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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMHupoBaHUIO cojepxaHus yueOHoro mnpenmera «buosnorus» cocraBuim:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUWU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJ0KEHUSM, OIIPEIEIIEHBI OCHOBHBIE (PYHKITUHN IPOTPAMMBI IO
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNax, 00 oluieil cTpareruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS O0O0ydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buonorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPY, paclpeaeieHue Io
paszenaM U TeMaM, PEKOMEHJIYyEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1o OHONOTMH TaKKe YUYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yUArOIIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHUHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMi  JMYHOCTH, DSKOJOTUYECKOTO  MBIIUICHUS,
OpeICTaBICHUH O 370pOBOM o0O0pa3e KM3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHHM HBBIX CHCTEM pa3HOTO paHra M CYIIHOCTM OCHOBHBIX IMPOTEKAIOIIHUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIECTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeaMera «buonorus» MpoAUKTOBAaHO HEOOXOIUMOCTBIO 00ECIEeUeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 5BOJIOLMH, CO3AAET YCIOBHS JUIA: TO3HAHUS 3aKOHOB >XHBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS], IIEHHOCTHOI'O OTHOIIIEHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JJIsl PpEIHIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3yyenne



O1o0ruM 00ecreynBaeT yCIoBUS 7151 JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIOCOOCTBYET HHTEIPAIIH
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
buzuku, xumun U reorpaduu. HazpanHble MoNoKeHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorus» cocTaBMIM OCHOBY ISl OIIPECICHUS [TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe JJIs (GopMHUpOBaHHs OOILIEH KyIbTYpbl, ONpEACIsIoNnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTAX
YKUBOU PUPO/IBL, O €€ yPOBHEBOM OPraHU3alliY U SBOJIOIHNH. B COOTBETCTBUY C 3TUM B CTPYKTYype
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeToJlbl Hay9HOTO MO3HaHus», «KieTka kak Ouosiornueckas cucremay, «Opranu3m
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTuxeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWJaX, CIYKallUX OCHOBOM i  (OpMHUPOBAHUS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YypOBHA OpraHu3aluvu,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

¢dopmupoBaHUe y O0O0y4aroIuXcs MO3HABATENbHBIX, MHTEJIEKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Y oOOydarommuxcs oOmel KyabTypbl, (YHKIMOHAIBbHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHMBAThH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHPOJIBI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKHX HCCIIeI0OBaHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCITIEACTBHIA CBOEH NEATENHHOCTH IO OTHOIICHUIO K OKPYXAlollel cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

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

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

JIMCTAHIIMOHHOE 00YY€eHHe - 3TO PA3JINYHbIe MOJIEIH, METOAbl U TEXHOJIOTHH 00YVUEeHHs, IPH
KOTOPBIX IeJaror U OOyYaroIIMICS MPOCTPAHCTBEHHO W BO BPEMEHHU pa3/eliCHbI, MOATOMY
CO3/aeTCs cpefia, C MOMOIIBI0 KOTOPOM MPOUCXOAUT X OOIIEHUE B IEsIX o0ydeHus. JTa cpena

MOYET MPEJCTABIATh COOO0M MOJTyYeHNE MAaTEPUAIOB MOCPEIACTBOM IMOUTHI, (akca, TereOHHOM
CBSI3U, YYEOHBIX TEJICBH3MOHHBIX MPOrpaMM, y4EOHBIX MATepPHaJOB Ha JWCKaX, UCIOIb30BAHUS
pecypcoB MHTepHET, IN(POBBIX 00pa30BaTEIBHBIX PECYPCOB.

