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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COICp)KaHuUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanuiy, a Takke MOJIOKEHU 0 crennduke OMOJIOrHH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Ouosoruu Aa&T mpejcTaBieHue O LesiX, 00 oOuei cTtpateruu o0ydeHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIIEeIOBATeIbHOCTh M3YUYCHHs y4eOHOro MarepHaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEIMETHBIM pe3yjbTaTaM oO0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouonoruu, Onaromaps dYeMmMy B HEMl mpocMmaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)Karoen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yuyeHHuEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOEHHM HUBBIX CHCTEM pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOTrpaMMe 1Mo OMOJIOTHH yIeJIEHO BHUMAaHKE MCII0JIb30BAaHHIO MOJTYYEHHBIX 3HAaHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHaJIN3a BIMSHMS XO34HCTBEHHOM NEATEIbHOCTH 4YEJIOBEKA HA COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYECKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHHE Yy OOydYalOIIUMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMH, CO34aéT YCIOBUA [UIA: IIO3HAHUS 3aKOHOB JKMBOH IPUPOABI,
dbopmupoBanus (PYHKITMOHAIEHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOrO0 M Oe3omacHOro ooOpasa
’KM3HH, IKOJIOTMYECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuannzanuu odyyarommxcs. Mzyuenue



O1o0ruM 00ecreynBaeT yCIoBUS 7151 JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazpanHble MoNOKEeHUs O MpeAHAa3HAYEHUH y4eOHOro mpeameTa
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOU PUPOIBL, O €€ yPOBHEBOM OPraHU3alluK U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOT0oOpa3ue OpraHudeckoro Mupa», « IBOJTIOIUS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3aliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCI0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeMCTBUH B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeAYoInX 3a1ayu:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sMu U OCOOEHHOCTSX MHMBBIX CHCTEM PAa3HOrO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISOB,
ueH 1 MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpemnero obmiero oopasoBanus «buomnorusi», nydaemas Ha 0a30BOM 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 Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMH KUBOU
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTBI: MAaKPOAJIEMEHThI, MUKPOJIEMEHTHI.
Bona 1 MuHepasibHbIE BEIIECTBA.

OyHKIMHM BOJBI M MHUHEpaNbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHUYECKHUX KaTallu3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonorus — Hayka o kierke. Kiierounass Teopusi — mpuMmep B3auMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CHHTE3a OeJka.

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

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxaeHrne MUTOXOHIPUH U Ii1acTua. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHHe 3yKapruOTUUECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHH, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOEHHS 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
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHre3a. Peakuum ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUYeHHWE XEMOCHUHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

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

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIWJla. OOpaTHas TpaHCKpHUIIIUs, peBepraza W uHTerpasa. lIpodmmakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTrueckuii oomMen», «Ximoporact», «@otocunres», «Ctpoenne IHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunimsy», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiire Ha pa3HbIX CTaIUsAX
MuTO3a. brojgorndeckuii cMpIci MUTO3a.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CIoJIoe 1 MoJIoBoe. Buabl 0ecronoro pa3MHOKEHUS:
JIeJIeHNEe HaJlBOE, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEr€TaTHBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICa M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpYJIsILus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOIOTBOpEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsmoe u Henpsimoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTA0IIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHasi MOJ1€Jb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabotra Ne 4. «l3yueHue CTpPOEHHUS IMOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
AMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. Bxiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUH, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMH000pa3ust THOPUAOB MEpBOTO mokoJieHus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHAIU3UPYIOILEe CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJIeJ0OBaHMIO reHoB. HapylieHue cuensienys FTeHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Haclie[cTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHBIE MPU3HAKU U UX HOpMa peakiun. CBoiicTBa MOAU(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBenHas, wiy reHoTUNU4eckasi, "3MeHYMBOCcTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukaiuss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacTroTra
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomibto [1[[P-ananuza. HacnenctBenusie 3a0onieBaHus
YeJIoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HACIEACTBEHHOW MpPEeIpacroiOkKEeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKo-rTeHETHUECKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETUYECKAsl OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue ajlienbHbIX TEHOBY, «I eHeTnYecKne KapThl paCTEHU, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHUYUBOCTBY.

