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HHOACHUTEJIbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nojokenus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COACpIKaHUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O criennpuke OHOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu Aa€T MpeacTaBlIeHUe O LesiX, 00 oOuiel crpaTeruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEH]IyEMYIO IOCJIEI0BaTeIbHOCTh U3Yy4EHHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTataM oOydeHus B (HopMupoBaHUH
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHMHM Ouosioruu, Omarojgapsi 4eMy B HEW HpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYyKarolen
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpPOrpaMMe MO OHOJOTMU YJEeNEeHO BHHUMAaHHE HCIHOJIb30BAHHMIO IOJyYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEICHUS B OKpY)Kalolled MpUpOIHOMN cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YeJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeaMera «bruonorus» MpoJAUKTOBaHO HEOOXOIUMOCThIO 00€CNeYeHUs YCIOBHUM I pelieHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrMYECKOro o0pa3oBaHUsl, KOTOpasl Mperoaaraet
dopmupoBaHHe y 00yJaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHWNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro obOpasa
YKHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero o0Opa3oBaHus, couuanu3zauuu odyuatomuxcs. M3yuenue



Ouonoruu o0ecrnieunBaeT YCIIOBUSA JUTS dbopMupoBaHus WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TMPEICTABICHUSIMU W3 JPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro ipeameTa «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
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOTHOU cpefe, BOCTPEOOBAHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KUBOW MpUPOABI, O €€ YPOBHEBOM OpraHuM3aluy M 3BOJIOIUU. B COOTBETCTBHMM € 3THUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
O00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAIBLHOW OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CAeAYyIOIMNX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYyYHOM KapTHHE MHUpPa, O METOJaX HAyYHOTO IO3HAHUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCe aHAIW3a JTaHHBIX O MYTAX PAa3BUTUS B OMOJIOTMHM HAyYHBIX B3IJIS/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPUPOJBI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

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

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >XHBOM TPHUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOIOICHHE MEpP MPOPHIAKTUKY 3a00ICBAHHINA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust OMosioruy Ha 0a30BOM YPOBHE CPETHETO OOIIeTO 00pa30BaHUS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCAaHUEe, U3MEPEHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTHUYECKass 00paboTKa JTaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuie! 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «lcmonbp3oBaHHE pa3IMUHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMbI M HX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHHs Ouosioruu. OTIudue >KUBBIX
CHUCTEM OT HEOPTAHHYECKOU MPUPOIBI.

CpoiicTBa OumocucteM H HX pa3HooOpa3ue. YPOBHU OpraHU3allid OHUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JeMeHThI. BoJia 1 MuHEpalibHbIE BEILIECTBA.

OyHKIIUM BOJBI M MHUHEPAIBHBIX BeEMECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®depmeHTB — OMonornyeckue Karanuszatopbl. CTpoeHue ¢epMmMeHTa: aKTHUBHBIN IEHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ominuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W Iojucaxapuibl (Kpaxmal, TIJIMKOreH, LeJultoa03a). buonornueckue ¢yHkuuu
YTJIEBOJOB.

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[MuTonmorus — Hayka o kierke. KilerouHas Teopusi — mpUMep B3aMMOICHCTBHS UACH U
(akTOB B HAYYHOM IIO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak memnoctHas sxuBasi cucrema. OOme Mpu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oerka.

Tumbl KJIETOK: »JyKapHOTHYecKas M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHUE 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHMH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. [{uTorumasma u e€ OpraHouAbL.
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUA U IJIACTHI.
Bunap! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KTIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KapHoIrsiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneinen, P. Bupxos, /Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuuel u cxembl: «llepuoauyeckass Tabauna XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTKn», «CTpoeHue XUBOTHOM KIETKW», «CTpOEHHE pacTUTENIBHON KiIeTku», «CTpoeHune
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUmuas.

OOGopynoBaHUe: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE Jis TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble 1 IpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTCHWH, >KUBOTHBIX M
OaxkTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHHE».



Tema 4. /KuzHeeATeIbHOCTH KJIETKH.