®opMbl OpraHU3aIlMU CAMOCTOSITEIFHON PabOThI O0YHAIOIINXCSI: TECThI, BAKTOPUHBI, JOMAIITHUE
3a/IaHMsl, CAMOCTOSITENIbHBIC pa0OThI; TTOJIYdYeHHUE OOPATHON CBSI3M B BUJIE MUCHbMEHHBIX OTBETOB,
dotorpaduii, BuAcCO3aNMUCEH, MPE3CHTAIMI; OHJIANH-KOHCYJIbTAIIMH, TEKCTOBBIE U ayJIHUO
peuenzuu. Co3qaHue MeaaroroM HOBBIX M HMCIOJb30BaHUE HMeEromuxcsi Ha OOpa3oBaTeNbHbBIX
nopranax u miaargopmax pecypcoB M 3afaHHil (TEKCTOBBIX, (pOTO, BHI€0, MYIbTUMEIUHHBIX U

ap.).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

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

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

JdemoHcTpaumnu:

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

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

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

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

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

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

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BelIeCTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

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

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

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB W JUMUIOB KaK
HMCTOYHHUKOB YHEPTUU.



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

[utonmoruss — Hayka o kjerke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

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

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUIbI KJIETKU: MUTOXOHIPHUH, TIACTUABL. [IponcxoxaeHne MUTOXOHAPUNA U TU1acTul. Bussl
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

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

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEpreTUUecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

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

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakimu QorocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HH Ha
3emie.

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

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuHte3 PHK. Tpancnsius — 6uocuHTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tumbl  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K1 Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM 1uka kinetku. MHTepdasza u muros. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuabl. LluTonoruyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIEHNEe Ha/IBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHUS Yy TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpysIsius,
opranoretes. [loctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOIO PAaCTEHMsI: CTPOEHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpO€HHE XpOMOCOMBD», «KieTouHbl LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sinexnerka miekonuTarouero», «Kapuokunes B KJieTKax KOpEUIka JyKay, MarHUTHask MOJIEJIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens MeradasHoit XpoMoCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIa poccUiCKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAclIeAOBaHUsl  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIEIUICHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacienoBaHue TNPU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonsslii psa v BapualnmoHHas kpubas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencrBennas, Wi reHOTUIIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS MU3MEHYUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalnoHHas
M3MEHYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0osieBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] T€HETHYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

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

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue aieabHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «lurunbpumaHoe ckpenmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3yueHue pe3yabTaToB MOHOTHOPUIHOTO M JTUTHOPHUIHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlabopaTopnast pabora No 7. «Ananu3z wMyranuii y JApo30uIbl Ha TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpenuBaHue YuCTHIX TuHUN. ['eTepo3uc, uinm rubpuanas cuna. HepoacrsenHoe
CKpemuBanue — ayrOpuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUSI CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas HHXKEHEpHUs. OTambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeCKHe mnpobiembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoasl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHUiD», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOJOB U KOPHEIUIONOB JUKHUX ()OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBI yYacTOK, B TEIUTUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOIIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BinusiHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CauzerenbcTBa 3BoJoLMU. [laneoHToIOrNYECKHE: T0CIEI0BATENLHOCTD OSIBIIEHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOJCTBA M pa3iauyusi 3MOPHOHOB pasHbIX BHJIOB [10O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopuss Y. JlapBunHa. IIpeamnochiikd BO3HMKHOBEHHS JIapBHHU3MA.
JIBumokyiiue Ccuibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boonuu (CTI) 1 €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JIBukyme cuiibl ((akTopbl) 3BOJIOLNUU BUJIOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOWHATUBHAs U3MEHYMBOCTb. [lomysiiroHHbIe BOJIHBL U Apeiid reHoB. M3onsamus u Murpamus.

EcrectBenHblif oTO0Op — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguanus.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

TaGnuubl v cxemsl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbOBI 3a cylecTBOBaHUE», «EcTeCcTBEeHHBIN 0TOODPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTronMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «boprda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOEe BUA000pa30BaHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

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

JlaGopatopHass pabota Ne 2. «Omnucanue npUCHOCOOJIEHHOCTH OpraHu3smMa u €
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
XKHU3HM Ha 3emiie: a0MOreHe3 W MaHcnepMus. XUMHYecKas 3BOJIOLUS. AOMOr€HHBIH CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele Tansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoOTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
PACTUTENBLHOTO U )KUBOTHOT'O MUpa. ApoMOp(0o3bl y pacTeHH U )KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNN YelloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CXoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcCHOBHBIE CTaJUU M BETBHU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBINHME pachl: €BpOTEOoUHAs (eBpa3wiicKas), HETpoO-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecKre pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KosuteKuus «®opMbl COXPaHHOCTH UCKOIMIAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd MW pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3IyILIHas, I[OYBEHHasd,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (haKTOPOB. bruojgornueckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYpPEHLIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIN3M, HEUTpaTu3M. 3HaueHHe OUOTHYECKHUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCJIEHHOCTH MOMYJISIIUK U €€ peryJssiusl.