OOGopynoBanue: Mojenu-aniuiMkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUE», «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 IpakTHYeCcKue padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPHALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa ¥ MPOIECC. 3apOXkKICHHUE CEIIEKINHU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHu# U XKUBOTHBIX. OT[eHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — aytOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IOJIy4YeHUE IOJMIUIONAOB. JIOCTHMKEHUS CEeNeKUMH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BbICOKOIPOTYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuipel u cxembl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTOOOpasusi KyJIbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHuE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CENEKLUUU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanochbuIKM BOSHUKHOBEHHS SBOTIOLIMOHHON TEOPUHU. DBOIIOIMOHHAS TEOPHsI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerenscrBa 3BoOLNN. [[ageoHTOIOrHYECKHE: TTOCIIEN0BATENBHOCTD IIOSIBIIEHUS BUIOB
B IAJIEOHTOJIOTUYECKOW JIETONUCH, INepexoaHblie (Gopmbl. buoreorpaduueckue: cXoicTBO U
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyle CHiIbl  3BOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTb, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxymire cuibl (akTopbl) 3BOJIOLMK BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOHMHATHBHASI U3MEHUYUBOCTD. [lonmynsnoHHble BOIHBI U Apeiid reHoB. M3onauus n Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpumMeps! npucnocodieHuit
y opranuzMoB. ApoMop(h03bl U UIHOAJANTAIIUH.

Bun wu BumooOpazoBanme. Kpurtepum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuuecKkoe, 3K0JI0rHUECKOE.

Makpospomonus. @opMel 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxaeHue  OT  HECNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS pagranus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmu1e! u cxembl: «Pa3BUTHE OPraHuYeckoro Mupa Ha 3emiiey, «3apoIbIIIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanyoHHas U3MEHUUBOCTBY, «ApoMopdo3sly, «Mauoanantanumny, «O0mmas IereHepamnus,
«/IBmwxymue cuibl sBoTronMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «boprda
3a CYyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOEe BUA000pa30BaHUE.

O06opynoBaHue: KOJIJICKIUS HACCKOMBIX C PAa3IMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOIO0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoueKmus «@DOpMbI COXPAaHHOCTH HCKOITAeMBIX
JKUBOTHBIX W PACTCHHI», Monenb anuiukanus «llepexpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JoHayuyHble TIpEACTABICHUS O 3apOXKIACHUU XKW3HU. HaydHbie TMmoTe3sl BOZHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHMUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBostoiny. HauanpHele Tansl 6uonorndeckoit spontonun. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH M WX HBOJIOIUS.
DopMHPOBAHUE OCHOBHBIX IPYIIT KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxelickas 1 mpoTepo30icKas
apsl. [laneosoiickas spa u e€ nepuoibl: KeMOPUNUCKHI, OPAOBUKCKHM, CHITYPUIUCKUN, IEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M reojlorhyeckux mnpoieccoB. OCHOBHBIE 3Talbl 3BOJIOIHUH
PaCTUTENHHOTO U YKHBOTHOTO MUpa. ApomMop(}o3bl y pacTeHHIt 1 )KMBOTHBIX. [losiBeHne, paciser
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONMOLUUU. OCHOBHBIE CUCTEMATUUECKHE
TPYIIIBI OPTAaHU3MOB.

OBojronuUsl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHHH O
MPOUCXOKICHUH YelloBeKa. MeTo 1l u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3andMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

Jewkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHass HW3MEHUMBOCTH U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMEbIi,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku



MCKONAaeMbIX OCTATKOB, BPEMsI CYILECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajiousiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3HukHoBeHne COHEYHON CHUCTEMbI», «Pa3BUTHE OpraHU4eCcKOro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeNoBeKa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHUYECKUX HAaXOJ0K
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKA WIA U300paKeHUS] KaMEHHBIX OpYIUl
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckas pabota Ne 1. «3ydeHrne MCKOMAeMbIX OCTAaTKOB PACTEHHUI U KUBOTHBIX B
KOJUTEKIIHSX .

