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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, COACp)KaHUs,
pe3ybTaToB OO0y4YeHUs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJI0KEHHUs O crenupuke 0MoJIoru,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M O0ECHEYEeHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma no Guosoruu AaéT MpeacTaBiIeHUe O LelsaX, 00 olmel crpateruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOywaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJIEP)KAHUE, €r0 CTPYKTYpPY, PpaclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCs.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX JeHcTBUI 00yyaromuxcs 1mno
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEHl mpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, 3SKOJIOTUYECKOTO  MBIIIICHHUS,
IPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUH, a TakkKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUH B MOBCEHEBHOM JKU3HU JUIs peIIEHUs MPUKIAIHBIX 33/1a4, B TOM YHCiIe: MPO(UIAKTUKH
HACJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpYXKarolled MpUpOIHOM cpele,
aHaM3a BIMSHUSA XO3SHCTBEHHOM JEATENbHOCTH YEIOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOIo
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CIEeUEeHUs YCIOBHUM Ui pelieHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYECKOro o0Opa3oBaHus, KOTOpasi Ipeanoaraer
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHHE y OOydaloOIIUXCS NPEACTaBICHMM O HAaydHOH KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB YKMBOW TNPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHOTO oOpasza
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KHBOH MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, ColUanu3au odyyaromuxcs. M3ydenne



Oouosoruun obecrieunBaeT YCIIOBHSI TUTSt hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpAIMM OWOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazpaHHble MOI0XKEeHHUS O MpeAHa3HAYCHUU Y4eOHOTO
npenMera «buonorus» CcocTaBUiIM OCHOBY Ul ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COJACPIKAHUS, TIPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro nipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUecs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIIECH KyJIbTYpHhI, OMpeaesStolie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM >KM3HU U MPAKTHUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepwaja B MporpaMMe 10 OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOJBI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOLNUU. B COOTBETCTBUHM C 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorus» BbIIEIEHBI CISAYIOIINE COACP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m kak Ouonornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4eCcKOro MHUPay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHne YMEHUI UCIONIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBON Il (OpMUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3UU M OCOOCHHOCTSIX JXUBBIX CHCTEM pa3HOTO YpPOBHSI OpTaHHM3allvH,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y 0OOYyYarolIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYyYHBIX B3TJISI/IOB,
UJe ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBIIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, MOTYYECHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHMSI UYEJIOBEKOM YKHUBOW TIPHUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHNS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
MOCJEICTBUI CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHUN.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», ndydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CPEIHEro o0Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucremMa OHMOJO0rHYecKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon n @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucTteM © HWX pa3HooOpasue. YPpOBHU OpraHu3alud  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOK
MIPUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpPO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHU BOJIBI M MHUHEpAJIbHBIX BellecTB B KieTke. [loaaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ounosiornyeckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTiuuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.

YrneBonapl: MOHOCaxapubl (TJTFOKO3a, pud03a 1 1e30KCHpud03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOdOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHUAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{utonmoruss — Hayka o kjerke. KierouHas Tteopuss — mpuMep B3aUMOJCUCTBUS UIEU U
(bakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOmie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tunel KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJIETOYHAS CTCHKA, TIMKOKAIMUKC, WX (YHKITUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, TuIacTuibl. [IpoucxoxkaeHue MUTOXOHAPUM M TIIIACTH.
Buner mmactua. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, IEHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMI0B KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuner u cxembl: «[lepuomuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MOIeKybl 6enka», «Ctpoenue GepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTHUECKOM
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS] HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApaThl PACTUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

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

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

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (DHEPreTUUecKuit 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiuu QorocunTtesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A AJIS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUYeHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIE€HHME, WIM  KJIETOYHOE JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. l'enHernueckas wunpopmanus u JHK. Peanmmzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocuHTe3 Oenka. Drtanbl TpaHcusinuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€MbIC BUpycaMu. Bupyc nMMmyHoaeduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpWINIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Crpoenue u
dbyHknmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K1 Bupyca CIIMJla, Oakxtepuodaray,
«Pemmukanus JJHK».