JdemoHcTpaumuu:

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

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30puu-Tyhenbkuny», «llumeBsie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

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

[Tpaktrueckas padota Ne 2. «I1oAac4€T MIOTHOCTH MOMYJISAIMKN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cucrembl (dkocucremsl). [lonsTe 00 sKocucremMe U OUOTEOIECHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKA3aTeNd HKOCUCTEMBI: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

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

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

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. XKupoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (yIyiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBA pallMOHATBLHOTO YIPABICHUS MPUPOTHBIMHU peECypcaM U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u yemoBexy,
«QKocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTI O Jiecay, «brnoreHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
UCTOYHUKH 3arps3HEHUsl BO3JyXa U TPYHTOBBIX BOJ», «[louBa — BakHeMWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBbIl  3ddexT», «DaKkTOpPBI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopoT yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoAeIb-anmiInKanus « TunuaHsie 6MOIEHO3bI», repbapuii «PacTuTenbHbIE
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», repOapuul M KOJUIEKIIMM PpACTeHHM W JKUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kxuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType NMUYHOCTHBIX pE3yJabTaTOB OCBOEHMs Ipenmera «buonorus» BblAeNEHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT O 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBHUTh IIENIU U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JInuHOCTHBIE pe3yabTaThl OCBOECHUs Npeamera «buonorus» nOCTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHsI BHYTPEHHEH MO3MIMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE PE3ybTAaThl OCBOCHUS Y4eOHOro npeamera «buonorus» OJKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciIMpeHne >KU3HEHHOTO OIbITa M OIbITa JESATEJbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBakKeHUE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNsITh COOCTBEHHYIO TMO3MIMIO 110 OTHOUIEHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4Y€OHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TMO3HAHUM 3aKOHOB MPHUPONBI, B >KU3HU 4YeJOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

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

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHHUs, (opMHpPOBAHMS  KYJLTYPbl 3I0POBbSI W
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (uU3WYECKas aKTUBHOCTh), OEpPEeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPY0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TNIAHUPOBATH U CAMOCTOSATEILHO BBITIONHATH TAaKYIO JIEATETLHOCTH;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BaHHUIO Ha MPOTSKEHUU BCEH
JKU3HHU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

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

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEICTBUN JJIsl OKPYXKAIOLIEH Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICHUH MpOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIOCHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MpHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC KOJIOTHUYECKHUE IMOCIEIACTBUS MPEITPHHIMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATHBHOW W COLMAJIBHON MPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSA HAayKu ¢ OOIICCTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0ecrieueHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAIHHOU
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYXKAIOIIETO MHUpPa M MPOUCXOIANIMX B HEM M3MEHEHHI, YMEHHE JelaTh OO0OCHOBaHHBIC
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHWS JJIs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOM JEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBETCTBHU C KU3HCHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buOIOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHayUHbIe IOHATHS, OTPAXKAIOLINE LIEIOCTHOCTh HAyYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENIOBaHNEe, HAONIOIEeHUE, U3MEpEHHe, SKCIEPUMEHT M JPYTrHX), YHUBEpCAIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIIEUnBaIOIINE
¢dopmupoBaHne (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIBHOW MIPAKTUKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOATENIHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(uKaiuy, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJIOTMYECKHX MOHSATHHA
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS s OObSACHEHUs (AKTOB U SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTB JIOTHUECKUE PACCYXkJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ASITETbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUSI:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0OJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

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

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yd4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHMpoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLuell: TpUMEHITh XUMHUYECKUe, (pu3nueckue U MaTeMaTH4ecKHe 3HaKM U CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYWUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMAr4aTh KOH(QIUKTHI 1
BECTH I1EPErOBOPbI;

