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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMBbI IO OHOJIOTUN TEOPETHUECKYIO OCHOBY JISl OTIPENICJICHUS TTOAX0/I0B
K (OPMHUPOBAHUIO COJEpKaHUS ydeOHOro mnpeamera «buonorus» COCTaBMIIM: KOHIENTyalbHBIE
nosioxernst ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€IEH, COJEpKaHUs, PE3yIbTaTOB O0ydeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXEHHA 00 OOMIMX IeNsX M MPHHLHUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpelHero olriero oOpazoBaHus B Poccuiickoit
denepanyn, a TaAKKE MOJOKEHHUS O cnenuduke ONoIoruy, €€ 3HAYCHUN B TIO3HAHUU KUBOW MTPUPOIBI
1 0o0eclevYeHn CYyIIECTBOBAHUS YelloBeuecKoro oomecTBa. COTJacHO HA3BAHHBIM TIOJO0XKEHUSIM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosioruu Na€T TpeACTaBIEHUE O LENAx, 00 oOmeill crparermu OOydeHHS,
BOCIIMTAHUS U Pa3BUTHA OOyJarOIUXCs CpeAcTBaMu ydeOHOro mpeamera «buosorusy, omnpenenser
00s3aTeNbHOE TPEIMETHOE COJEP)KAHUE, €r0 CTPYKTYpYy, paclpelielieHHe IO pasfeliaM U TeMaw,
PEKOMEHyeMYIO TIOCIIeIOBATEIHbHOCTh U3YYEHHs YUEOHOTO MaTepHaia ¢ yI€TOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA OOpa30BaTEeIbHOTO IIPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamMme 1mo OHMOJIOTHU TaK)Xe YUUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMeTHBIM W TPEAMETHBIM pe3yibTaTaM oO0ydeHUs B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBATEIbHON JeSATEIbHOCTH/YUeOHBIX IeHCTBUN 00yUatoIuXcs 0 OCBOECHUIO COJIEPIKaHUS
O6uo0rnUYeckoro oopazoBaHusl.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BBIf YpPOBEHb) peaNM30BAH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUH OMOJIOTHH, Oiarogapsi 4eMy B HEW MpOCMaTpUBACTCS HAIPaBICHHOCTh
Ha pa3BUTHE 3HAHUH, CBSA3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
LIEHHOCTHBIX OPHUEHTAlMH JIMYHOCTH, 3KOJOIMYECKOIO MBIIIICHUS, MPEICTaBICHUNA O 3J0pOBOM
o0Opase XM3HU M OCPEKHBIM OTHOIICHHEM K OKpYyXaromiedl npupomHoit cpexae. Iloaromy Hapsgy c
U3y4eHHEM 00IeOHOIOTHYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOEHUM JKUBBIX CHCTEM Pa3HOIO paHra
U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX IPOLECCOB B IMpOrpamMme IO OHOJIOTUU YAEIEHO
BHUMAaHHE UCIOJIb30BAHUIO NOJIyYEHHBIX 3HAHUH B MOBCEIHEBHON JKMU3HU /ISl PELICHUs PUKIIAJHBIX
3aJad, B TOM 4Hcie: NPo(UIaKTUKN HACIEACTBEHHBIX 3a00JIeBaHUN YeI0BEKA, MEANKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAHMsI 3KOJIOTMYECKHM LIE€JIecO00pa3HOro IOBEAECHUS B OKpYXarolen
IPUPOJHOM cpelle, aHalInu3a BIMAHUS XO3SIMCTBEHHOM [ESITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE
IPUPOJHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHUMAHUS K IPUKIAJHOW HaNpaBIEHHOCTH
yuebHoro mnpeamMera «bHOJOrHs» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUYeHHs YCIOBMH A
pelieHust OJHOM M3 aKTyaJbHBIX 3a7ad IIKOJBHOTO OHOJOTHMYECKOro o0pa3oBaHMs, KOTOpas
npeanosiaraer (opMHpoBaHHE Yy OOYYarOIUXCA CIIOCOOHOCTH aJalTUPOBATBCS K H3MEHEHUSM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buosornss Ha ypoBHe cpenHero oOuero o6Opa3oBaHMs 3aHUMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (hopMUpOBaHUE Y O0OyUarOIMXCs MPEICTaBICHUN 0 HAyYHON KapTUHE MHUPA, pacIIupseT
1 0000I11aeT 3HaHUA O )KUBOHM MpHPOJIE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHu3aluu U
3BOJIIOLUM, CO34a€T YCIOBMsI JJIs: IIO3HAHUS 3aKOHOB JKMBOM MNpHUponbl, (POpPMUPOBaHUS
(GYHKIMOHATBLHON IPaMOTHOCTH, HaBBIKOB 310pOBOT0 M 06€30IacHOT0 00pa3a >KU3HHU, IKOJOIMYECKOTIO
MBIIIUIEHUS], IEHHOCTHOTO OTHOLIEHUS K )KUBOM NMPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHne OMONOTHMS UMEET TAaKKe JJS PEelIeHUs BOCHUTATENbHBIX M Pa3BUBAIOIINX
3aady  cpefHero ooémero o60pa3oBaHMsA, coLManu3aluu oOydaromuxcs. M3ydyenue Ouosioruu
oOecrieunBaeT yciuoBHs I (HOPMUPOBAHMS  MHTEIJIEKTYaJbHBIX, KOMMYHUKAIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYJIbTYpPbI, CIOCOOCTBYET MHTErpallud OHOJIOTMYECKUX
3HaHUN C TPEACTaBICHUSMH W3 JPYTHX Y4eOHBIX NPEIMETOB, B YACTHOCTH, (DU3MKH, XUMHH H
reorpadun. HazBaHHbIe MOJIOKEHUS O MpeIHAa3HaYeHUH Y4eOHOro npeaMera «bruosorus» coctaBuin
OCHOBY JUIsI ONpeAeTeHHUs TNOAXOJ0B K OTOOpY M CTPYKTYPHUPOBAaHHIO €ro  COJIEp KaHus,
MIPEJCTABICHHOTO B MPOrpamMMe 1o OHOJIOTHH.



Ot0op conepxanus ydebHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMHA KYJIBTYpOCOOOPa3HOTO IMOJAX0Aa, B COOTBETCTBHH C KOTOPHIM OOYYarolIUecs JIOJDKHBI
OCBOMTHb 3HAHMA W YMEHUS, 3HAUMMBIC Ui (OPMUPOBAHUS OOIIEH KyJIbTYpPBI, OIpPEIEIISIONINe
aJIeKBaTHOE TIOBEJICHWE UYEJIOBEKAa B OKpYXKalOlIed NPUPOJHONW cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM W MPAKTHYECKOU nestenbHOCcTH. Oco0oe MEeCcTo B ITOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COJCPIKAHMUs, KOTOPBIE CIIY>KaT OCHOBOHM st JOPMUPOBAHUS MPEICTABICHUNA O
COBPEMEHHOW €CTECTBEHHOHAYyYHOH KapTUHE MHpAa W IICHHOCTHBIX OPHEHTAIMAX JIMYHOCTH,
CIOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTMIECKOT0 00pa30BaHUsI.

CTpyKkTypupOoBaHHE COJCpKaHUs Y4eOHOro wmaTepuaja B MpPOrpaMMe IO OHOJOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUM 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KHUBOU
IPUPOJIBI, O €€ YPOBHEBOM OpPraHU3aIH U SBOJIIOIUH. B COOTBETCTBHM C 3THM B CTPYKTypE Y4eOHOTO
npeamera «buOJOTHS BBIIENEHBI CIEAYIONUE COJEp)KaTeNbHbIe JHHHUU: «BHOJOTHS Kak Hayka.
Mertoapl HaydyHOro mo3HaHWs», «Kierka kak Owosormveckass cucrema», «OpraHmsm Kak
Oounosornueckas cucreMa», «CucreMa M MHOTOOOpa3ve OPraHUYECKOTO MHPa», «IBOJIOLUS KUBOU
MPHUPOBD), «IKOCUCTEMBI H TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp w3ydenuss ydeOHOro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00y4aromUMUCs 3HAHMSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3allMy XUBBIX CHCTEM DPa3HOTO
paHra u mpuoOpeTeHre YMEHUH WCIOJIh30BaTh ATH 3HAHUS JUTS TPAMOTHBIX JICWCTBUN B OTHONICHHUH
00BEKTOB KMBOI MPHPOJIBI U PEIICHUS Pa3IHYHBIX KU3HEHHBIX TTPOOIEeM.