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

Tema S. PazMHoOKeHN e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelii 1uki, WM KU3HEHHBIM LUk kieTtku. Wurtepdaza u mutos. [Ipoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [lutonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaAusAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMSI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  6ecrnonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, TOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOJIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx Mmenosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIHIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: NPOOJIEHHE, TacTPYJIsIus,



opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHHUsS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@OpMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «lleieHne KIeTKu
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUHBINH UK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsMoe pa3Butue», «l'ameroreHes y
MJIEKONIUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIET0Y,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue kinetkny», monens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PAadOThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

JlaGopatopuast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponbs numronorun u
HMOpHUOJIOTHUY B CTAHOBJICHUM I'eHeTHKHU. Britag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTUYECKUM, LHUTOT€HETHUYECKUM, MOJIEKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMast B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCcTaHOBJIEHHble [.  MeHaenem.
Monoru0OpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuio
JOMMHHMPOBaHMsI. 3aKOH pAacIIEIUIEHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemMBaHHE. 3aKOH HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IeTICHUs TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJe10BaHNI0 TeHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs M HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYMBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHAaTHBHOM HW3MEHUYMBOCTH. MyTalMOHHAS
u3MeHunBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELUOBbIM, IMTOr€HETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulbto III[P-ananusa. HacnenctBenHele 3abosieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACHEACTBEHHOM MpPeIpacloiiokKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS] TEHETHUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMLIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICYUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemMoHcTpaumMu:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTeHEeTHYECKas OCHOBAY,
«3aKOH pacuICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumHoe ckpenmBanuey, «lluTomorndeckue OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmMoneicTBie ajmielbHbIX T€HOBY, «['eHeTudYecKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpynn KpoBu», «MyTalMoHHas
U3MEHYHBOCTHY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpblIbEB U OKPAacKU Tena), repdapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 5. «M3ydyeHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHne MoaupuKaIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtanmuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOroo0pas3usi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbBIE METOJbl CeNeKIIMU. MacCoBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTteHui n kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACcTBEHHOE CKpeIMBaHNue — MHOPUIUHT.
Uucrtas nwuHusa. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3aus W e€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONJI0B. JIOCTHIKEHUSI CENEeKUUU PACTEHUH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kietounas umxenepus. Kietounble
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUui. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMamIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akagemuka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035TUCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBorromHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOpHUs U €&
MecTO B Orojoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosornyeckue: MOCIENOBATENbHOCTh IOSABICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, NepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBoO
U paznnume GayH 1 Qiop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYIUMEHTapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIiMe CHMJIbl  SBOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTh, OoOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBINA O0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBwxyume cuibl ((hakTophl) BOJIONUN BUAOB B MpHpojae. MyTallMOHHBIM mpoluecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onauus u
MUTpaIus.

EcrectBenHblif oTO0p — Hampaistomuid ¢aktop 3Bomonnud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Bosonuu. [Ipumepsl npucnocobnenuit
y opranuzmoB. ApoMop(h03bl U UIU0-aJaNTalNH.

Bun wu BupmooOpazoBanue. Kpurtepum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napaensHas. HeoGpatumMocTs 3BoMONMN.

[Ipoucxoxnenue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paIdaiysl.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHM4ecKoro wmupa Ha 3emiey», «3apOoAbIlu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOrooopasue mopoj
YKUBOTHBIX, «[lonmynsauumy, «MyTanoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Monoanantanumny», «OO0mas nereHepanusy», «JBuxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. JlapsuHayn, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «l eorpaduyeckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, KoJulekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp ammuukauusa «llepekpéct XxpomMocom», BiIaKHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (POPMBbI KPbLIbEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emuie.

JloHayuHble TPEICTaBICHUS O 3apOXKJACHUU KU3HU. HaydHble rHUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronnK. HavyanbHbie sTanbl Ouonorudeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HMKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLNS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emue 1o dpaM U nepuoxaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3o301ickas 3pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iicKas 3pa U €€ NepHobl: AJIEOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeojIoThYecKuX ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuThe mpeacTaBieHHd O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3yueHus: aHTpororene3a. CxoAcTBa U pa3andusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akropel) aHTpomorene3a. HacmencTBeHHass HW3MEHYHMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUM Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
Uenoek npsmoxondmuii, YenoBek HeanaepTaibckuid, YenoBek pasymubiid. Haxoaku
MCKOTMIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBbIIME pachl: €BpOIEOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajionjiHas  (9KBaTOpUAbHAsA), MOHTOJoOUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHne CoOHEYHOU CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kierka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBPEMEHHBIC JII0IN», «UeIoBeYeCKre pachi.

O6opynoBanue: wmynsiku «lIpoucxoxaeHune denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUs] KAMEHHBIX OpyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpedia), TeoXpOoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3y4yeHre UCKOMAEMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUICKITUSX Y.

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3elbl dKOJOTMH. MeTOoabl HIKOJIOTHYECKUX
MCCIIeI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorunueckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efiCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. brojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, koomepaius, MyTyaIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHIA JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeNd TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MuTpainusd. JluHamuka
YUCJIIEHHOCTHU MONYJISALHUU U €€ PETyIIsusl.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnmy.