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

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAENUCTBUS NIPH peILICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
NecTBUSA 10 €€ TOCTHXKEHUIO: COCTABIIATH IUIAaH ICHCTBUHN, paclipeesiaiTh POIH C yYETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeularaTb HOBBIE MPOEKTHI, OLEHMBATh WJEH C IMO3MLUU HOBU3HBI, OPUIHMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYINKAaX IO OTHOLIEHWIO K >KMBOW IMPHUPOJAE, CBOEMY 310POBBIO M 3J0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

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

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

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

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CHieru(HuYecKue sl y4eOHOro npenmera «buonorusy HaydHble 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Onosorueid. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbIE pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe W pPOJU OUOJOTMM B CHUCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
OpraHusM, MeTa0ou3M (0OMEH BEILECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMoperysius),
ypOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PENpOoLyKIus),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 leHTpaX MHOTOOOpa3us U MPOUCXOKICHHS KyIbTypHBIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs M NpOBEeIEHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB,;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTAapHbIe TEeHEeTHYECKHE 3a/Jayl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboThl, COONM0OAATh MpaBWia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHo(OoHA, SBONIONHS, JIBUXKYIIHME CHIBI ((aKTOpBI) 3BOJIOIUHU, MPUCTOCOOICHHOCTH
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Owonorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TONYyYEHHBIX PpEe3yNbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOreOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOTIOTCHHBIX H3MEHEHUI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBTICHHUH, JIJISl TIPUHSTHS TPAKTUIECKUX PEIICHUI B MOBCETHEBHOMN JKU3HHU C IEJThI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE pelIaTh >JIeMEHTapHbIe OMOJOrMYecKHe 3aJadyd, COCTAaBIATH CXEMBI NEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKU OILICHUBATh W HHTEPIPETUPOBATH HMH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOILCHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusneneaTenbHOCTD KIIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE 1 MTHAMBUAYATIbHOE 5 1 bubnnorexka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U U3BMEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
8 Pesepaiioe Bpens . https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



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

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 0 9 1
IBOTOLHOHHs GHONOTHS https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel U OKpy’Karolias cpena 5 1 bubmmorexa [IOK
p Py tast cpelt https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 bubmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBO CcO O 34 0 95

ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoThbI padoThbI pecypchl
bub6nmmoreka [IOK
1 buosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTudeckas padora
5 No 1 «Mcnonbs3oBanue 1 05 bubmuoreka [IOK
pa3IMYHBIX METOOB IIPU https://m.edso0.ru/863e6122
W3y4EHUU OMOJIOTHYECKUX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bubnmorexa [IOK
IPOLIECCHI U X M3YYCHHE https://m.edsoo0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKH. 1 bubnmorexa LIOK
Bopa u MmuHepanbHbIe Con https://m.edso00.ru/863e674e
5 benku. Coctas u ctpoeHue 1 bubmmnoreka HOK
OenKoB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajlasbl)»

https://m.eds00.ru/863e6b72



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

bubnunorexa LIOK

! Y TaeBOTEL JimH et https://m.eds00.ru/863e6870
bubnunoreka LIOK
8 Hyienriobsie khenotsl. AT® https://m.edsoo.ru/863e6d5c
9 Uctopus u meToabl U3ydeHUs bubmuorexa [JOK
kiaerku. Kierounas reopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucrema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padorta No
2 «3ydeHune cTpoeHUsI KIETOK Bbu6moreka [JOK
11 pacTeHui, KUBOTHBIX, IPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii M0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICAHUE»
bubmmoteka IIOK
12 (OMEH BEIECTR Hillt MCTabOH3M https://m.eds00.ru/863e766¢
bubnmorexa [IOK
13 orociTes. Xemocres https://m.edso0.ru/863e7c98
14 OHepreTuyeckuii 0OMeH Bubmmorexa IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kineTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnuoreka [IOK

((Ha6J'IIO,[[CHI/IC MHUTO34a B KJICTKax
KOHYHMKA KOPCIIKa JIyKa Ha
TOTOBBIX MUKPOIIPCIIapaTax»

https://m.edsoo0.ru/863e7dc4



https://m.edsoo.ru/863e6870
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