OOMeH BemiecTB, WIH METa0omu3M. ACCUMWISIMS (IIACTHYECKUd OOMEH) U
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUs BEUIECTB U SHEPTUU B IOHUMaHUU MeTaldoIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
DddekTuBHOCTL (hoTOCHHTE3a. 3HaUeHHUE (POTOCUHTE3a ISl KU3HH Ha 3emuie. BimusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisi KU3HMU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacuiernjeHue BEIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl 3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuyHoro cuHTe3a. ['eHernueckas wuHpopmamus u JIHK. Peamuzarnus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHuid, >KMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC BUpYycaMu. Bupyc nMMmyHoaedunTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIIHS, pEeBEpTa3a W HWHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JdeMoHcTpanum:

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

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabomuzm»,  «MUTOXOHAPUSY,
«JHepreTuueckuii ooMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHkMOHUpoBaHue reHa», «CuHre3 Oenmka», «l['eHetmueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHBIM 1mka Bupyca CIINa, Oaxrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunums», «buocuntes
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM LUKk kinetku. MHTepdaza u muto3. IIpouecchl,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHIYAIHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxonsiiye Ha pa3HBIX
CTaIUSIX MUTO3a. bHOJIOTUYECKUI CMBICIT MUTO34.

[Iporpammupyemasi TuOenpb KJIETKH — aromnTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOXKEHUS: JIEJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUECHUE I
CEJICKITUH.



[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIONOro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsnime Ha craguax Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buongornyeckuii CMbICI U 3HaYECHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
SWUIIEKIIETKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKHBOTHBIX: JIPOOJICHHE, TacTpyJALUA,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHA.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleieHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'ameroreHes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«SlinexiieTka MIEKOMUTAIero», «KapuokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMU U
HMOPHOJIOTHUN B CTAHOBJICHUU I'eHeTHKHU. BKitag poccuiickux U 3apy0eXHbBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, UHUTOTeHETHYECKHd, MOJIEKYISIpHO-
reHeTudyeckuil). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcJElOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpunHoe ckperypanue. 3akoH e1MHO000pa3ust ruOpuI0B nepBoro nokosneHus. Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHMe. 3aKOH HE3aBUCHMOIO  HAclelIOBaHUS  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CuennenHoe HaciefaoBaHue npusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHE KapThl.



I'enernka nosa. XpoMOCOMHOE OMpe/esIeHUE Mojia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNPU3HAKOB, CHEIUJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYMBOCTH.
Bapuanvonsslii psx 1 BapuanMoHHas kpusas. Hopma peakuuun npusHaka. KonndecTBeHHble U
KaueCTBEHHBIC PU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANIMOHHONW U3MEHYHMBOCTH.

HacnenctBenHasi, wiy reHoTUNUYecKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T10JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHYUBOCTh. Kiaccuukanuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBCHHON
n3menuuBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUH, OMOXUMHYCCKUH, MOJICKYISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOIN€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripto III[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaTudeckue © TreHepaThuBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYEHHME MEAMIIMHCKOW TE€HETHKU B
MIPEAOTBPAIICHUH U JICUCHUHU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumMu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3aumMonencTBie ajieNIbHbIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUs, CIETUICHHOTO C TIOJIOM),
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay», «['eHeTHKa Tpymn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HenomaHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemmuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapat «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenrne MoaUPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.



Cenexkuusi Kak HayKa ¥ MPOIECC. 3apOokKACHUE CeNEeKIMU U JomMecTukanus. Ydyenue H. WM.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTepbepa. bIu3KkopoIcTBEeHHOE CKpelIMBaHHe — MHOPUAMHT.
Uucras nuaus. CkpemyBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKycCcTBEHHBIM MyTareHe3 W IMOJY4YeHUE MOJMIUIONJ0B. JIOCTHIKEHHUS CENeKUHUH PACTCHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BHICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacrenuii», «llopoabl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl W KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUSI CENIEKLIUU PACTCHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X03UCTBO, 1a0OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. DBOJIOLMOHHAA TEOpUS U €€
MecTO B OMOJ0ruM. BiMsHue 3BONIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenscrBa dBomonuHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnuue GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyUsl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HAclEACTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpeanochuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIoKylme Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopust sBoorn (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MuxkposBosmtouus. [Tonmynsius Kkak eIMHUIA BUAA U SBOTIOLUH.



JBwxkymue cwibl ((pakToOpbl) BOMIONKWUA BUIOB B MpUpoae. MyTallMOHHBIA Tpolece U
KOMOMHATUBHAST W3MEHUYUBOCTH. [lomMymnsIMOHHBIE BONHBI © Japeiid reHoB. M3omsmws u
MUTpaIus.

EcrectBenHbIii 0TOOp — Hampabistomuid ¢daktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT dBONONHH. [IpuMepsl mpucnocoOeHnit
y opranu3MoB. ApoMop(03bl U UINOATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHoBHble (OpMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONNY.