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okonorusi Kak Hayka. 3agadyd M pasfeibl dKOJOTMH. MeToasl JKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHUOpPTraHU3MEHHasI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTMUECKUX (aKTOPOB Ha OpPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOPOB. bruoiornueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMmel. [lapazutusm, koonepaius, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKUA MNomyisiuui. OCHOBHBIE IOKA3aTead MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmumpl u cxemsl: kapta «IIpupogasie 3001 3emuan», «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorunueckre 0COOEHHOCTH PACTCHUH U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEpruuM B 3dKocucreme. Tpoduyeckue (mUIIEBBIE) YPOBHHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPEryisinus, pazsurue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jiecay, «brorenos Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpuUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl ngerpajamuu  nouBy», «llapHukoBblt  3ddexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOAeTb-anmINKanus « TunuyHble OMOIIEHO3bIY, repbapuii «PacTutenbHbIe
cooOrmecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO3SMCTBEHHBIX
KYyJIbTYp», TepOapuul M KOJUIEKIMM PACTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTHYECKUM TpyImam oxHoro Buna, Kpacuas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXPaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JNHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «bHosorus» BbIIEICHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH U CAMOOIPEIEIICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OMOJIOIuH, IeJeHaNpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JIESITEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMU, MPUCYLIUMHU CHCTEME OMOJIOTrHYECKOI0
00pa3oBaHus, HAJTMYUE 3KOJIOIMUYECKOrO TPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTh
JKU3HEHHBIC IIJIaHbl.

JInuHOCTHBIE pe3yabTaThl OCBOEHMsI Ipeamera «buonorus» nocturarorcs B €JUHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHsS BHYTPEHHEH MO3MIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTapIIEMy MOKOJEHHUIO, B3aUMHOIO
yBa)KEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TPaJulHsIM
MHOT'OHAllMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUpoIe U OKPYKaIOLIEH Cpele.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMs yueOHOro npeamera «buoaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3ULMEN JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paciMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOTr0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKJAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBa)keHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATEIbHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATEIbHbIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
IIOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUs OWOJOTHMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauUUsIMU Hapo10B Poccum;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3JJ0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHUE,
COOIOZICHNE TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TIPaBUJ WHAMBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIBHON HAIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO ESTEIbHOCTb;

UWHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AEATeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEII BBIOOp OyayIIeii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHHUE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa U OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJI30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMYECKUX 3HAHWU B IEJISAX TMOBBIMIEHUS OO
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TTO3HAHMSI, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAKTOB W WMMEIOMIMXCS JAaHHBIX C MEJIbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bHOIOTHS» BKIIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTeMa, HAYyYHBIM ()aKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHNUEe, HAOIIOJIEHUE, W3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanre (QPyHKIMOHAIBHON T'PaMOTHOCTH W COIMAIBHOM KOMIETEHLUU O0YYaroIuxcs,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBbI CPEIHEro o0Iero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJTb30BAaTh TIPY OCBOCHUH 3HAHHIA TPUEMBI JIOTHIECKOTO MBIIIUICHHS (aHATN3a, CHHTE3a,
CpaBHEHHMsS, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPEICNIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JTOCTHIKEHHUS,
COOTHOCHTH PE3yJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHSI (MHTYKTUBHBIC, IS TYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUAX, (POPMYITUPOBATH BBHIBOJIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJICNbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCJICICTBUN NEATCIIEHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM AESITeTbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JMYHbIE BHUABI ACSITEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHU, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJIYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIOCOOOB JEWUCTBUSA B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTe), aHANIM3UPOBaTh HH(OPMALMIO pPa3IMYHBIX BHJIOB U (HOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOMMOM JIJIsi BEITIOJIHEHUS yUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTh MO3MIIUI JPYrHX YYACTHUKOB JMATIOTA HIIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4JI€Ha KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JEHCTBUA 110 €€ TOCTUIKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeleNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXJOI'0 yJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pPAa3jIMYHbIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIEeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBINA M KYIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U APYrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameta «buonorusy ¢ 10 knacce 10KHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX y4EHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabo13M (0OMeH BELECTB U MPEBpaIleHNEe SJHEPTHUHN ), TOMEOCTa3 (CaMOpEryIIsILys),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEmpOIYKIIHS),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJbHAs JIOTMa MOJEKYJIsipHOM Omomnoruu), 3akoHel (I'. Mennens, T. Moprana, H. N.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U OMHMCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMIIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHSA MPAKTUYECKUX PELICHUH B IIOBCEIHEBHON KHU3HHU C IIENBI0 00ECTIeYeHUS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHUH JJIsl pallOHAILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HMHQPOPMANMI0O W3 HECKOJIBKHX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/IEPKaHNe OMOJIOTHUECKUX TEPMUHOB M MTOHATHI: BHUI, TIOMYJISIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIeNH MUTaHUs, SKOJIOrHYecKas nupaMuia, OuoreomneHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHajckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BHIIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTHU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 1711 IPUHATUSA IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Onosoruu Ui paLMOHAIIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBI IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEeMaxX (LeNy MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAaKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHHUA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HH(pOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJI0OAIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

