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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTIPE/ICJICHHUS TIOJIXOJA0B K (hOPMHUPOBAHHUIO COJIEpKAHUS YICOHOTO MpeameTa
«buonorus» cocraBunu: KoHuentyaimbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEeJICH, COACp)KaHWsA, pe3yJbTaTOB OOy4YeHUs |
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBITYCKHHUKOB, MTOJIOKEHHS 00 OOIIMX HENISIX U
MPUHIMIIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit @Denepainuu, a TakKe IOJIOXKEHUS O
cnernupuke OMONIOTHH, €€ 3HAYCHUU B IO3HAHUH KUBOW MPUPOBI U 00€CTIeUeHUN
CYIIIECTBOBAaHMS ueloBeueckoro oomiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpPEACTaBICHUE O MENAX, 00 oOmiei
CTparerud OOydYeHMs, BOCHUTAHUS M Pa3BUTHUS OOYy4YaIOIMIUXCS CPEJICTBAMU
yyeOHOoro mnpenmetra «buomorus», omnpenenseT o00s3aTeNbHOE MPEAMETHOE
COJICp’)KaHHE, €ro CTPYKTYpy, paclpefeieHde Mo pa3deinaM ¢ Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUYCHUSI YUEOHOr0 Marepuayia ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3E€H, JIOTUKH O0O0pa30BaTEIHHOIO
poliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarOIMnXCs.

B nmporpaMmme 10 OWONOTMM TakXKe€ YUYMTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JINYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJibTaTam
o0yueHuss B (OpPMHpPOBAHMH OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATEIHLHOM
NEeATeIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYaIOMUXCS 110 OCBOCHHIO COJICP)KaHHS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHHM OWOJIOrMM, Oyarojaps 4eMmy B He
MPOCMATPUBACTCS HANpPaBJIEHHOCTb HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHEeM €CTECTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIICHUEM K OKpYXKarolled MNPHUPOJHON cpene.
[TosToMy Hapsiny ¢ u3ydeHueM OOIIeOHOIOTUUECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJYYEHHBIX 3HAaHWU B MOBCEIHEBHOM >KU3HU ISl PEILICHUS MPUKIAJAHBIX 3a/]a4, B
TOM 4YHUCIIe: TPOPUIAKTUKUA HACIEIACTBEHHBIX 3a00JICBAaHUM 4YEJIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
I[EJIECO00PA3HOTO TOBENCHUS B OKPYXKAIOIIEH MPUPOTHOW cpeae, aHalin3a
BIIUSIHUSL XO3AMCTBEHHOW [EATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
ydeOHoro npeaMera «bruonorus» mpoauKTOBaHO HEOOXOIUMOCTBhIO 00eCIeUeHHS



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IpeAnojaraer QopMupoBaHue y OOydarommxcs
CIIOCOOHOCTH aJaNTHPOBATBHCI K HW3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE CpenHEro oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (GOpMHUpPOBAHUE Yy OOyYarOUIUXCS MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOW OPTaHU3AalMM WU HBOJIOLMUH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuUponbl, (HOPMHUPOBAHUS
(YHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U 0Oe3zomacHoro oOpasa
KU3HH, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a7ad  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX H  HWH(MPOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMYECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 JAPYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpaduu. HazpanHble MOJIOKEHUS O MpeAHA3HAYCHUU y4eOHOTO MpeaMera
«buosnorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEpKaHMsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPHIM OOyYaroluecs: TOJDKHBI OCBOMTH 3HAHMUS U yMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACIAIONINE aJeKBaTHOE IOBEJICHUE
YyeJjoBeKa B OKpY’Karolel MPUPOAHOUN cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIY)KaT OCHOBOM /i (hOPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJCpKaHUS Yy4yeOHOro Marepuansa B MPOTpaMMe IO
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPHUOPUTETHOIO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
Hay4yHOro mno3HaHus», «Kierka kak Ouosjormyeckas cuctemay, «OpraHusM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MIPUCYIITHE UM 3aKOHOMEPHOCTH.