[IpoucxoxaeHnue  OT  HECMNEUUATU3UPOBAHHBIX  IMPEAKOB. [Tporpeccupytomias
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHe OpPraHM4ecKoro wmupa Ha 3emiey», «3apobllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBAaHHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mnnoanantanumny», «OO6mas nereHepanus», «Jwxymme cuibl 3Boironun», «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHbIMU TUIIAMH OKPACKH, HA0Op MJIOJ0B U
ceMsiH, KoJulekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielib «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozenpb anmumkanus «llepekpéct xpomocom», BIaKHbIE IperapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHM3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKACHUU XKU3HU. HaydHble rumoTes3bl BOSHUKHOBEHUS
KU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMUs. XUMHUEcKas 3BOJOLUSA. AOMOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam HM  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

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

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucThKa KIMMara M TeoJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl 3BOJIOLMHU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil W KUBOTHBIX. [losiBieHwmE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpOINOJorus Kak Hayka. Pa3Butrue mpeacraBieHuil o
MPOUCXOKICHUH YesoBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/IcTBa M pa3indus 4elioBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPy, MBILIICHHE,
peub.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKONIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAHCHUsS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCITIOCOOJICHHOCTH TIPEJICTABUTENICH YEJTOBEYECKUX pac K YCJIOBHUSIM CYIICCTBOBAHUSA.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YelnoBeKa», «/IpeBHeinmme moam», «/IpeBHue moan», «llepsbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pach.

Ob6opynoBanue: wmynsixu «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJornueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WUITH
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DOKOJIOTHS KaK Hayka. 3aJadyd W pa3lelbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, TMOYBEHHas,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIMOTCHHBIE. J[eCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOphl:  CBET, TEMIIeparypa, BIWKHOCTb. DOTONMEPUOAM3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX (aKkTOpoB. brojgornveckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OMOTHMYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapasutusm, Kooneparus, MyTyaJlu3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXKAA€MOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuoansm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YHUCIECHHOCTH TMOMYJIALUN
uHpy3opun-Tydenbkny», «llumepbie nenm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduueckue (MHIIEBBIE) yPOBHH
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOocHCTeMa XBOWHOTO WIH
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycTorunBocTH sKocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIJIepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «Ilumesie nenu», «buoreHos: coctaB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,



«OKOcHCTeMa IIHPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOTO 3arpsi3sHeHus onocdepsl», «O0uias crpykrypa ouochepsl», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobwiecTBa»,  Koyiekuuu — «buomenos», «Bpenurtenn — BakHEHImx
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Ddenepanun, N300pakeHUsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MM
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBarlOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroIKUMUCs MPOrpaMM CpeIHEro o01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS NpeaMera «buosorus» BbIIEIEHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME  OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CaMOCTOATEIBHOCTH W CaMOOIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYy4arolIMXcs pPYKOBOJACTBOBAaTbCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIIUMH  CUCTEME
Ouonornyeckoro o0Opa3oBaHMs, HaJIMYME SKOJOTHYECKOT0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIC IIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosorus» AOCTHUTArOTCS B €IMHCTBE
y4eOHOM M BOCIMTATENbHON JAEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLMOKYJBbTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHITHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHHUS U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULHUM JUYHOCTH, NMATPUOTU3MA,
YBaXXEHUs K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aHMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclIEJUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paCIIMPEHNUE KU3HEHHOIO OIBbITa U OIBbITA AEATEIIBHOCTU B IPOLECCE PealM3alid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:



c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMKU  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MIHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOHeﬁCTBHH JHOI[Cﬁ C pasHbIMH Y6€)K[[€HI/ISIMI/I, KYJbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoawHONM, ropocTH 3a CBOW Kpail, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K TNPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOIBL,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, MMOHMMAaHUS 3HaUYeHUsI OMOJIOTHH B ITO3HAHUHU 3aKOHOB IIpHUPOALI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CeMEeMHOM JKU3HU B COOTBETCTBHU C TpaauuusIM1u HaApoOaAOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHMI;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3/ICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B Pa3HBIX BMJIAX HCKYCCTBA, CTPEMJICHHE MNPOSBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
cOOJII0/IeHHE TUTMEHUYECKUX MPaBWI M HOPM, cOATaHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXA,



peryisipHas (u3Hueckass aKTUBHOCTh), OEpeX HOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO U KOJUIGKTUBHOTO 0€30MacHOro
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOJICHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHo
JIESITENIbHOCTb;

UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHAIBHOW NeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BEIOOP OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIAHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
KHU3HH,