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdoaoruueckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktrueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHo3a:  BHJIOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIHOHATIbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: IPOJYIEHTHI, KOHCYMEHTbHI, pEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHABL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpETyIIsiiusi, pazButue. Cykieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

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

Yuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
KuBoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak rio0albHONH IKOCHCTEMBI.
JlnHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPONOreHHbIe H3MeHeHHs B Ouocdepe. ['mobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHOo00pa3Hsi Kak OCHOBA
ycroifunBocTy Onocepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUs MPUPOIAHBIMU PECYpcamMH U MX
ucnonb3oBaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumu:

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

TabGmuupl u cxemsl: «Ilumessie nenu», «buorneHos: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuraHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHUCTBUS HaA MPUPOILYY,
«BaxkHeime MCTOYHHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeilmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBbIil a3 dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykTypa ouochepsi», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH Onochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJTb-aNTITHKALHS «Tunuunsie OUOIICHO3BD», rep6apmii
«PacturenbHble  coolmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanuu, N300paKEHUSI OXPAHIAEMbIX BUJIOB PACTEHUM U AKUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHMS NpenMera «buoyorus» BbIIEIEHBI
CICYIOIAE COCTABISAIOIINAE: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKOH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HaIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTUE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IMPaBOCO3HAHUSA, CIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IPCIAMETA «bnonorusy JOCTUIalOTCA B C€IUHCTBEC
y‘Ie6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaAMOpPA3BUTHUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHHSI K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TPyJAa U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JImuaoCTHBIC PE3YIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlWi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTU:

1) rpa:knaHcKoOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 06H3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPaBOMIOPSJIKA;

TOTOBHOCTH K COBMECTHOUM TBOPUECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YIEOHBIX MPOECKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JCHCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3a]a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTHXKeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pa3BUTHE
OMOJ0TUH, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATHh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SYMOIIMOHAIIBHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYyYH s :

MOHMMAaHKE U peain3als 3J0pOBOro U Oe30MacHOro 0o0pasa KU3HH (30pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3nMYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3HMUECKOMY U NICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOICH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHUE IIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATEeTbHOCTb;



MHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHON AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIoIel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U YMEHUS
IpU pelIeHUuU MNpoOeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJIEHUSI B NMPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUIM, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MpPeIIPUHUMAEMBbIX
NEHCTBUI U IPeIOTBpAILLATh UX;

HaJIUYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpPbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAyKM M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cnenu(uku OHONOrMHM Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpyKarolieM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, 4YelOBEeKa M oOuIlecTBa, B IMO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO paBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LMBUIM3AlMU: 00eCTeueHUs
HOBOT'O YPOBHS pa3BUTHUS MEIMIIMHBI, CO3JIaHHE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu N3ydeHUn OUOJIOTHH;

NIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAloIIero MHUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyuYHbIX ()AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlLIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWHA 10 OHWOJIOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHHs ydeOHOro mnpeamera «buosorus» BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayUYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
ABJICHHE, IPOIECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0EeHUE, U3MEPEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHOW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBbI€E JJOrHUEeCKHE AeHCTBUA:

CaMOCTOSITENIFHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IpPHU OCBOCHUH 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukaiuu, 0000IEHHUs1), PacKpbIBaTh CMBICI OHMOJIOTMUYECKHUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMHU);

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTHUBHBIC, I10 QAHAJIOTUH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PELICHUs TPOOJIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEINSAM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHS:



BJIa/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] IPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMuYHbIE BHUABI JACSITEILHOCTH IO IMOJIyYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnore3y e€ pelieHusl, HaxOAUTh AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHNUS;

QHIN3UPOBATh IIOJYYEHHBIE B XOJE€ pELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
MpOoPECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYI0O U  IPAKTUYECKyl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE HJEH, Ipeajaratb OPUTHMHAJIBHBIE MOJAXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-MIOMYJISIPHOM UTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHMpoBaTh 3ampoChl M TMPHUMEHATh Pa3IMYHbIE METO/bl NPH IOHCKE U OTOOpe
Ouosiornueckoi MHPpopMaInK, HeOOXOIUMOI /1JIsi BEITTOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJbHYIO (OpMYy TNpEeACTaBICHUsS OMOJIOrMYECKON
uH(popmManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAcCloO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJlaieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o01menue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUS IIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JTUAJIOTA WIH TUCKYCCHH);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU I1EPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMU OOIICHUS M B3aWMOCHCTBHS, NMOHUMATh HaMEPCHUS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOSCETHUKY U B KOPPEKTHOU (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATeJbHOCTh:

MOHMMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMaHJIHON W MHIUBUIAYaIbHOW paOOTHI TIpU
peleHn OMONIOTUYECKON MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATUKy M METOJBl COBMECTHBIX JEHCTBHHA C y4€TOM OOIIMX HWHTEPECOB W
BO3MOXKHOCTCH KaXKIOr'0 YjeHA KOJIJICKTHBA;