yMEHHE CO3]aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKviBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
X 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 Pa3mHoOXeHMe 1 MHAMBUyaIbHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepeiioe Bpens L https://m.edso0o.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
! IBOMOLKORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubanoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 Opranu3MEL  OKpYHRaIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
> Pesepeiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosauuecTBo 4acoB Jara uzyyenus DJIeKTPOHHbBIE
H/_ Tema ypoxka Konrpoanr Ilpakru Ilnanupyemas ®@akruueckas  UH(ppoBBIE
- Bcero  Hble yeckune odpa3oBaTejbHbIE
padoTbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 06.09.2023 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertonbl MMO3HAHUSA JKUBOM
npuponsl. [lpaktuyeckas pabota
bubmuorexa [JOK
2 Ne 1 «Mcnonp30BaHMe pa3InIHBIX 1 0.5 13.09.2023 https://m.edsoo.ru/863e6122
METO/IOB npu U3Yy4YEHUU
OMOJIOTHYECKUX OOBEKTOBY
buonoruueckue CHUCTEMBI, bubmuorexa [JOK
3 MIPOLIECCHI U UX U3YUYEHHE 1 20.09.2023 https://m.eds00.ru/863e6564
XUMHUYECKUH  COCTaB  KJIETKH. bubmuorexa [JOK
4 Bona u muHepanbHbie conu 1 27.09.2023 https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eTKOB 1 04.10.2023 https://m.eds00.ru/863e6b72
®epMeHTHI — OHOIOTUYECKUE
KaTaJIn3aTOPHI. Jlaboparopuas
pabora Ne 1  «M3yueHue bubnuoreka [IOK
6 KaTaJIUTUYECKOMN AKTUBHOCTH 1 0.5 11.10.2023 https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bI
WJTH KaTajasbl)»
bubmuorexa [JOK
7 Vraesoasl. JIumumer 1 18.10.2023 https://m.edsoo.ru/863e6870
bubmuorexa [JOK
8 Hyxneunossie kucinorsl. AT® 1 25.10.2023 https://m.edsoo.ru/863e6d5¢
9 Hctopuss M MeToAbl H3YUYEHHS 1 08.11.2023 bubnuorexa [IOK

kinetku. Knerounas TCOpHUA

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka xak 1enoctHas XUBas

10 15.11.2023
cucTema
Crpoenue 9YKapuOTUUYECKOIN
kietku. Jlaboparopnast padora Ne
2 «/3yueHue CTPOEHHUs KIIETOK bubmumorexa [IOK
11 pacTeHUM, >XUBOTHBIX, TPHUOOB M 0.5 22.11.2023 https://m.edso0.ru/863e6ff0
OakTepuil 1MOJ MHKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHUKpOIIpernaparax u ux
OTIFICAHUEC)»
12 OOMeH BelecTB Wil METab0JIU3M 29.11.2023 Egggﬁ%f;;gﬁ};&e? 66¢
13 ®dorocuHTe3. XEeMOCUHTE3 06.12.2023 Egggﬁgggsiﬁoug%ek%
14 DHepreTUYecKuii 0OMeH 13.12.2023 Egggﬁ%f;saogggeggaae
JKuzHeHHBbIN LUK KJICTKH.
Jlenenue KJIETKH. Murto3.
Jlabopatopnast pabora Ne 3 bubnuotexa [JOK
15 «Habmonenne MHUTO3a B KJIETKaX 0.5 20.12.2023 https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpemka Jyka Ha
TOTOBBIX MUKpOIIpenapaTax»
buocuntes  Oenka.  Peaknus bubmuorexa [JOK
16 MaTpUYHOI'0 CUHTE3a 27.12.2023 https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsmus — OnocuHTE3 OENKa 10.01.2024 https://m.edsoo.ru/863e796e
Heknerounsie GopMbl XKU3HU — bubnuoreka [IOK
18 BHUPYCHI 17.01.2024 https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 Popusi PaMHOMCHIT 24.01.2024 https://m.edso00.ru/863e81b6
OPTaHHU3MOB https://m.edso00.ru/863e831e
20 Meiios 31.01.2024 buommorexa LTOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