JlocTiokeHne TenM  HM3ydeHuss ydeOHoro mpeamera «buwonorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a71ay:

OCBOEHHE OOYYAIOUIMMHUCS CHCTEMBI 3HAHWW O OMOJIOTHYECKUX TEOPHUSX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIax, CAyXKalluX OCHOBOU i (hOpMHpPOBaHUS MpEACTAaBICHUN O
€CTECTBEHHOHAyYHOW KapTHHE MHpa, O METOJaX HAay4YHOTO IO3HAHUS, CTPOEHHH, MHOTOOOpa3suu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alliM, BBIJAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOydalOUIUXCS T103HABATENbHBIX, MHTEUIEKTYaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaINu3a JaHHBIX O MYTAX pa3BUTHs B OMOJIOTUH HAYYHBIX B3IJISIOB, HJIEH U
MOAX0JIOB K M3YYEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE y oOydaromuxcs oOmel KyiabTypbl, (PYHKIHOHAIBHONW TPaMOTHOCTH, pa3BHUTHE
YMEHHH OOBSCHATH M OLICHUBATH SIBJICHUS OKPY)KAIOIIET0 MHUpa XUBOW MPUPOJbl Ha OCHOBAHUU
3HAHUM U OTBITA, OJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopmupoBaHue y 00y4alOIIUXCsl YMEHUN WILTIOCTPUPOBATh 3HaUCHHE OUOJIOTMYECKUX 3HAHUH B
MPAKTUYECKON JIEATEIILHOCTH YEeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTM B BO3MOXKHOCTH TIO3HAHUSA YEJIOBEKOM IKHUBOW IPUPOJIBI,
HE0OX0IMMOCTH OEpeKHOTO OTHOIICHHUS K HeW, COONIOACHHS 3TUYECKMX HOPM MpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IEHHOCTU OMOJOTMYECKUX 3HAHWHM [UIs TOBBIIICHUS YPOBHS 9SKOJOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUH B TOBCEJIHEBHOW JKU3HU [UISI OIICHKHU
MOCIIE/ICTBUI CBOEH JIEATENLHOCTH 0 OTHOLIEHHIO K OKpYXarolei cpeae, COOCTBEHHOMY 3/I0POBbIO,
o0ocHOBaHME U coOII0IeHNe Mep MPOUIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero oOmero obOpaszoBanus «buonorus», usydyaemas Ha 0a30BOM YpOBHE,
ABNIsIETCS  00s3aTeNIbHBIM  Y4eOHBIM TPEIMETOM, BXOJIIMM B COCTaB MpeIMEeTHOH oOxactu
«EcTecTBEeHHOHAaYYHBIE MTPEAMETHI.

Jns u3ydeHus Ouonorud Ha 6a30BOM YpOBHE CpeIHEro oOuiero oopa3oBaHus OTBOIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B Heem0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buosornss kak Hayka. CBs3p OHOJOTHHM C OOIIECTBEHHBIMH, TEXHHYECKUMH W APYTHMH
€CTCCTBCHHBIMU Haykamu, (uimocoduel, STUKOH, OICTCTHKOW U TmpaBoM. Pombs Owuonoruu B
(bopMUpPOBaHUY COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTtopl TO3HAHMSI >KUBOM TNpPUPOIbI (HAONIOJEHUE, IKCIEPHUMEHT, ONMCAHUE, H3MEpPEHHE,
KJaccu(uKaIus, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeTobl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKUE PA0OThI:

[Ipaktueckas pabora Ne 1. «Mcnosp3oBaHue pas3iWyHBIX METOAOB IMpPU M3YYEHHUHU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaAMeT u3yueHus: Ouosoruu. OTiInyne KUBBIX CUCTEM OT
HEOpPraHUYECKOW MPUPOIbIL.

CpoiicTBa OHocucTeM U UX pa3HooOpasue. YPOBHU OpraHU3allMu OMOCUCTEM: MOJIEKYISIPHBIH,

KJIETOYHBIH, TKaHEBHIH, OpraHU3MEHHBIH, MOMYJIAIIMOHHO -BUJOBOMH, 3KOCHCTEMHBIHN
(6uoreorieHOTUYECKHIT ), OMOCHEPHBIH.
JdemoHcTpaumnu:

Tabmuib! u cxembl: « OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHH OPraHU3AIUN KUBOW TTPUPOIBI.

O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHUYecKHil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUN COCTaB KIETKM. XUMHUYECKHE DJIEMEHTHI: MAKPO3JIEMEHThbI, MHUKPOIJIEMEHTHI.
Bonia 1 MuHepanbHbI€ BellleCcTBa.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [lognep:kanue ocMoTudyeckoro 6ananca.

benku. CocrtaB u ctpoeHue OeIKOB. AMUHOKHCIOTHI — MOHOMEpbl OenkoB. HezameHumble u
3aMEHHMMbIE AMHUHOKHUCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs M UYETBEPTHUYHAsA CTPYKTypa). XUMHUYECKHUE CBOICTBA OEJIKOB.
buonoruueckue GpyHKIM OEIKOB.

@depMeHThl — Ouojoruueckue karamuzaTtopbl. CTpoeHue QepMeHTa: AaKTUBHBIM LIEHTD,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Buramunbl. Otianunst GepMEHTOB OT HEOPraHUYECKHX
KaTaJin3aTopoB.

VYrneBoapl: MOHOcaxapuibl (TJIOK03a, pubo3a U ae30kcupubo3a), Aucaxapuabl (caxaposa,
JIAKTO03a) U MOoJIUCaXapuabl (Kpaxmall, TIIMKOTeH, [eI0n03a). buonornueckue GyHKIUM YTIeBOIOB.

Junuapl: Tpuraunepuasl, Gochomunuasl, crepouasl. I'uapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonornyeckue ¢yHkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JIMMUAOB KaK HCTOYHUKOB
SHEPIruH.

Hyxneunnosbsie kucinorsl: JJHK m PHK. Hykneotuabl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[utonorus — Hayka o kietke. Kinerounas teopust — mpuMep B3auMoJeHcTBUS uiel U (HakToB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4EHUsI KIIETKH.

Knerka kak nemoctHas jxuBas cuctema. OOImMe NpPU3HAKK KIETOK: 3aMKHYyTas HapyxXHas
MeMmOpana, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oenka.



Tumbl  KJIETOK:  JyKapuoTWyeckas U mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHSA
pOKapHOTHUECKOW KieTku. Kinerounas crtenka Oaxtepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKU.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKA, TJHMKOKAJIUKC, WX (YHKUIUH.
[Tna3marnyeckass wmemOpana, e cBoiictBa u ¢yHkuuu. LluToruilasma u  e€  opraHouppl.
OnmnomemOpanuble opranounsl kietku: OIIC, ammapar [ombmku, mm3zocomsbl. I[lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MHUTOXOHJpUHU, IutacTuiabl. [IpoucxoxkieHne MUTOXOHAPUN W IulacTuid. Bumis
mwiactul. HemeMOpaHHble opraHou/bl KIETKH: puOOCOMBI, KJIIETOUHBIN HEHTP, LIEHTPUOJIU, PECHUYKH,
Kryruky. OyHKIMHM OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue siapa: sjiepHas o0oJsiouka, KapHoIulazMma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpancnopT BemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitaen, P. Bupxos, . Yorcon, ®@. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenre XMMUYECKUX IEMEHTOB B HEXKUBOUM Ipupoae», «Pacnpenenenne
XMUMHUYECKUX DJIEMEHTOB B JKUBOM MPUPOJE».

Tabmuis! u cxemsl: «lleproaudeckast TabnIla XUMHUYECKHUX 3JIEMEHTOBY, «CTpPOEHHE MOJIEKYIIbI
BOJb», «buocunres Oenkay, «CtpoeHue mMolekyiasl Oenkay, «CtpoeHue ¢pepMmenTtay, «HykienHoBble
kucnotel. JIHK», «Ctpoenue moisiekynsl ATy, «CTpoeHne 3yKapuoTHYECKON KIETKH», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE PACTUTENBHON KIETKW», «CTpOEHHE MPOKAPHUOTHYECKON KIIETKN»,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIuIb».

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, O0O0OpyJOBaHWE [UIsi TIPOBEACHHS HAOIIOJICHUN,
W3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX KIETOK.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopaTtopnas pabora Ne 1. «/M3ydeHne KaTaIuTHIECKON aKTUBHOCTH (PEpMEHTOB (Ha IpuUMeEpe
aMUJIa3bl WM KaTaasbl)y.

JlaGopaTtopHas pabota Ne 2. «M3yueHue CTpOCHHUS KJIETOK PACTCHHH, )KUBOTHBIX M OaKTEpHiA
0] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOTIPENAPATAX U UX OTHUCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BermiecTB, WU MeTaboIM3M. ACCUMWIAIMS (IUIACTUYECKUNA OOMEH) M JTUCCUMUJISAIINS
(aHepreTuyeckuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHeHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIMn3Ma.

Tunsl o6MeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHblii. Pons hepMeHTOB B 00MeHe BellecTB
Y MPEBPAILICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBasg ¢a3pl ¢otocuHTe3a. Peaknum ¢doTocuHTE3A.
O¢ddextuBHOCT, (PoTOCHHTE3a. 3HAaueHUE (POTOCHHTE3a IS KU3HM Ha 3emiie. BriusHue ycrnoBuit
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepry. 3HaYeHUe XEMOCHHTE3a /sl )KU3HU Ha 3eMJIe.

DOHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BeIIecTB, BBIACICHHE M aKKyMYJIUpOBaHHUE
SHEPIUH B KJETKe. DTalbl SHepreTuueckoro oomMena. I'nukonus. bpoxenune u ero Buasl. Kuciaopoanoe
OKHCIIEHHe, WIM KJIeTouHoe JbIxaHue. OxucnutensHoe QochopuinpoBanue. DPPEeKTUBHOCTh
SHEPreTUYEeCKOro 0OMeHa.

Peakiun matpuuHoro cuntesa. I'enerndeckas unpopmanus u JJHK. Peanuzanus renernueckoit
uHpopManuu B KieTke. 'eHeTHueckuil KoJ M ero cBoicTBa. TpaHCKPHUNIMS — MATPUUHBIA CHHTE3
PHK. Tpancnsuusa — OuocunTte3 Oenka. Otambl TpaHcisaiuu. KomupoBanue amuHOkHCHOT. Poinb
pubocom B OMocHHTE3€ Oernka.