NPUHUMATh LIE€JTM COBMECTHOHM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEH C IMO3UIMA HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TMOBEICHHWE B PA3IUYHBIX CHUTYaIUSX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh HMHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

1) camoopranuzanms:

WCIIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS [UISl BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYAIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11EIeBbIe U CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATH MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JAESITENBbHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHUs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMK1 yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM IPYAUILIUU B Pa3HBIX 00JIaCTSIX
3HAHMIA, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIM3€E PE3YJIbTaTOB JESATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IO3UIMH JPYroro 4YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CielU(UUecKue sl yaeOHoro npenmera «Bbuoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUI 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIE Pe3YJIbTaThl IPEACTABICHBI IO roJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4yHOr'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabomu3M (0OMEH BEIIeCTB W  NPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsnusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, H3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TEOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JormMa MoJieKyJspHo Ouosorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTtenuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE Ba/leTh METOJaMHM Hay4HOTO MO3HAHUS B OMOJOTMU: HAOJIOJIEHHE M ONHCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpPOBEAEHHE OHOJIOrH4YeCcKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAaYYHBIX IMOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTUYECKOTO U JHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN )KU3HHU C 1IEIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTMH M OMOTEXHOJIOTHH sl palMoHaIbHOTO
PUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IPEJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ ydeOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAIOLIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHGPOPMAIMIO M3 HECKOJIBKMX HWCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOECHUsS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COAep)KaHNue OMOIOTHYECKUX TEPMUHOB M MMOHATHI: BU]I, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIIBl ((AKTOpPBI) OSBOJIOLUH, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOPhl, HSKOCUCTEMa, MPOAYIECHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHUsI, SKOJIOrHuecKas mupamuaa, ouoreoreHos, ouocdepa;

yMEHHE W3/aratb Ouonorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsl TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteid sBomronmu A. H. CeseproBa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJIICHWH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HUCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyY€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEISATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B HIKOCHCTEMAX, aHTPOITOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE TPUMEHSTh TOyYeHHBIC 3HAHUS I OOBSICHEHUsS OMOJOTHMYECKUX IPOIECCOB U
SIBIICHUH, JIJISI IPUHSATHS IPAKTUIESCKUX PEIICHUH B MTOBCETHEBHOMN YKU3HH C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUpoIHOH cpenae, MOHMMaHUE HEOOXOIMMOCTU



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU ouonoruu TSt PalMOHAIBHOTO
IPUPOIOIONIL30BAHYS,

YMEHHE peIIaTh 3JIEMEHTapHbIC OWOJOTMYECKUE 3aJa4yH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIH MUTAHU);

YMEHHE BBIIOJHSTH JTa0OpAaTOPHBIE M NPAaKTUYeCKUe padoThl, COOMIOAATh MpaBHUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, OPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHUs, 0000mas
Ouvonormyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommorexka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmmorexa LIOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBO yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOHOHHAS OHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps//m.cdsoo.ru/863¢7ded
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso0o.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpEelMBaHue. 3aKOH
25 fez.aBHin\[/[oro HaF::nI: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJJOBaHHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbpraToB bubnnoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOMpEnapaTax»»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHass ”3AMEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHUYUBOCTH OPTaHU3MOB)
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. Jlaboparopnas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

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




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

l.

buonorus. O6mas 6uonorus, 10 knace/ Cuornazos B.1., Aradonora 1.b., 3axaposa
E.T., O0wecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIOHEpHOE 00I11ECTBO
«M3narenscTBO «IIpocsemenue»

buonorus. O6mas 6uonorus 11 kinace/ Cusornazos B.U., Aradonora 1.b., 3axaposa E.T.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

buonorus. 11 kmacc. Meroaudeckoe nmocodue k yueonuky 1. b. Aradgonosoii, B. 1.
CuBorunasosa «buosnorus. 11 knacc. ba3oBblil ypoBeHbY.

buonorus. 10 kinacc. Meroauueckoe nmocodue k yueobnuky U. b. Aradonosoii, B. 1.
Cusorunasosa «buosnorus. 10 knacc. bazoBblii

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas 37eKTpOHHAs IIKOJa

2.

http://school-collection.edu.ru/).«Eaunas xomnekus Lnpposeix OO6pa3oBaTenbHBIX

Pecypcos»

0N Nt AW

. http://www.fcior.edu.ru/

. www.bio.lseptember.ru — razera «buonorus»

. www.bio.nature.ru — Hay4HbIC HOBOCTH OHOJIOTHH

. www.edios.ru — Di10c — HEHTp AUCTAHLHOHHOTO 00pa30BaHUs

. www.km.ru/education - yueGHbIC MaTepuabl U cioBapu Ha caiite «Kupunin u Medoauii»
. http://video.edu-lib.net — yueOHbIe HHITEMBI
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