Buocunres 0enka. Peakuus

bubnunorexa LIOK

16 MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucusus — OuocunTe3 Oenka bubmmorexa LIOK
https://m.edso0.ru/863e796e
18 Hexkierounsie popmMbI )KU3HU — bubmuorexa [JOK
BUPYCHI https://m.edso00.ru/863e7540
DopMBbI pa3MHOKEHUS bubmorexa LIOK
19 https://m.edso00.ru/863e81b6
OPTAHIMOB https://m.edsoo.ru/863e831e
. bu6moreka LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJICTOK.
21 OmnonorBopenue. JlaboparopHas 05 bubmuoreka [IOK
pabota Ne 4 «M3yuenue https://m.edso00.ru/863e81b6
CTPOEHMUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpETapaTax
29 NunuBuyansHOE pa3BUTHE bubnmorexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HaCJIeJ:[CTBeHHocyTKI/I u bubmorexa HOK
https://m.eds00.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HaCJICAOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/I2,II[HOC bubamoreta LIOK
https://m.eds00.ru/863e8878
CKpELIMBaHUE
JurubpunHoe ckpeniyBaHue. Butmorexa LIOK
25 3aK0H HE3aBUCHUMOTO

HacCJICOJOBAaHUs ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

26

27

CueruieHHOE HacJIe10BaHNE
npu3HakoB. JlabopaTopHas
paborta Ne 5 «3yuenue
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030(hUIIBI HA TOTOBBIX
MUKpOIpernapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM

0.5

bu6nmoreka [IOK
https://m.edso0.ru/863e8c60

bubnuoreka [IOK
https://m.eds00.ru/863e8c60

28

29

30

M3MeHYnBOCTS.
Henacnencrsennas
U3MeHYnBOCTh. JJaboparopHast
pabota Ne 6. 3yuenue

MO (PHUKALTMOHHON
U3MEHYUBOCTH, IOCTPOEHUE
BapUAIMOHHOTO psijia v
BApUALIMOHHON KPUBOM»
HacnenctBenHast U3MEHYMBOCTb.
JlaGopatopHas pabora Ne 7.
«AHanu3 MyTanuil y 1po30Quiisl
Ha TOTOBBIX MUKPOITpEapaTax»

I'enetuka yenoBeka

0.5

0.5

bubmuoreka [IOK
https://m.edso0.ru/863e8efe

bu6nmorexa LIOK
https://m.eds00.ru/863e8efe

bubnunorexa LIOK
https://m.edso0.ru/863e8d78

31

Peseprubriit ypok. O60011eHIE TIO
TeMe «HaciencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOBY

32

Cenekius Kak HayKa M TIPoIecc

but6mmoreka [IOK
https://m.eds00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33 MeToabl U TOCTHXKCHHUS 1 bubnunorexa LIOK
CEIIEKIIUU PACTEHUH U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6mumoteka [JOK
IPOM3BOJICTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubsie IIpakTuueckue A — o0pasoBare/ibHbIC
padoTbI padoThbI pecypcbl

1 OBOJIIOLUS U METOILI €6 1 bub6nmmoreka [IOK
H3yYEHUS https://m.edsoo.ru/863ea20e

5 Uctopust pazButus 1 bubnnorexa [JOK
[IPEACTaBICHHI 00 3BOIOLHN https://m.eds00.ru/863e9570

3 MuUKpO3BOITIOIHUS 1 bubmorexa HOK

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

[Tomymsimus Kak seMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 HI;6op];TopHI;ﬂ pabora JI\;Q 1 1 0.5 bubmmorexa LIOK

https://m.edso0.ru/863e99c6

«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMY KPUTEPHIO»

