaTEIbHBIN TTOPTAIL.
http://festival.1september.ru/ - ®ectuBanb negarornyeckux uaeit «OTKPBITHIA YPOK»
http://bio.1september.ru/ - Bcé mst yautesst GHOIOTHH
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