Hexnerounsie ¢opmel xu3Hu — Bupychl. Vctopust oTkpbiTHs BUpycoB ([[. M. MBaHOBCKMIA).
OcCoOeHHOCTH CTpPOEHHUS W JKU3HEHHOTO IMKJIa BHpYycoB. bakrepuodaru. bonesnum pactenuii,
KUBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHoneduumrta uenoBeka (BHUY) —
Bo30ymutens CIIM[a. OOpartHas TpaHCKpuIus, peBepraza u wuHTerpasa. IIpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbuos, 1. Y. UBanoscku, K. A. Tumupszes.

Tabmumer 1 cxembl: «Tumbl mutanusy, «Metabonm3my, «MHTOXOHIPUS», «DHEPTeTHUSCKUN
oOmeny, «Xmopormnacty, «®otocunres», «Ctpoerne JJHK», «Ctpoerne u GyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «['enermueckuii xom», «Bupyce», «bakrepuodarny, «CTpoeHHE W KUIHCHHBIH
uukn Bupyca CIIW/{a, 6axrepuodaray», «Permnukanus JJHK».

Ob6opynoBanue: moaenu-anmaukanun «Y asoenue JIHK u tpanckpunims», «buocunres 6enkay,
«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1ukn, wiaM KU3HEHHBIM I1WKI KieTku. MHtepdaza u  mwuros. Ilponeccsl,
nporekaomue B uHTepdasze. Permkanus — peakuus wmatpuuHoro cuHte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapHOTHUIL. [IUTUIOMIHBIN U TaIUIOUIHBI XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [luTonornyeckne OCHOBBI Pa3MHOKEHUS M MHIAUBUIYaIbHOTO Pa3BUTHS OPT aHU3MOB.

Henenne kimetkn — mMuto3. Craguum Murosa. lIpomecchl, mponcxondmue Ha pa3HbIX CTaaAMsIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

®opMbl pa3sMHOXKEHHS OpPraHU3MOB: Oecrojioe M MoJjioBoe. Buasl 0ecrosnoro pa3MHOXKEHMS:
JIeJICHUE HaJBOE€, IIOYKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BEreTaTUBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHHE [UIS CEICKIUU.

[TonoBoe pa3MHOXEHME, €ro OTINYUSA OT OECHOJI0TO.

Meiio3. Ctaguu meio3a. [Iporeccel, mpoucxosiye Ha cTaausax Meio3a. [loBenenue xpoMocoM
B Mero3e. Kpoccunrosep. brosornyeckuii CMbICH U 3HaY€HHE MeH03a.

I'ameTorenes — mpouecc 00pa3oBaHUS IOJIOBBIX KIETOK Yy XHUBOTHBIX. [lojioBbIE >Kene3bl:
CeMEHHUKU M suyHUKH. OOpa3oBaHME M pa3BUTHE IIOJIOBBIX KJIETOK — TrameT (CHepMaTo3ou[,
AWLEKIEeTKa) — cliepMaToreHe3 U oBoreHe3. OCOOEHHOCTU CTPOEHUS SHLEKIETOK U CIepMaTO30M/IOB.
OmnonotBopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBLHOE pa3BHTHE (IMOpHOTEeHE3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS Yy TMO3BOHOYHBIX >KMBOTHBIX: ApPOOJIEHHE, TacTpyJslus, OpraHOTEHE3.
[ToctamOproHanbHOE  pa3BUTHE. TUIBI MOCTAMOPHOHANBHOTO pa3BUTHS: MpsAMOE, HENpsIMoe
(munHOYHOE). BinsHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHE3 LBETKOBOIO PAacTEHMS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupel n cxembl: «POpMBI Pa3sMHOXKEHHUS OPraHU3MOBY», «J[BOifHOE OIUIOOTBOpEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3sMHOXXEHUE DPACTEHMI», «JledeHue KIeTKH OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue xpomocomsl», «Knerounsiii nukim», «Pemmkanus JJHK»,
«Muros», «Menos», «lIpsamoe u Hempsmoe paszButue», «l'aMeTOreHe3 y MIEKONUTAIINX H
4enoBeka», « OCHOBHBIE CTaIUU OHTOTEHE3A».

OOGopynoBaHue: MHKPOCKOI, MHUKporpenapatsl  «CrnepMaro30uasl  MIIEKOHMTAIOIIETO»,
«Slifnexnerka milekonurarouiero», «KapnoknHes B KieTKax KOpELIKa JIyKa», MarHUTHas MOJENb-
anmukanus «/lenenue kierkuy, moaens JJHK, moxens MetadasHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:



Jlaboparopuass pabota Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpPENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHHe CTpPOCHHsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun renetuku. ctopust pa3BUTHS T€HETUKU. POJIb IIUTOJIOTUN ¥ SMOPUOJIOTHH B
CTAaHOBJICHUM TCHETUKH. BKIIaJl pOCCUHCKHUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHC T'CHETHUKU. MeETO bl
TeHETUKH (TUOPUAOJOTUYECKUM, IMTOTCHETUYECKUN, MOJEKYJISIpHO-TeHeTnYecKuii). (OCHOBHbBIE
IreHETUYECKUE NOHATHA. ['eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpELIMBaHUM.

3aKOHOMEPHOCTH HacJje0BaHUs IPU3HAKOB, ycTaHOBJIEHHbIE . MenaeneM. MoHorubpuanoe
CKpelllMBaHHE. 3aKOH eIMHO-00pa3zus THOpHUIOB IMEpBOTO MOKoJeHHd. [IpaBuio AOMUHUpPOBaHUS.
3aKoH pacIieryieHus Mpu3HaKkoB. ' nnoTe3a unctotsl ramer. [lonHoe U HEMOJIHOE TOMUHUPOBAHHE.

JurubpugHoe  cKpeuiMBaHUE.  3aKOH  HE3aBUCUMOIO  HACJENOBaHUS  IPHU3HAKOB.
[{uToreHeTnuyeckre OCHOBbI JAUTMOPUIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE CKpELIUMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIs ONIPEAETICHHs T€HOTHUIIA OCOOH.

CuerieHHOe HaclienoBanue npusHakoB. Pabota T. Moprana mo CIEmIeHHOMY HacjeI0BaHHUIO
reHoB. HapyiieHnue cremnienus reHoB B pe3yJbTaTe KpOCCHHTOBEpA.

XpOMOCOMHas TeOpUsl HACIIECTBEHHOCTH. | eHeTuYeCcKue KapThl.

I'enetnka mnoma. XpoOMOCOMHOE OMNpeleneHue Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHsie U reTeporameTHble Opranu3Mbl. HacnenoBanue npru3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHAClIEJCTBEHHas M HacieacTBeHHas. Poib cpenbl B
HEHACJIEJICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAU(DUKAIIMOHHOW  HM3MEHYUBOCTH.
Bapuanuonnslii psg v BapuanvoHHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
KauecTBEHHbIE MTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, Wi TeHOTUIMYECKas, W3MEHUYMBOCTh. KoMOMHATHBHAs HW3MEHUYUBOCTD.
Meii03 1 TI0JIOBO# MPOIECC — OCHOBAa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs] H3MEHYUBOCTD.
Knaccudukanus myranuii: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa W NPUYUHBI MYyTaIlUil.
Myrarennbie (pakToppl. 3aKOH TOMOJIOTMUECKUX PsIOB B HacleICTBEeHHOW wu3MeHunBoctu H. U.
Baswuiosa.

BuesaepHas HacIe€ICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T'E€HETUKH YEJIOBEKA:
reHealornyecKuii, OJIM3HEOBBIN, [IUTOTCHETUYECKHM, OMOXUMUYECKUI, MOJIEKYIIIPHO -T€HETUYECKHI.
CoBpeMeHHOE ONpeeIeHUEe I'eHOTUNA: TIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIUPOBAHUE, B TOM
gucne ¢ nomouipio [Il[P-ananuza. HacnencrBenHble 3a0o0sieBaHHS 4YeNOBEKa: TeHHbIE OO0JIE3HH,
00JIe3HN C HACJEICTBEHHOW MPEapaclooKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTudeckue u
reHepaTuBHble MyTauuu. CTBoOJIOBbIe KIETKU. [IpuHIUMIBI 370poBOro obpasa *KU3HU, AUArHOCTHUKH,
NpoQUIAKTUKH M JICYCHUS TEeHETHYECKHX Ooyie3Held. MeauKo-TeHeTHYecKoe KOHCYJIbTUPOBAHUE.
3HaueHNe MEIWIMHCKOW TeHETHKHM B MPEAOTBPAIlEHUH W JICYEHUH T'E€HETHUYECKUX 3a0oJieBaHUi
4eJI0BEKa.

JdeMoHcTpanum:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yerepukos, H. B. Tumocdeesn-
Pecosckuii, H. 1. BaBuios.