[enp uzyuenus yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
WCIOJIb30BaTh ATH 3HAHHS [Js TPAMOTHBIX JCHCTBHI B OTHOILIECHHUH OOBEKTOB
KUBOU TIPUPOJIBI M PEIICHUS PA3TMYHbIX KU3HECHHBIX TIPOOJIEM.

JocTikenue nenu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ecreunBaeTcs peleHueM CIeAYIOIUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUA O OMOJOTUYECKHX TEOpHsX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
Uit (pOPMHUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHUHE MHpA, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMU, BBIJAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYYAIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHadu3a JaHHBIX O MyTSAX pa3BUTUA B
OMOJIOTHH HAy4YHBIX B3TJISAOB, WACH W TOIXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpTaHU3aIUY;

CTAaHOBJICHHE Yy oOOydJarouuxcsi oOmeld KynbTypbl, (QYHKIIMOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHHS OKPY>KAOLIETO
MHpa JKHBOW MPUPOIbI HAa OCHOBAHWW 3HAHWK M ONBITA, IMOJYYCHHBIX TIPH
M3y4YeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYaronmIuxcsi yMEHUW WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWK B TMPAKTHYECKOM EATETHHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHUS K HEU, COOTIOICHUS] ITUYECKHUX
HOPM IIPU MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTH OWOJOTHYECKUX 3HAHUU I TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpeie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME W COOJIOJEHHE MeEp MPOQPIIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJseTCS 00s3aTeNbHBIM Y4EOHBIM NPEIMETOM, BXOIAIIMM B
COCTaB NMpeaMeTHON obnacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B HeaeIo).

[Iporpamma peanusyercs Ha 6a3e oOpazoBaTeiabHOro eHTpa «Touka Pocta»



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruum B (OpMHPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KiIacCupUKalMs, MOJAETUPOBaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3iMUHBIX METOIOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHH OpraHU3ainui OMOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: mojaenb MoJekyisl JJHK.

Tema 3. XumMHUYecKHii COCTaAB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKHUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl O€IKOBOM MOJIEKYJbl (TIepBUYHAS, BTOpPHYHAS, TPETHUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buonornueckue
byHKIIUU OCIKOB.



depmenTtsl — Oumosormueckue Karammszatopel. CtpoeHue (depmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas crnenubuyHocTh. KodepmeHntsl. BurtamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuiel - (caxaposa, JaKTO3a) U ToJMcaxapulibl  (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, dochomunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkmum aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpuMep B3auMOJICUCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka kak menoctHass »xuBasg cucrema. OOmmMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JIHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tumnbel KJIETOK: JyKapuOTHYEeCKass U TmpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoThuueckor kieTku. Kierounas crtenka Oakrepuit. CTpoeHue
AYKApUOTHYECKON KJIeTKU. (OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU U
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [nazmarnueckas meMOpana, e€ cBolicTBa U pyHKkuuu. [{uTomnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapart [ombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHAPWUH, TUIACTUBL.
[Ipoucxoxaenre MUTOXOHIApUNA u Mwactun. Buaesl mmactun. HememOpanHbIC
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKiiroueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijpa: sigepHas 000J04Ka,
KapHoIuia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XHUMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHne XuMUYECKUX JIEMEHTOB B KUBOW MIPUPOJIEY.