O6pa3oBanue u pasBuTHe
MOJIOBBIX KJIETOK.
OmnonorBopenue. JlaGopaTopHas

bubmuoreka [JOK

21 pabota Ne 4 «M3yueHue cTpoeHus 0.5 07.02.2024 https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

NunuBunyansHOE pazBuTHE bu6nuoreka [IOK

22 OpraHu3MOB 14.02.2024 https://m.eds00.ru/863e8436

['enetuka — Hayka 0
bubmuorexa [JOK

23 HACJICJICTBEHHOCTH " 21.02.2024 https://m.eds00.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH  HACJIEOBaHUS

bubmuorexa [JOK

24 IIPU3HAKOB. Mounorubpuanoe 28.02.2024 https://m.edsoo.ru/863¢8878
CKpEIIUBaHKE
Jurubpunnoe CKpeIllMBaHUE.

bubmuorexa [JOK

25 3akoH HE3aBHCHMOTO 06.03.2024 https://m.edsoo.ru/863e89a4
HACJIEIOBaHUsI IPU3HAKOB
CueruieHHOE HacJeI0BaHUE
npu3HakoB. JlaboparopHas pabora
Ne 5 «U3ydyenue pe3ynbTaToB

bu6mmoreka [JOK

26 MOHOTHOPHIHOTO 1 0.5 13.03.2024 https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKpEIIUBAHUSA Y
TpO30GUITBI Ha TOTOBBIX
MUKpOIIpenaparax»

97 T'emetnka moma. HacienoBanue 20.03.2024 BI/I6J'.II/IOTeKa HOK
NIPU3HAKOB, CLETUVIEHHBIX C [IOJIOM https://m.edso00.ru/863e8c60
HN3MeHUUBOCTB.

Heunacnencreennas
U3MEHYUBOCTD. JlaGoparopHas bubnnoreka [JOK

28 paborta Neb. «3yuenue 0.5 03.04.2024 https://m.edso0.ru/863e8efe

MOIU(DUKAITHOHHOM

N3MCHYHNUBOCTH, IMOCTPOCHUC



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApUALIMOHHOTO psana u
BAapUALIMOHHON KPUBOM»

HacnencrtBeHHass W3MEHUYUBOCTD.
JlaGopatopnast pabora Ne 7.

bubmuoreka [JOK

29 «AHanu3 Mytauui y apo30(huibl . 0.5 10.04.2024 https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKpOIMpEnapaTax»
bu6mmoreka [IOK
30 I'eneruka yenoBeka 1 17.04.2024 https://m.eds0o.ru/863e8d78
PesepBubiii ypok. O60011€HNE 10
31 teme  «HacnencrBeHHOCTE U 1 24.04.2024
U3MEHUYUBOCTH OPTaHU3MOB)
bu6mmoreka [IOK
32 Ceneknus Kak HayKa M IpoLece 1 08.05.2024 https://m.edsoo.ru/863¢9214
MeTtoabl U JOCTUKEHUS CEIIEKLIMU bubnuorexa [JOK
33 pacTeHUH U KUBOTHBIX 1 15.05.2024 https://m.eds00.ru/863e9214
buorexHosoruss  kak  OTpacib bubnnoreka [JOK
34 IIPOU3BOJCTBA 1 22.05.2024 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edsog)_.[ ru/863e9cle
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (JIEMEHTapHbIe 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emIie 1o spam bubmmoreka [JOK
U IIepro1aM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




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

buomnorus, 10 kinacc/Ilaceunux B.B., M.: [Ipocsernienue

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
buonorus : O6mas ouonorus. 10—11 kiaccel : METOIUYECKOE ITOCOOHE K
yueOHuky A. A. Kamenckoro, E. A. KpukcyHosa, B. B. [Taceunuka «buosnorus.

O6mas ouonorusi. 10—11 kmaccel. bazosiii ypoenby / B. B. [Taceunux, I'. T

[IBeroB. — M. : JIpoda

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

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