Tabmuie! 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHKUE U €T0 IIUTOTEHETUYECKasi OCHOBaY», «3aKOH
paciienyieHus] U ero IUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
cKkpemuBanue»,  «lluTonmorudyeckre  OCHOBBI  TUTHOPUAHOTO  CKpelIMBaHUs»,  «Mehosy,
«B3aumoielicTBUE ajuIeNbHBIX T'€HOB», «['€HeTHMuecKhe KapThl PacTEHUM, KUBOTHBIX U YEJIOBEKA,
«'eneTuka nona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CUEIJIEHHOTO € MOJoM», «KapuoTuIbl yenoBeka



Y ’KUBOTHBIX», «Buabl n3MeHUnBOCTHY, «MomudukannoHHas N3MEHIUBOCThY, «HacnenoBanue pesyc-
dakropay, «I'eHeTHKa rpymm KpoBu», «MyTallMOHHAS U3MEHUYHUBOCTD.

O6opynoBanue:  Mojenu-amumukanun  «MoHOTHOpUAHOE  CcKpemuBaHue», «HemomHoe
JOMHHHUpOBaHHE», «JlurubpuaHoe ckpemuBanuey, «llepekpéct XpoMOCOM», MHKPOCKON U
MuKpomnpenapar «J[po3odunay (Hopma, myTanmu GOpMbI KPBUIEEB U OKPACKH Tema), repbapuii «I opox
IMOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

JlaboparopHass pabora Ne 5. «M3ydeHuWe pe3ysibTaTOB MOHOTHOPHIHOTO W JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPEIIapaTax».

Jlaboparopuass padora Ne 6. «M3ydeHne MoIu(UKANMMOHHOW HW3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO PsZia U BAapUALMOHHON KPUBOI».

JlaGoparopHas padota Ne 7. «AHanu3 myranuil y Apo30¢uiibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTrueckas padota Ne 2. «CocTaBiieHrEe U aHATN3 POJOCIOBHBIX YEJIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak HayKa M TPOIECC. 3apOoXICHUE CEJICKIMU U JoMecTukanus. Yuenue H. U.
BaBunoBa o0 1eHTpax TPOUCXOXKIEHUS U MHOrooOpasus KyJdbTYpHBIX pacTteHuid. LleHTphl
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpemMeHHbIE METONbl CelleKIMH. MacCoBbIi W HMHIUBUIYAIbHBIH OTOOPHI B CENEKLUUU
pacTeHUd © JKUBOTHBIX. OIlleHKa JKCTephepa. BIM3KOPOACTBEHHOE CKpENIMBAaHUE — WHOPHIUHT.
Uucras muamsa. CkpeniuBaHWe YUCTBHIX JIMHHUHA. ['eteposuc, wnm rubpuanHas cuia. HepoacTBeHHoe
CKpernuBanne — ayropuauar. OtnanéHras rudpuansanus u e€ ycrnexu. VICKycCTBEHHBIN MyTareHes u
MOJTy4EHHUE TOJUILIONAOB. [JJOCTHIKEHHSI CENIEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buoTtexHosorus Kak oTpacib MNPOW3BOACTBA. ['€HHAas WHXEHEepUs. OITambl CO3JAHUS
pekomOunantHoi JIHK u Tpancrenusix opranuzMoB. Kietounast nnkenepus. Kietounbie KyabTypBhl.
MuUKpOKIIOHATBHOE Pa3MHOXEHHE pacTeHui. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CENICKOX035MCTBEHHBIX OPraHU3MOB. DKOJIOTHYecKre U dTH4eckue mpodiemel. [MO — reHeTH4yecKku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MBaHOB.

Tabmuisl u cxembl: KapTa «L[eHTpbl TPOUCXOKAECHUS U MHOTO00pa3us KyJIbTYPHBIX pacTCHUII,
«[Topoapl JOMaTHUX KUBOTHBIX», «CopTa KyAbTYpHBIX pacTeHui», «OTnanéHHas rudopuan3aiusy,
«Pabotrel akagemMuka M. @. MBanoBay, «llomumaonnns», «O0beKTEl OMOTEXHOJOrnny, «KiaeTounsie
KYyJIbTYpbl U KJIIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU IJI0JI0B M KOPHEIUIOAOB AUKUX (POPM U KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTEHUSY.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJAbI W JOCTHIKEHHS CeJNEKIMM pPACTeHUH U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATENbHBIA YYacCTOK, B TEIUIMYHOE
XO035CTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoonnoOHHasA OHOJIOTHS.

[Ipennoceliku BOZHUKHOBEHUS HBOJIOIIMOHHONW TEOPUH. DBOJIOIMOHHAS TEOpUS U €€ MECTo B
Ouonoruu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CBugerenbcTBa 3BoMonMU. IlaneoHTomornveckue: Mociae0BaTeIbHOCTh MOSBICHHUS BHJIOB B
MAJICOHTOJIOTUYECKOM JIeTOMUCH, nepexoHbie (¢opmbl. buoreorpaduyeckue: cXoicTBO U pa3nuuue
¢bayH u paop MaTepuKkoB U OCTPOBOB.



DOMOpHOJIOTHYECKUE: CXOJCTBA W pa3iuyusi SMOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPraHbl, aTaBU3MBbI.
MonexkynsipHO-OMOXHUMHUYECKHE:  CXOJCTBO  MEXaHHM3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTeH Y BCEX OPraHU3MOB.

OpomounonHasa teopust Y. JlapBuHa. [Ipennocbuiki BOZHUKHOBEHUS JapBUHU3MA. JIBIOKylne
CHJIBI 3BOJIIOIIMK BUIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IMPH OTPAHUMYCHHOCTH PECYPCOB,
HeoIlpeAenéHHas HI3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotorus. [Tomynsanus kak equHUIa BUAA U BOJIIOLUY.

JBuxymue cuibl (¢pakTopbl) 3BOJIIOUMH BHUJIOB B IpUpoae. MyTalMOHHBIA Mpoluecc U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmysIinoHHbIE BOJHBI U Apeii¢ reHoB. M3onsanus u Murpamusi.

EctectBenHbIl 0TOOp — HampaBisiomuid pakTop 3BoOLUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OpraHU3MOB Kak pe3yiabTaT 3Bosonuu. [Ipumepsl mpucrnocoOieHuil y
OpraHu3mMoB. ApoMOpP(O3bl U UINO-aTATTTAIIHH.

Bun wu BugooOpazoBanme. Kpurepun Buma. OcHOBHble (OpPMBI  BHJI000pa30BaHHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

Makpossomtonusi.  Dopmbl  dBoJIOLMU:  QUIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOMIOIHH.

[IpoucxoxxaeHre OT HeclneUualu3UpoBaHHBIX NpenakoB. [Iporpeccupyiomias crenuanu3ams.
AnanTuBHas paguanus.

JdemoncTpaumnu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. ['ekkens,
®. Mrouiep, A. H. Ceepiios.

Tabmuubl u cxembl: «Pa3BuUTHE OpraHWYECKOTO MHpa Ha 3emiie», «3apOJbIIIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbel O00prOBI 3a cymecTBoBaHuE», «EcTecTBeHHBIH 0OTOODY,
«MHoroo0Opa3zue CcOpTOB pacTeHuid», «MHOTOOOpa3ue TOpOoa JKUBOTHBIX», «llomymsiumy,
«MyTanmonHass HW3MEHYHMBOCTB», «Apomopdossl», «amoamantanum», «OOmas aereHepanus»,
«IBmxymme cuibl sBostonuny, «Kapra-cxema mapmipyra myremectBusi Y. JlapBunay», «bopbOa 3a
cyuiectBoBanue», «lIpucnocobieHHocts opranu3MoBy, «l'eorpaduyeckoe BuA00Opa3zoBaHUEY,
«DKOJIOTUYECKOE BII000pa30BaHUE.

O6opynoBaHue: KOJUICKIUS HACEKOMbBIX C Pa3jIMYHBIMU THIIAMU OKPAacKd, Ha0Op IUIOJOB U
ceMsiH, KoJulekius «lIpumepsl 3alIUTHBIX NPUCTOCOOIEHUIN y KUBOTHBIX», MoJenb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHAs Moieb «CTpOEHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckas xkapra mupa, kouiekuus «PopMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacteHuii», wmoxaenp ammuukanus «llepekpéct Xxpomocom», BiaxHble mpenaparbl «Pa3Butue
Hacekomoro», «Pa3BuTue msrymku», MuKporpenapar «Jpo3zoduna» (Hopma, Myrauuud (Hopmbl
KPBLIBEB U OKPACKH TEJa).

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JIaGopatopHnas pabora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

JIaGopatopHnas padota Ne 2. «Onucanue npucnocoOJIeHHOCTH OpraHnu3Ma U €€ OTHOCUTEIBHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4uHBIE IPECTABICHUS O 3apOXKACHNUHN KU3HUA. HaydHble runoTe3pl BOSHUKHOBEHUS KU3HU
Ha 3emuie: aOuoreHe3 W MaHcHepMus. XHUMHUYECKas 3BOJIONMA. AGHMOTCHHBIM CHHTE3 OpraHUYeCKHUX
BELIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XUMUYECKOM HBOJIIOLMH.
Hauanbnble stanel 6uonornyeckoit ssomonuu. ['nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE IpOTOKJIETKH. [lepBple KieTkm M uX 3Bojouusa. PopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.



PazButue xxu3HM Ha 3emiie 110 3paM u nepuoaam. Karapxeit. Apxeiickas u mpoTepo30icKas 3phbl.
[Taneosolickass 3pa W e mepuoAbl: KEMOPUUCKUH, OPIOBHUKCKUH, CHIYPUHCKUN, JIEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa v €€ nepuoapl: MaJ€OreHOBbIA, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa W Te0JIOTMYeCKUX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUN
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHU# M KUBOTHBIX. [losiBJIeHHE, paciBeT U
BBIMHPAHHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuYecKOro MHUpa KakK OTpakeHue 3BOIIOLUU. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIBI OPTraHU3MOB.