Tabnuiel U cxembl: «llepuoandeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYIIbI BOMIBIY, «brocuuTes Oenkay, « CTpoeHHe MOJIEKYJIbI O€lKay,
«Ctpoenne pepmentay, «Hyxinennossie kucnotsl. JJHK», «Ctpoenne Monekybl



AT®», «CtpoeHre 3yKapUOTUYECKON KIETKH», «CTpOEHUE KUBOTHOU KIIETKHY,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOEHUE NPOKAPUOTHUUYECKOM KIIETKW»,
«CtpoeHue siapa KIETKN», «YTIeBOAb», «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOEHHS KIETOK pacTeHU,
KUBOTHBIX U OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMKCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BellecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI €IWHOTO Mpollecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M 3HEPIMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHbiil. Ponbs dhepmenToB
B OOMEHE BEILIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdhekTuBHOCTh GOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl KUZHU
Ha 3emiie. BiusHue yciioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeIIecTB, BbIAEICHHE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTUYecCKOro oOMeEHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WA KJIETOYHOE
JbIXaHUE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMaLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeiTus Bupycos (1. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W SKM3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3Hu pacteHuil, KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonedunura yenosexka (BMIY) — BozOynurens CIIN/a.



OOparHast ~ TpaHCKpuWIIIUsS, peBepraza W uHTerpaza. lIpodunaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue u pyHKIIMOHUpPOBAHUE reHay, «CruHTe3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xkusHeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunTtes 6enkay, «CTpoeHue KIeTK», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHnslii 1UKI, WM KU3HEHHBIW IUKI KiIeTKU. MHTepdaza u mutos.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Hab0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[uTonornueckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
Pa3HBIX CTAAUSIX MUTO3a. bHOJIOrMYeCKni CMBIC MUTO3A.

[Iporpammupyemasi THOENb KIETKUA — allONTO3.

DopMbI pa3MHOXKEHHSI OpPraHU3MOB: O€cIonoe U mojioBoe. Buasl Oecnonoro
Pa3sMHOXEHUA: JCJIEHUE HAABOE, II0OYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Iporecchl, nmpoucxoadiue Ha CTaausX Meno3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuin cmbica u
3HAYCHHE MENO03a.

['amerorenes — mpoiecc 0Opa3oBaHUS IOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CHepMaTto3ounoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue  (OHTOreHE3). OJMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJeHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3zBuTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmunpr u cxembl: «DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY, «J[BoHHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE IIOJOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIECKONUTAIOINUX U
yenoBekay, «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JIyKa», MarHuTHas MOJIeNib-alIuIiuKanus «JleneHrue KIeTKW», MOJeNb
JIHK, monenb MeTada3zHOM XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopuass pabota Ne 3. «HaOmromeHwe MmTO3a B KIIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpOEHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacjiencTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LUTOTEHETUYECKUI, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYecKas CMUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHWEe. 3aKOH €IMHOOOpa3us THOPHUAOB IEPBOTO
nokojieHus. [IpaBuno poMuHUpOBaHUA. 3aKOH pACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpugaHoe  CKpenuMBaHue. 3aKOH  HE3aBHUCUMOIO  HAcJeIOBaHUSs
npu3HakoB.  [lUTOreHeTHMYEeCKUEe  OCHOBBI  JTUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upymoliee cKkpenpanue. Mcrnonp30BaHne aHaIM3UPYIOLIETO CKPEIUBAHUS
TUTSI OTIPE/ICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacienoBaHwe Tmpu3HakoB. PaGora T. Moprana 1o
CLETUICHHOMY HACJIEJIOBaHMIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['enetuka nosia. XpoMOCOMHOE OMpeAeseHue mona. AyTOCOMbl U MOJOBbIE
XpoMOcoMbl. ['omMorameTrHele W TreTeporaMeTHble OpraHusmbl. HacienoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbl ©3BMEHYMBOCTU: HEHACJIEICTBEHHAS U HACIICCTBCHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  WM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapHAIIOHHAS KPUBas.
Hopma peakuum npusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOU(DUKAITMOHHOW W3MEHYUBOCTH.