5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4

5 EctectBenHblIi1 0TOOp U €ro 1 bubmmnoreka HOK
(bopMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE.

7 JlaGopatopHnas pabota Ne 2 1 0.5 bubamoreta LIOK

«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOIO
XapakTepar

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu

bubnunorexa LIOK

8 MaKpPOIBOJIOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/]IbI €€ U3YUCHUS
1 I'unoTe3bl NpoOUCX0KACHUS Bu6mumoteka [JOK
’KU3HU Ha 3emie https://m.eds00.ru/863ea5a6
Pazutue xu3Hu Ha 3emMJie 1o bubnuoreka [IOK
12
3paM | MepHoaaM https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIHLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 05 bubnnoreka [JOK
«M3yueHne UCKOMAaeMbIX https://m.edso0.ru/863ea8bc
OCTaTKOB PacTEHUH U )KMBOTHBIX
B KOJUIEKIIMSIX»
14 CoBpeMeHHas cucrema bubnmnorexa [JOK
OpPraHMYecKOro MHupa https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKA bubmuorexa [IOK
(anTpoOmIOreHe3) https://m.edso0.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTpPOTIOTreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTAIMH YBOJIOLUH
YeJI0BeKa
18 YenoBeueckue pacel U bubmuoreka [JOK
MPUPOJIHBIC AN TAINHU YeJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHelit ypok. O600IIEHHE 10
19 TeMe «BO3HUKHOBEHUE H

Pa3BUTHC ) XU3HU Ha 3emie»



https://m.edsoo.ru/863e9c1e
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

20

DKOJIOrus KaKk HayKa

21

22

Cpensl oOuTanus u
9KOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdodomnoruaeckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)»

0.5

bu6numoreka [IOK
https://m.edsoo.ru/863eafec

bub6nmmoreka [IOK
https://m.edso0.ru/863eb10e

23

24

25

buotnueckue hakTopsl

DKOJIOTMYECKUE XAPAKTEPUCTUKHI
nonyssauuu. [Ipaktruueckas
pabota Ne 2 «[Toacuér
MJIOTHOCTHU MOMYJSUUNA Pa3HbIX
BHJIOB PACTCHUI»

Coo0bmiecTBa OpraHu3MOB —
OHOIIeHO3

0.5

bubmuoreka [IOK
https://m.edso0.ru/863eb348

bubnmorexa LIOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTHMYECKUE CUCTEMBI
(3KOCHCTEMBI)

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46a

27

28

OcHOBHBIE TTOKA3aTeNN
3KOCUCTEMBI. DKOJIOTUYECKUE
nupaMuibl. CBONCTBA SKOCHUCTEM.
Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

but6mmorekxa [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpOl'IOFeHHBIe 9KOCHCTEMbI



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

30 buocdepa — rmobanpHas 1 Bu6muoteka [JOK
HKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHblitl ypok. O60611eHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.Mypta3un [1.P. AktuBHbie hopmbl 00ydeHuUs1 6nosoruu M., [Ipocsemenue, 2019.

2. Jlepuep I'.11. buonorus Iloypounsie TecTsl 1 3aganus M., AkBapuym, 2022

3.KypHan «buosiorusi B mKose»

4. «OtkpsoiTas 6uonorusy -CJ| — nuck koMmrnanuu «OU3UKOH

5.AxumoB C.U. u ap. buonorus B Tabnuiax, cxemax, pucyHkax. Y ueOH0-00pa3oBaTeIbHas Cepusl.
— M: JIuct-Hgpi0, 2021. — 1117c¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
1.OtkpeiTas 6uomnorus 2.6 — U3natenbero « HoBwiii quck» 2020
2.1C: Penerutop. buonorus — 3A0 «1C», -2022r.r. ABropsl — k.0.H. ImMutpueBa A.I'., kOH
Ps6uuxoBa H.A.

HMHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogbopka uHTEepHET-MaTepHaIOB IS
yuuTene 6MoJoruu no pa3HbIM OMOJOTHYECKUM IUCHUIUIMHAM.

http://charles-darvin.narod.ru/ Dnextponnsie Bepcuun npousseaeHuii U.JJapsuna.

http://www.l-micro.ru/index.php?kabinet=3. Mudopmanus o mkoapHOM 000pYIOBaHUY.

http://www.ceti.ur.ru Caiit LlenTpa sK07I0rH4ecKoro o0y4eHus 1 HHGOpMaILuy.

http://school-collection.edu.ru Eaunast kosiekmus nupoBbiX 00pa3oBaTeIbHBIX PECYPCOB.



http://www.gnpbu.ru/
http://charles-darvin.narod.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/