DOBoJIOIMS YeoBeKa. AHTPONOJIOTHUs Kak Hayka. Pa3BuTue mpeacTtaBieHui O MPOUCXO0KACHUN
yenoBeka. MeToapl u3ydeHus aHTponoreHe3a. CXoAcTBa W pPa3iIUyUsl 4YEJIOBEKAa M IKUBOTHBIX.
CucremaTHueckoe NoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (pakTopsl) aHTponorenesza. HacneacTBeHHass MN3BMEHUYUMBOCTD U €CTECTBEHHBIN
otOop. O01IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaIUM W BETBH SBOJIOLNUN YEJIOBEKA: aBCTpAONUTEKH, YenoBek ymenbiid, YenoBek
npsaMoxo i, Yenosek HeanaepranbCkuid, YenoBek pazymHbld. HaxoJKu MCKOMaeMbIX OCTATKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIACTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME pachkl: €BpOINEOWHAsT (€Bpaswiickas), HEerpo-
aBCTpaJIONIHAA (3xBaTOpHaNIbHASA), MOHTOJIOHTHAS (a3maTcKo-amMepuKaHCKas). UYepTel
MIPUCTIOCOOJIEHHOCTH MpPEJICTaBUTENIEH YEeNIOBEYECKHX pac K YCIOBHUSM CYHIECTBOBaHHS. ETUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupr u cxembl: «Bo3HukHOBeHHWe COJMHEYHOW CHUCTEMbI», «Pa3BUTHE OpPraHUYECKOTO
Mupay, «PacturenpHas KieTka», «KuBoTHas kietka», «lIpokaprnornueckas kinetka», « CoBpeMeHHas
CUCTEMA OpraHU4ecKoro Mupa», «CpaBHEHHME AHATOMHMYECKMX YEpPT CTPOCHHUS 4YEIOBEKa H
4eloBeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJIOTUYECKUX HAaxOJOK IPEIKOB
COBPEMEHHOTO ueJIoBeKay», «JlpeBHeiune noan», «/Ipesaue noan», «llepBbie COBpEMEHHBIE JTHOIN»,
«YenoBedecKkue pach».

O6opynoBanue:  Mmymskun  «lIpoucxoxknenue  yenoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIA), CJIETIKM WJIM H300paKEHUs KaMEHHBIX OpYyIHii
MepBOOBITHOTO 4YenoBeKka (KaMHHU-YOMMEpbl, pyOumna, ckpeOna), TeoXpOHOJOTHYecKas TalnuIiia,
KOJUIeKUIHUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI».

JlabopaTopHble H IpaKTH4YecKue padoThbi:

[Ipaktnueckas padora Ne 1. «M3yueHue HMCKOMAEMBIX OCTAaTKOB PACTEHUH U >KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi «IBOJIOLKSA OpPraHMYEcKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAYYHBIM WU
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/ladyd M pas3zelibl 3KOJOTMU. MeToabl SKOJOTUYECKUX HCCIIEeIOBAHMIA.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/ylIHas, MOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue (akropel. Kiaccudpukanms skonoruyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIOreHHbIE. JleliCTBIE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbuoTnueckue (GaxkTopbl: CBET, TeMIeparypa, BiaxHocTb. Poroneproausm. IIpucnocobnenus
OpPraHu3MOB K JIeMCTBUIO abNOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.



buoTtnueckue Qaxkropbl. Bumpl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHLUS, XUITHUYECTBO,
cumOuo3 u ero Qopmel. Ilapasutusm, Kkoomepamus, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxXJICOHMYECTBO). AMEHcanu3M, HEUTpanu3M. 3HaueHUE OHOTUYECKHX B3aMMOJCHCTBUN IS
CYIIECTBOBAHHSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKU  monyasuuu. OCHOBHBIE — IOKA3aTeNd  MOMYJIALMU:
YHUCJIEHHOCTb, IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpalus. JMHaMuKa YUCIEHHOCTU
MOMYJISILIMY U €€ PeryIsiusl.

JdemoHcTpaumuu:

[Toptpetsl: A. I'ym6oapar, K. @. Pynbe, O. ['ekkens.

Tabmuuer m cxembl: kapta «lIpuponmnsie 30HBI 3emin», «Cpeabl OOMTAaHUS OPraHU3MOBY,
«DoTonepuoauzmy», «llomymsumny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTU MOMYJISIUN WH(DY30pun-
Typenbkny, «[lumespie nenmy.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopatopHass padota Ne 3. «Mopdonornueckne 0COOCHHOCTH PACTEHUH W3 pPa3HBIX MECT
oOUTaHUY.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckast padota Ne 2. «[Toacuét mIoOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolmecTBa U 3K0JI0rHYECKHE CHCTEMBI.

Coo0mmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nmuiesast). Buapsl-nomuHanTel. CBsi3u B OUOIIEHO3E.

Okojnorudeckue cucreMbl (dkocuctembl). [loHsiTHe 006 »5kocucreMe U OHUOTEOIEHO3E.
OyHKIMOHATIbHbIE KOMIOHEHTHI SKOCHUCTEMbI: MPOIYLEHTbl, KOHCYMEHTHI, penylueHTbl. KpyroBopot
BEIIECTB M MOTOK dHEPruu B sKocucreMe. Tpoduueckue (MUILEBbEe) YpOBHU dKocucTeMbl. [lumieBbie
uenu u cetd. OCHOBHBIE TIOKa3aTeld »SKOCUCTEMBbI: Ouomacca, NPOAYKIUS. OKOJIOTHYECKHe
NUpaMHUIbl: OPOAYKLUHH, YHUCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM: YCTOWYHBOCTD,
camoperynauus, pazsutue. CyKkieccus.

[IpupomHbie 3KOCHUCTEMBI. JKOCHCTEMBI 03€p M pEK. OKOCHCTEMA XBOWMHOTO WJIH
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTteMbl. buonorumdeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop ycroHuuBocTH 3KocucteM. CoxpaHeHHE OHOJOTHYECKOrOo
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanckoro o 6uocdepe. ['panuipl, coctaB u cTpykrypa o6uochepst. XKusoe
BelecTBO U ero ¢pynkuuu. OcobeHHocTH OHOCheEpsl Kak riobalbHOM KocucTeMbl. [luHamuueckoe
paBHOBeECHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOreOXMMHUYECKHE IIMKJIBI DJIEMEHTOB (yrjaepoda, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3emian. AHTpONOreHHbIE WM3MEHEHUs B Ouocdepe. ['mobanbHbie
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHnEe Tpupoabl M dyenoBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpasusi Kak OCHOBA
ycroiunBoctu O6uocdepsl. OCHOBA PpAIMOHAIBHOTO YIPABIEHUS MNPUPOIHBIMH pecypcaMu M HX
UcroJib30BaHue. J[oCTIKeHUs: OMOIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabmuuper u cxemsl: «[Iumessle 1enu», «buoleHO3: cocTaB U CTpyKTypay, «llpuponHbie
coobuiectBay, «Llenu nmutanusy, «Kkogoruueckas nupamuaay, «buocepa u yenoBek», «Ikocucrema
LIMPOKOJINCTBEHHOIO JIEca», «IJKOCHCTEMA XBOMHOIO Jeca», «bnoneHo3 BogoéMay», «ArpoLEHO3,
«IIpuMepHbIE aHTPOIMOT€HHbIE BO3JACUCTBUS Ha HPUPOAY», «BakHeillllnie MCTOUYHUKH 3arpsi3HEHUs



BO3JlyXa M TpPYHTOBBIX BOI», «llouBa — BaHeWmas cocraBigoomas Ouochepsr», «DPaKTOPHI
nerpaganuu 1nouBy, «llapaukoBeiii 3¢ dexT», «DaKkTopsl PagMo0aKTHUBHOTO 3arps3HEHUs Ouocheps»,
«O6mast crpykrypa Ouocdeps», «PacmpocTpaneHue Xu3HH B Ouocdepe», «O30HOBBIA ISKpaH
o6uocdeps», «Kpyrosoport yriaepona B ouochepe», «kKpyroBopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-amIuIMKanus «Tunuunsle OuoneHo3bl», repbapuil «PacturenbHbIC
coobmiecTBay, kKoyuekuu «buoreno3y, «BpenuTenn BaXHEHIINX CEIbCKOXO3IUCTBEHHBIX KYIBTYP»,
repOapuy M KOJUICKIIMU PACTEHHUH M KUBOTHBIX, MIPUHAUICKAIINE K PA3HBIM HKOJIOTHIYECKUM TpyIIam
onHoro Buza, Kpacnas kaura Poccuiickoit denepannu, n300pakeHUs: OXpaHsIEMbIX BUIOB PACTCHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS NNPOI'PAMMBI 11O BUOJIOTHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Cornacho ®I'OC COO, ycraHaBnuBalTcs TpeOoOBaHUS K  pe3ylbTaTaM OCBOEHHUS
00yJaromuMHUCs TPOTpaMM CpEeIHEro oomero oOpa3oBaHUS: JMYHOCTHBIM, METalpPeIMETHBIM H
MMPEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS TipeaMmera «buonorus» BbIIEIEHBI
CJIEIYIONINE COCTABJISIONINE: OCO3HAHNE 00YJAIOMUMHUC POCCHIUCKON TpakIaHCKOW UJIEHTUYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH M CaMOOMNPENCICHHUIO, HAJIMYME MOTHBALMM K
00y4YeHHIO OMOJIOTHH, IIEJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEH W MUCTOPUYECKUX TPATUIIUN Pa3BUTHSI OMOJIOTMUECKOTO 3HAHMsI, TOTOBHOCTh U
CIIOCOOHOCTh 0OYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, TPHUCYIIUMH CHCTEME OHMOJOTHYECKOTO O0O0pa30BaHUsA, HAJIWYHE HKOJIOTHIECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTD 1IEJU M CTPOUTH )KU3HCHHBIC TUTAHbI.