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: NMPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CIOCOOHOCTH HCIIOJIB30BaTh MPHUOOpPETaeMble TP W3YUYECHUH OMOJIOTMU 3HAHUS U YMEHUS
IpU pEIICHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEACHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE NPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIUYME PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIbBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPILIEHCTBOBAHME A3BIKOBOW M UNTATEIBCKON KYJIBTYphI KaK CPEJCTBA B3aUMOAECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B TMO3HAHUU NPUPOJTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 II00aTbHBIX



9KOJIOTUYECKUX MPOOTIEM M 00ECIIeYeHHUs Mepexo/ia K YCTOHUYNBOMY Pa3BHTHIO, PAIMOHATHLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TMOJYUYCHUU OMOJOTHYECKHX 3HAHHWMA B IEJIAX MOBBIIICHHS OOMICH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHON
IpPaMOTHOCTH 00y4Yarouuxcs, opMUpPYEeMOH TPU H3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONy4aeMble 3HAHUS IS aHajdu3a W OOBSCHEHHS SBICHUHN
OKpPYXKAaIOIIer0 MHpa M TPOMCXOIAINIMX B HEM W3MCHCHUH, yMEHHE JielaTh OOOCHOBaHHbBIE
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUIsl PEIICHUS
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHPOBO33pEHUS OOyYaroIUXCAd MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, IpOIlecC, CHCTeMa, HAayuHbld (DakT, MPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HAaBaTEIbHbIE, KOMMYHUKATUBHbIC, PETYIATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH U COLMAIBHONW KOMIIETEHIIMH OO0Yy4YaroImuXcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHMs
JOJIKHBI OTPAXKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTOJIb30BaTh MpPU OCBOCHMU 3HAHUM NPUEMBI JIOIMYECKOTO MBIIICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHSITUSIMH);

ONpEACNATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl M KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBON

IPUPOJIBL;



CTPOUTH JIOTMYECKHE pPACCYXKAEHUS (MHIYKTUBHBIC, JEAyKTHBHbBIC, IO aHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaTb COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX PEAIbHOrO, BHUPTYaIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh pPa3jMyYHble BUABI JESITEIBHOCTH [0 IOJIYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUII MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NESTEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
rUnoTe3y €€ pelieHusl, HaxOIuUThb AapryMEHThl ISl J0Ka3aTelbCTBAa CBOMX YTBEPXKACHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1€JICHAIIPABICHHBIN MOUCK MEpEeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMWS B  IIO3HABATEIbHYI0 M  MPAKTUYECKYI0  00IacTH
KU3HEJEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE HWJEH, NpeJlaraTh OpPUTMHAIBHBIE MOJXOJAbl U PELICHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHYECKUX CIOBAPSIX U CHPAaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (OpPMY MPEACTABICHUS OHWOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANUU, HHGOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HMTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WIH JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAQJIETh PA3JIMYHBIMU CIOcOOaMU OOIIEHUS U B3aUMOJCHCTBHS, NMOHMUMATh HaMEpEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA 1O €€ NOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCHpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

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

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEIEHUE B pPa3jIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS Ul BBIABICHHS NpoOJIeM M HUX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€IeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEJIbHYIO AEATENBbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYyITUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JAEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIaCTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX MPH aHAIN3€E PE3YIIbTATOB JESITEIHLHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C IMO3ULMU APYroro 4eJ0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JeMcTBUH 1O OCBOCHMIO, MHTEpIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESATEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl IPEICTaBIEHbI IO ToAaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BEIeCTB M  MpEBpalleHue DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTh OMOJOTHYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHAas, MyTalllOHHa,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) 1 yuenus (0 1ieHTpax MHOT0OOpa3us M MPOUCXOKIECHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHA BELIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJYyYECHHbIC 3HAHUA NI OOBSCHEHHUS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWe HEOoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISl TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIONIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

yYMEHHE CO3[aBaThb COOCTBEHHbIE TNHCbMEHHBIE M YCTHbIE cOOOIIeHus, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJM OHOJOrMH B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENHU MUTaHHs, YKOJIOTHUYECKas MUpaMua, OMoreomneHos, ouochepa;

yMEHUE Wu3arate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, dyepenoBaHus TiaBHBIX HampaBieHuM u nyted somounu A. H. CeseproBa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus U TPOBEJCHHE OHOJOTHYECKOTro



9KCHEPUMEHTA, BBIIBUKEHHUE TIMIIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O IOBEACHUSI B OKpY)KAIOIIEH MPUPOAHOM Cpelae, NOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM onosoruu Ui paloHaIbHOrO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUs);