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHS IpeaMeTa «bHOoruss» AOCTUTAIOTCS B €IUHCTBE YUCOHOM
U BOCIUTATEJIIBHOW  JEATEIBHOCTM B  COOTBETCTBMM C  TPAJAUIMOHHBIMH  POCCUUCKUMH
COLMOKYJIBTYPHBIMU, HCTOPUYECKMMU U JIyXOBHO-HPABCTBEHHBIMH II€HHOCTAMH, HPUHATHIMU B
oOmiecTBe TMpaBWJaMH ¥ HOPMaMH TIOBEICHHMS M CIHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHWSI,
CaMOBOCIIUTAHUS W CaMOPa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXEHUS K 3aKOHY W IHPAaBONOPANKY, YEJIOBEKY TpyJa MU CTAapUIEMy IOKOJICHHIO, B3aUMHOTO
YBa)KEHHUS, OEpeKHOr0 OTHOMICHHS K KYJIbTYPHOMY HACIEAMIO M TPAAULKAM MHOTOHAIIMOHATHHOTO
Hapoga Poccuiickont denepannu, IpUpoOIe U OKPYKAIOLIEH Cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUs Y4eOHOro mnpeamera «buoOJOTHS» MOKHBI OTpaXaTb
TOTOBHOCTh W CIOCOOHOCTH OOy4aroluxcs pPYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOU I1IEHHOCTHBIX OPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHX YOEXKICHU,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PAaCUIUPEHUE >KU3HEHHOTO
ONBITa M ONBITA JEATEIBHOCTH B NPOLIECCE peau3allid OCHOBHBIX HAIpaBJICHUI BOCIUTATEIbHOMN
JeSITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU O00YUAIONIErocss Kak akKTUBHOTO U OTBETCTBEHHOTO
4JieHa POCCUICKOTO 00IIecTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATEIbHOCTH TPU CO3JaHUU Y4YEOHBIX IPOEKTOB,
pelieHnn y4eOHbBIX U MT03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;



CIIOCOOHOCTh OMpPENEeNsITh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
KM3HU U O0BACHATH €6

YMEHHE YYUTHIBATH B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH € pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3a/1a4, YBOXKHUTEIBHOTO OTHOIIEHUS K MHEHUIO OIMIMOHEHTOB
P 00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKOU JEATEIHLHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPaKJTaHCKOH HWACHTUYHOCTH, MATPUOTHU3MA, YBAKCHUSA K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepell PonnHOM, ropaocTu 3a cBOM Kpai, cBor Poauny,
CBOMH SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIEIUI0 U TaMSITHHKAM TPUPOMIbBI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CrIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHWE M PA3BUTHE OHMOJIOTHH,
MMOHUMAaHUSI 3HAYECHHsI OMOJIOTUU B TIO3HAHWHU 3aKOHOB MPUPO/IBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO
o0111ecTBa;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO M 3ammuTe OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJHUTENSAM, CO3JAHMI0 CEMBU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU € TPaAUIIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYash SCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIISTh Ka4yeCTBA
TBOPYECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPbI 310POBbSI M 3MOIHOHAJIBLHOIO
0J1aronosIy4us:

MOHUMAaHWe W peaju3anus 370poBOro u Oe3omacHoro obpasa >KH3HH (30pOBOE IMUTAHUE,
coONIofiecHHe TUTHEHUYECKUX TpPaBWJI U HOPM, CcOATaHCUPOBAHHBIA pEKHUM 3aHATUH W OTHbIXa,
perynspHas pu3nueckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHUS K
coOcTBEeHHOMY (PU3NYECKOMY M TICUXUYECKOMY 3710POBbIO;

MOHUMAaHKE [IEHHOCTU MPaBWJI WHANBHUIYATFHOTO M KOJUIEKTHBHOTO 0€30MacHOTrO MOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCTEACTBUA W HENPUSATHS BPEIHBIX TMPUBBIYEK (YIMOTPeOJICHHs] aTKOTOoJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AaKTHUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKON M COIMANbHOM HaINpaBIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TIJIAHUPOBATH M CAMOCTOSTEIHHO BBITIOIHSITH TAKYIO A€ITEIbHOCTD;



MHTEpEC K pa3IMyHbIM cdepam MpodhecCHOHATbHONW JAEATENIbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbhIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) 3K0JIOrHYeCcKOro BOCIUTAHMA:

HKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOLICHHE K IMPHPOJE KaK HCTOYHHMKY XH3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS OKOJOTHMYECKOW KYJIbTYpHI: TPHOOPETCHHE ONbITa IUTAHUPOBAHUS
MOCTYITKOB 1 OLEHKH MX BO3MOKHBIX ITOCIICACTBUHN JUTSI OKPY)KAIOIIEH CPEIbl;

0CO3HaHHE TJI00AITBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh MCHOJIB30BATH MPHOOpPETaeMbIe NMPU U3yYCHUH OWOJIOTHUH 3HAHHS U YMEHHsS TpU
pemeHnn MpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOIONOIB30BaHUEM (COOTIOCHUE TPaBUII
MOBEJICHHS B TIPUPOJIC, HANIPABICHHBIX Ha COXPAaHEHHWE PAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATUE ACHCTBUM, MPUHOCIIIUX BPE OKPYKAIOIIEH MPUPOIHOW Cpeae, YMEHHE
MIPOTHO3UPOBATh HEOJATOMPHITHBIE DKOJIOTHYECKUE TOCIEACTBHS TPEANPUHUMAECMBIX JCHCTBHA H
MPEIOTBPAIIATh UX;

HAIMYAE PA3BUTOTO DKOJOTHMYECKOTO MBIIUICHHS, OJKOJOTHYECKOH KYIbTYphI, OTIBITA
JESTeTBbHOCTH SKOJIOTUYECKON HAIpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMH B TIO3HABATEIILHOM,
KOMMYHHKATHBHOW W COIMAILHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKOU JCSITEITLHOCTH
HKOJIOTUIECKOH HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOM MPAaKTUKKU, OCHOBAHHOTO Ha JMUAJOre KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHNE S3bIKOBOM W UYWUTATENbCKOW KyJIbTYphl KaK CpEICTBa B3aUMOJIECHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUSI MUPA;

MMOHUMaHHE crnerupuKkn OWOJOTUM KaK HayKd, OCO3HaHusA €€ posm B (GOPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIeM MUpe
KaK O €IUHCTBE NPUPOJbI, YeloBeKa M OOIIecTBa, B MO3HAHWU MHPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH U1 COBPEMEHHOM LUBUIIM3AMHN: 00eCIeueHrs HOBOTO
YPOBHS DAa3BUTHS MEAULIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX OHOTEXHOJOTHI, CHOCOOHBIX pemaTh
pecypcHble TpOoOJIeMbl pa3BUTHUSI 4YEJIOBEYECTBA, IOMCKA TMyTed BbIXOJAa W3 TJI00AIbHBIX
9KOJIOTHUECKUX MpoOjeM U oOecreueHus mnepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIOHAIBHOMY
WCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHU OMOJOTHMYECKUX 3HAHUW B LEJISIX TMOBBIINICHUs OOImen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu (DYyHKIIMOHATBHOMN
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB TIO3HAHUS, MWCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCTONBH30BaTh NMOMydaeMble 3HAHUS TSl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIETO
MHpa U TPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE JelaTh 0OOCHOBAHHBIE 3aKIIFOUEHUS Ha OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C 1IETBI0 TIOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENTFHO UCHOJIB30BaTh OMOIIOTMYECKUE 3HAHUS TS pelleHus MpoOieM B
pEeabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAyYHOW JeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BAHUIO, K AKTUBHOMY
MOJTy4EHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KMU3HEHHBIMU TIOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHble pe3yinbTaThl OCBOEHHs y4deOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHHMSA  MHPOBO33PEHHS  OOy4AIOMIMXCS  MEXAUCIHUILUTUHAPHBIC
(MeXTIpeAMETHBIE) OOLEHAYYHbIE MOHATHS, OTPAXKAIOUIUE IEJIOCTHOCTh HAay4yHOH KapTHHBI MHUpa U
cnenn(UKy METOJIOB TMO3HAHMWS, HCIOJB3YeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs,
SIBIICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPHUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaOMIo/eHHe, W3MEpeHHe, HKCIEPUMEHT H JpPYrux), YHHBEpcalbHbIC Yy4deOHBIC
nericTBus (NO3HABATENbHBIC, KOMMYHHKATUBHEIE, PETYIsSTHBHBIE), oOecreunBarone GopMHUpOBaHNE
(YHKIMOHATBPHOH TPAaMOTHOCTH M CONMAIbHOW KOMIIETEHIIMM OOY4YaloOmMXCs, CIOCOOHOCTD
oOyyarouuxcs HCIO0JIb30BaTh OCBOCHHBIE MEXKIUCHMILUIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHUS MU
YHHUBEpCaJIbHbIE yueOHbIE IEUCTBUS B I03HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MetanpeaMeTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl CPETHETO 00IIero 00pa3oBaHUs JOJKHBI
OTpaxarb:

OBi1aieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMoOCTOSITENIbHO  (OpPMYJIMPOBAaTh U  aKTyalU3upoBaTh MpoOieMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CHHTE3a,
CpaBHEHHUsI, Kiaccudukaiu, o00OIeHHs), pacKpbIBaTh CMBICT OHMOJIOTUYECKUX MOHATUU (BBIIENISTH
UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMHU);

ONPEICIATh eI ACATEIbHOCTH, 3a1aBas IapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCHTH
pe3yJIbTaThl JEATCIBHOCTH C TOCTABJICHHBIMHU LIEJIAMY;

UCIOJIb30BaTh OUOJIOTHYECKUE TIOHATHS U1 OObSCHEHUS (DAaKTOB U SIBIECHUH KUBON MPUPO/IBI;

CTPOMUTH JIOTUYECKHE DPACCYXKIEHUS (MHIYKTUBHBIE, AEAYKTHBHBIC, TI0 aHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH M NPOTUBOPEYMsS B pAcCMaTPUBAEMbIX SBJIECHUAX, (POPMyIHpOBaTh BBIBOABI U
3aKJIFOYCHUS;

IIPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA I INPEICTABICHUSA CYIIECTBEHHBIX CBA3CH U
OTHOLIEHUH B H3ydyaeMblX OHOJOIMYECKUX OOBEKTaX, a TaKXKe IPOTUBOPEUYUH PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pEIICHUS NPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOLIMXCS MaTepHalbHBIX U
HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbl B JI€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;

KOODAMHUPOBAaTb M  BBINOJHATH pabOTy B YCIOBUSAX pEaAbHOIO, BHUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIIJICHHUE IPU PEILIEHUH KU3HEHHBIX Po0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbLCKIE IeHCTBH:

BJIaJIeTh HaBbIKaMHM Yy4eOHO-MCCIEOBATENbCKOM W TPOEKTHOM JeATeNbHOCTH, HaBBIKAMH
paspelieHuss HpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJ0B
pELIEeHNs TPAaKTUYECKHX 3aJa4, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

HCIOJIb30BAaTh PA3JIM4HbIE BHJIBl JCATEIBHOCTH 10 IIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYAIUIX, B TOM YHCIIE IPH CO3IaHUN
y4eOHBIX M COIIMATIbHBIX IPOEKTOB;

¢dbopMupoBaTh HAay4yHBIH THUI MBILIUIEHHUS, BJIAJAETh HAYYHOH TEPMUHOJOTHEW, KIHOUYEBBIMU
MOHATUSAMHU U METOJIaMU;

CTaBUTh M (opMyaHpoBaTh COOCTBEHHBIE 33Ja4l B 0Opa30BaTENBbHONW MAEATENBHOCTH H
KU3HEHHBIX CUTYyalUsIX;



BBISIBIISITH IPUYMHHO-CIICJICTBCHHBIE CBSI3U M aKTyaTU3UPOBATh 33a7a4y, BBIIBUTATh THIIOTE3Y €€
peleHus, HaXOAUTh apryMEHTHI JUIS JOKa3aTelIbCTBA CBOMX YTBEP)KJICHH, 33aaBaTh MapaMeTphl U
KPUTEPUHU PEILCHUS;

aHAJIM3WPOBATH TIOJYYCHHBIC B XOJI€ PEUICHUS 3a7aud Pe3yiIbTaThl, KPUTHUECKU OIECHUBAThH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIeJICHANpPABICHHBI TIOMCK TIepeHOca CpPEeACTB M CHocoOOB JIEHCTBHS B
podeCcCHOHABHYIO CPEY;

YMETh ePEHOCUTh 3HAHUS B IIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHWSI U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPETaraTh OPUTHHAIBHBIE TIOIXOIbI ¥ PEIICHHSI, CTAaBUTH MPOOJIEMBI U
3aJa4uM, JIOTYCKAIOIINE alTbTepHATHBHBIEC PEIICHHSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHbIX UCTOYHUKAX MH(pOpPMAaLUU (TEKCTe yueOHOro mocoous, HayqyHo-
MIOTIYJISIPHOM JINTEpaType, OMOIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEpHETE), aHATN3UPOBATh MHPOPMAIHIO PA3TMYHBIX BHJIOB U (JOPM MPEICTABICHHUS, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

dbopMynmHpoBaTh 3ampoChl W TPHUMEHSATh pa3IMYHbIE METOJABl TPU TIOMCKE H O0TOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  HCIIOJIB30BAHHUS  HH(POPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJITYPY aKTHBHOTO HCITOJTb30BAHUS PA3IMIHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TPEACTABICHUS  OHOJIOTHUYECKOM
nHpopMaiuu (cxembl, TpaduKy, TuarpaMMbl, TaOTUIBI, PUCYHKH U APYTOE€);

HCIOJIb30BAaTh HAy4YHBIM $3bIK B KauyecTBE CpeICTBAa Mpu paboTe ¢ OHOJOrHYecKon
uHpopMaluen: TPUMEHATh XUMHUYECKHe, (U3UYECKUEe W MaTeMaTU4YeCKHe 3HAKH U CHMBOJIBL,
dbopmynel, abOpeBUAaTypy, HOMEHKJIATypy, HCIOJb30BaTh H  MNPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMU PACIO3HABAHMSI U 3aIUTHI UH(MOpMAaLKK, HHHOPMAITMOHHON 0€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BCeX cepax *KU3HU, aKTUBHO Y4acTBOBATh B JTHAJIOTE WU
JMCKYCCUU TIO CYIIECTBY 00CYX/JaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYKICHUS
OTHOCHUTENIbHO BBITIOJNHEHHS TMpeagaraéMoil 3ajayd, YYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTH
MO3UIUHI APYTHX YYACTHUKOB AUAJIOTa WM AUCKYCCHUU);

pacrno3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COLIMATBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTyallMi, YMETb CMSTr4aTh KOH(IUKTBI U BECTU
MIEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHHS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX
TMOJe, TMPOSIBIATh YBAXKHUTENBHOE OTHOIIEHHE K COOECeHHKY U B KOPPEeKTHOH ¢dopme
(bopMynUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW WM WHAMUBUAYAJTbHON pabOTh mTpH
pelieHny OMOIOTHYECKOM TPOoOIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MPUMEHEHUS TPYIIIOBHIX (HopM
B3aUMO/ICHCTBUS MPU PELICHUN yueOHOU 3a/1auH;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUI C yd4€TOM OOIMHMX HHTEPECOB H
BO3MOYHOCTEH Ka)/I0TO YjeHa KOJUICKTHBA,;



IIPUHUMATD LI€JIM COBMECTHOM AESTEIbHOCTH, OPraHU30BBIBATh U KOOPIAMHUPOBAThH JEHCTBUS 1O
€€ JNOCTH)KECHMIO: COCTaBIATh IUIAH JIEWCTBUM, PacCHpeAciaTh POJU ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OILICHUBATh KAa4eCTBO CBOETO BKJIAJa M KAKJOr0 yYaCTHMKA KOMAaHJIbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpeaiaraTb HOBBIE IIPOEKThI, OLIEHMBAThb WJEM C IMO3ULMU HOBM3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETHYECKOE MOBEIACHHUE B PA3JIMYHBIX CUTYalMsIX, HPOSIBIISTH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIHATUBHBIM.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM IeHCTBUSIMH:

1) camoopranu3anusi:

HCI0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW I€JIeBbI€ U CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUAX M TIOCTYNKAaX IO OTHOLICHWIO K JKUBOM MPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIbHO OCYILECTBIIAThH MO3HABATEIBHYIO JIESTEIbHOCTh, BBISBIISTH MPOOJIEMBI, CTABUThH
1 (GopMynupoBaTh COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHOMN AESITEIbHOCTH U )KU3HEHHBIX CUTYaAIUX;

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH PEHIeHHs] MPOoOJeMbl C Y4ETOM HMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MIPEOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO IMHPOKOW 3PYIUIUM B Pa3HBIX 00JIACTAX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTyallMsiM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISM;

BIIQJIETh HABbIKAMHU TO3HABATEIbHOU peQieKCHH KaK OCO3HAHMS COBEpILIAeMbIX IEHCTBUM U
MBICIIUTEIbHBIX MPOILIECCOB, UX PE3YIbTATOB M OCHOBAHMM, MCHOJIB30BaTh NpUEMBI pediexcuu ams
OIICHKHU CUTYallluU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yJIbTaTOB JAESITeNbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHble pe3ynbTaThl OocBoeHHs mporpamMmel COO mo Ouojoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduyeckue g ydeOHoro mnpeamera «buomnorus» HayuyHble 3HAHUS, YMEHUS U
crocoObl JeWCTBUI MO OCBOCHMIO, MHTEPIPETALMU U MPEoOpa30BaHHUIO 3HAHUHM, BHJIBI JESTEIHLHOCTH
M0 TIOJYYEHHUI0 HOBOTO 3HAHMS U MPUMEHEHUIO 3HaHUH B pa3IMyHBIX YUeOHBIX CHUTYaLlUsX, a TAKKe B
peanbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX ¢ OMoJyiorueil. B mporpamme npenmMeTHble pe3ylbTaThl
MPEJCTaBIICHBI 0 T0/1aM 00y4eHUsl.