YMEHME BBINOJIHATH J1JAOOPATOPHbIE U IMPAKTUYECKHE padOThl, COOMIOAATh IpaBUa IPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOi WH(POpPMAIWK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPHBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 bubmmorexa LOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M U3MEHUUBOCTD 3 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PeszepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
1 DBOIOIUOHHAST OMOIOTHSA 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Pesepaiioe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
I[MTPOI'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

INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpoubnsr = IIpakTuyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
e padoThl padoTbI pecypchl
bu6mmoreka [IOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHMS )KHBOU MPUPOIBI.
, HHpaKTI/IIIeCKaSI pabora Ne 1 . s Bu6moreka LIOK
«cnonb30BaHue Pa3INIHBIX .
. pasit https://m.edso0.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLECcChl 1 bu6nmoreka [JOK
U UX U3y4CHHE https://m.edso0.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Bojga u 1 bu6mmoreka [IOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CIIEH, LOCTAB I CTPOCHHE BETKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
;| S Moo | o
o] « HUE KaTATUTUYECKON .
e https://m.edso0.ru/863e6b72
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajaasbl)»
bubmuoreka [JOK
7 v I 1
PICBOARL, THITHAR https://m.eds00.ru/863e6870
8 Hyxnennosbie kucnotrsl. ATO 1 bubnmoreka [JOK



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.edso0.ru/863e6d5c¢

HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [IOK

o Knerounas Teopus https://m.edso0.ru/863e6e88
10 KieTka kak memocTHas KuBas
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3yueHue CTpOoeHUs KIIETOK bubnuoreka [IOK
11 pacTeHHi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOTIpEIapaTax U ux
OTIMCaHUEC»

12 OOMeH BeIeCTB MM META00IN3M bubmorexa HOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK

13 dorociTes. XemocHres https://m.edso0.ru/863e7c98

14 OHepreTuyecknii 0OMeH Bubmorexa IOK
https://m.edsoo.ru/863e7aae

JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Ha6JIIO,[[I;HI/I§ MHTO3a B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3s Oenka. Peakmms bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [IOK
o Tpancasuus — Guocies Geka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubmuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

BUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 ®dopMbl pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnnoreka [JOK
«M3yueHne CTpOCHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
93 I'enetuka — Hayka o bubnnorexka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II,[Z[HOC bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 iLCSaBI/II():I/I?/IOTO HaF::HI:ILOBaHI/ISI Bu6miorexa LIOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
npu3HakoB. JlabopaTopHas padora No
26 5 «M3yueHue pe3yabTaToB 05 bubnmoreka [JOK

MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

I'eneruka nosa. Hacnenopanue bubmuoreka [JOK
27 1
NPHU3HAKOB, CLHEIUIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlabopaTopHas padora
Ne 6. I3yuenue MoauuKauoHHON bubnmoreka [JOK
28 1 0.5
U3MEHYHMBOCTH, TOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIOHHOTO psJa U
BapUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtophnast pabota Ne 7. «Ananus 1 05 bubnuorexa [JOK
MyTanui y qpo30(duibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIpenaparax»
bu6mmoreka [IOK
30 Perieritia wenosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 TeMe «HaciaencTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeTtonp! 1 TOCTHIKEHHS CEJIEKITHH 1 bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnuorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBHUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUILIa BUJA U SBOJIIOIUH.
4 Hi6op1;TopHiﬂ pabora ;9 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(baKTOpkI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubamorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0.5 bubnnorexka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEJIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [JOK

MaKpO3BOJOIHNHN

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
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HeoOpatumocTs 3BOIIONNN

WcTopus xu3Hu Ha 3emiie U

10 n
METO/bI €€ U3yUECHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 IpaM bubmumoreka [IOK
12
U 1epruoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTnueckas padorta Ne 1 bubnnorexa [HOK
13 0.5
«M3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cucTema bubnuoteka [JOK
14
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOrCHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
YenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHIE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuoreka [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHEIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckas pabota

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeIN

97 3KOCUCTEMBI. DKOJIOTUYECKUE bubnmuorexa [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK



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

ouochepsr https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B OMochepe 3eMiaun 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubmuorexa [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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

YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buosnorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [loxg
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBenieHue»
* buonorus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3narenberBo «IIpocBemieHuey

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

A.B. OBunHHMKOB, MeToIMYeCKUE PEKOMEHAALNH 10 UCII0JIB30BAHUIO MATEPHATIOB
MEXyHapOAHOH BbICTaBKU-(popyma «Poccusi» u caiita «Poccust — cTpaHa JOCTHXKEHUI Ha
YpOKax OUOJIOTHH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka LIOK:
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41lcc74
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