[IpenMeTHBIE pe3ynbTaThl OCBOCHUS ydueOHOro mpemmera «buonorus» ¢ 10 Knacce NOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUH O MeECT€ M pOJU OHOJOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
onosornu, (PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATH COJIEpKAHWE OHMOJOTHYECKHX TEPMHHOB W TIOHSATHHA: JKU3HB, KIIETKA,
opranusM, Meraboju3M (0OMEH BEUIECTB M IPEBpAIIEHHE SHEPruH), roMeocrtas (camoperyssuus),
YpOBHEBAasl OpraHu3alis *KUBBIX CUCTEM, CAaMOBOCIIPOU3BEACHUE (PENPOIYKIIHs), HACIEICTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jararb OMOJOrMYECKHEe Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LIEHTpaJIbHAs JIoTMa MOJIEKYJIsipHON Ouonorun), 3akousl (I'. Menaens, T. Moprana, H. 1. Basunosa)
n yyeHus (0 LIEHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyabTypHbIX pacteHuil H. W. Basunosa),
OTIPENIENATh TPAHHIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIaIeTh METOJIaMU Hay4YHOTO MO3HAaHUS B OMOJIOTHH: HAOIIOAEHNE U ONMCAHHUE KUBBIX
CHUCTEM, MpOIECCOB U SIBICHUMN, OpraHu3alus ¥ MpOBEIeHHE OMOJIOIMUECKOr0 SKCIEPUMEHTa,
BBIJIBH)KEHHE THUIOTE3bI, BBISBICHHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMBbIMH BEIMUYMHAMU, OObSICHEHHE
MOJIyYE€HHBIX PE3yJbTAaTOB, UCIOIb30BAaHHBIX HAYYHBIX IMOHATUMN, TEOPHUM M 3aKOHOB, YMEHHUE AENaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTraHM3MOB, OCOOEHHOCTH MpPOLECCOB: OOMEHAa BEIIECTB U
IIPEBpAILEHUs] SHEPrHMU B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, ONJIOJOTBOPEHMS, Pa3MHOXKEHHS, WHAWBUIYAJIbHOTO Ppa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHUE MPHUMEHATh IOJIydEHHbIE 3HAHMS I OOBACHEHMsS OHOJIOTMYECKUX IPOLIECCOB U
ABJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM XM3HM C IENIbI0 0OecredeHus
0€30IIaCHOCTH CBOETO 3JJ0POBbS U 3/I0pOBbsI OKPY)KAIOLIMX JIFOAEH, COOMIOICHUsI HOPM I'PaMOTHOTO
IIOBEJICHUsI B OKpYXXarolled NpUpoAHON cpeae, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS
TOCTHXKEHUHM COBpEMEHHOM OMOI0rvy U OMOTEXHOJIOT U Ul PallMOHAIBHOTO IPUPOJIOTI0JIb30BaHMS;

yYMEHHUE pelllaTh JIEMEHTApHbIE TeHETUYECKUE 3ajaud HA MOHO- U JUTHOPUIHOE CKpEIMBaHUE,
CLIETIJICHHOE HACJIEJOBAHUE, COCTABJIATh CXEMbl MOHOTMOPHJIHOIO CKPELIUMBAHMS Ul MpeCcKa3aHMs
HacJleZI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUUECKUE pabOThl, COOIIOIATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KpUTHYECKH OLEHMBAThb U HHTEPIPETUPOBaTh HHGOPMALUIO OHOJIOTHYECKOTO
CoJIepKaHUs, BKIIOYAOLIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHHUKOB (CpeAcTBa MAacCOBOM
uHGOpMalY, HAayYHO-TIONYJISIPHbIE MaTepUalbl), STHYECKUE aCIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B
Onosioruu, MeUIKMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M YCTHBIE co00MIeH s, 0000111as OMOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHble pe3ynabTaTbl OCBOCHMs yueOHoro mnpeamera «buosnorus» 6 11 knacce AOMKHBI
OTpakaTh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MecCTe M pOJM OHMOJOTUM B CHCTEME HAYYHOTO 3HAHMS
€CTeCTBEHHbIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHOM KapTHHBI MHpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX M 3apyOeKHbIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIMOHAIBHOW T'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKaHWE OHMOJIOTMYECKUX TEPMHHOB W TOHATHI: BUJ, NOIYJIALMA,
reHO(OHI, HBOJIOMS, ABWXKYIIME CHIIBI ((PaKTOPbI) SBOJIOLHH, MPUCIOCOOIEHHOCTh OPraHHU3MOB,



BHJI000pa30BaHKE, YKOJOTHYECKHE (AKTOPBI, SKOCHCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEAYICHTHI,
[[ENY MUTAHUS, YKOJIOTHUYECKasi TUpaMHuia, OMOTeoIeH03, buocdepa;

YMEHHE U3JIarath OMOJIOTHYECKUE TeoprH (3BotonMonHas teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHs IBOJIIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoapiieBoro cxoacrea K. M. bapa, uepenoBanus
TJIABHBIX HampaBieHud u myred spomonmu A. H. CesepmoBa, ydenus o Ouocdepe B. U.
BepHaZ{CKOI‘O), OIpCaACIATh I'paHUIbl UX TPUMCHUMOCTH K JKUBBIM CUCTEMAM,

YMCHHUC BJIAACTh MCTOAAMU HAYYHOT'O IMO3HAHHA B 6I/IOJIOFI/II/I: Ha6JIIOIICHI/IC 1 OIMMCAHUC KUBBIX
CHUCTCM, IIPOLECCCOB U HBJ’IGHI/II;'I, opraHusanuvsa W MIPOBCACHUC OHMOJIOrMYECKOTO OKCIICPUMCHTA,
BBIIBUKCHHUC T'UIIOTE3bI, BLIABJIICHUC 3aBUCUMOCTH MCKAY HCCIICAYCMBIMU BCINMYHMHAMU, O6’I)$[CH€HI/IC
IMMOJYYCHHBIX PE3YJIbTATOB, UCIOJb30BAHHBIX HAaYyYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ H 3aKOHOB, YMCHHC JCJIaTh
BBIBO/JIbI HA OCHOBAHUH TTOJTYYCHHBIX PE3YJIbTATOB;

YMCHHUEC BBIACIIATL CYHICCTBCHHBIC TIPHU3HAKKU CTPOCHUA OHMOJIOTUYECKUX OOBLEKTOB: BUIOB,
MOMYJISIIIAK, MPOJIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIIEHO30B M YKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJICICTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHJI00Opa30BaHMSA,
MPUCTIOCOOJIEHHOCTH OPraHWU3MOB, JCUCTBUSI JKOJIOTMUECKHX (DaKTOPOB HAa OpPraHU3MBI, IEepeHOca
BCIICCTB M IIOTOKA JHCPIrUM B IJKOCHUCTEMAX, AHTPOIOT'CHHBIX H3MEHEHUH B DJKOCHCTEMAX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX IIUKIOB B Onocdepe;

YMCHUEC MPUMCHATH IIOJTYUYCHHBIC 3HaHUA JId 00BsICHEHU OHMOJIOTMYECKUX IMPpOUECCOB U
ﬂBHeHI/II\/II, IJI1 TIPUHATHA TPAKTHYCCKHUX peH_IeHI/Iﬁ B HOBCGHH@BHOﬁ JKN3HU C LCIIBIO obOecrieueHus
0€30MMaCHOCTH CBOETO 3JI0OPOBBS M 3JI0POBbSI OKPYKAIOIIMX JIFOJICH, COOIOJICHUS HOPM T'PaMOTHOTO
MOBEJICHNUST B OKPYXKAIOMIEW TMPUPOJHON Cpelae, MOHMMaHUE HEOOXOJUMOCTH HWCTOIb30BaHMS
JOCTIKEHUH COBPEMEHHOHN OMOJIOTHH ISl PallHOHAIEHOTO MTPUPOIOTIOIB30BAHHS;

YMEHHUE peliaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABIISATh CXEMBI ITEPEHOCA BEIIECTB
Y SHEPTHH B dKOCHCTeMax (I[eMy MUTaHus);

YMEHHUE BBITIOJHATh JAa00OpAaTOPHBIE U MPaKTUUECKHE pabOThI, COOJIFOIATh TPpaBUIa TIpU padboTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATh HWHEPOPMALUIO OHUOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAOIIYIO IICEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBa MacCOBOM
uHpOpMAIIMY, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), pPacCMAaTPHBATh TJIOOAIBHBIC HKOJIOTUYCCKUE
po0OJIEeMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIEHUSs, 000011asi OMOJIOTHYECKYTO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BaTh MOHATHWHBIN amnmapar OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

KoaunuyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Iloxn pen.

[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Metouueckoe mocodue Kk yaeOHUKyY

A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [1aceununka
«bnomornsa. Oomas onomorus. 10—11 xiaccel.

bazoBblil ypoBEHb

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://educont.ru/?utm_source=eljur

http://edu.skysmart.ru/

http://resh.edu.ru/

http://uchi.ru/

http://www/yaklass.ru/