HacnencrBeHHasi, Wiy TE€HOTUNMYECKas, HU3MEHYMBOCTh. KomOMHaTHMBHas
U3MEHYMBOCTh. Melo3 W TO0JIOBOM TIpPOIleCC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimoHHas n3MeHInBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa ¥ NMpUYuHbI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSI0B B HACHEACTBEHHOM n3MeHunBocty H. . BaBuosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHCATOTHUCCKUM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEHEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[1[[P-ananu3a. HacnencrBenHole 3a00JeBaHUS YETOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEIpacloioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTauu. CTBOJIOBbIE KIETKHU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUYECKUX
Oone3Heil. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuupt u  cxembl:  «MoHOTMOpUIHOE  CKpEUIMBaHUE U €ro
[IUTOTEHETUYECKAasi OCHOBa», «3aKOH paCHICIUIEHUS MU €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI raMeT», « IuruOpuaHoe CKpeIMBaHue,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpenIuBaHus»,  «Meihosy,
«B3anmMoAeNCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl PpPACTECHUH,
’KUBOTHBIX MU YeJIOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJeIOBaHUS,
CLUEIUIEHHOTO C Tosiom», «KapuoTumbel 4enoBE€Ka W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eneTrka rpymni KpoBu», « MyTarlmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: Mojeu-anmikanuu  «MOHOTHOpUIHOE CKpelIMBaHUe,
«Hemnonnoe nomuHupoBanue», «JurubpumHoe ckpemmBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHON.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(UIIbI Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabota Ne 6. «3ydyenne MoauduKamOHHONW U3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MpoUecC. 3apOKICHHUE CEIEKUUH W JIOMECTHKALIMS.
VYyenue H. WM. BaBuioBa 0 MEeHTpaXx TMPOUCXOXKIEHUS W  MHOrooOpasus
KYyJIbTYpHBIX pacTeHui. LIEHTpbl MPOUCXOXKAEHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
II0OPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIU. MacCoBbIN U UHIMBUIYATbHBIH OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
['eteposuc, wnn rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubOpuamsanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHoNOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoOB.

Tabnuipel 1 cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOTO00Opaszus
KYJbTYPHBIX pacTeHui», «llopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuau3anus», «Padboter akagemuka M. ®@. BanoBay,
«Tomumnonnus», «OO0bEKTHl OWOTeXHONOTUM», «KJeTOouHBIE KYJIbTYphl U
KJIIOHUpOBaHUE», « KOHCTpynpoBaHHEe U MEPEHOC FEHOB, XPOMOCOMY.

O6opyaoBaHue: MyJISKU TUI00B U KOPHETIO0B TUKHUX (JOPM U KYJIbTYpPHBIX
COpPTOB pactenuil, repoapuil «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIMU PACTEHUUA U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpHUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Onosioruu. BiusiHUE 3BOJIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa sBomonuu. llaseoHTosIorMueckue: MocCIen0BaTENbHOCTD
MOSIBJIEHUS BHUJOB B TAJCOHTOJIOTMYECKON JIETONMUCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iMyusi 3MOpPHUOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PYIUMEHTApHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MYyTEed y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. [apBuna. IlpeanochUlku BO3HUKHOBEHHS
napBuHU3Ma. JIBWKYIIME CHUIIBI ABOMIONMK BUAOB 10 [lapBuny (M30BITOYHOE
Pa3MHOXEHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONpENEIEHHAs W3MEHYHMBOCTD,
0opb0a 3a CyIlIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u €€ 0CHOBHbBIE MOJIOKEHUSI.

MukposBosonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLINH.

JBrkymue cuiibl ((pakTopbl) PBOJIONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNsIlIMOHHBIE BOJIHBI U JApend
reHoB. M3ouus 1 MUrpanusi.

EctecTBeHHbIl 0TOOp — HampaBisitoumii  ¢akrop s3Bosonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojiouuu. I[Ipumepsl
PUCIIOCOOJICHHUH Y OpraHu3MOB. ApoMopdh03bl U UNOAJATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHblE  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOTHUECKOe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (prieTUYecKasi, JAUBEPTEeHTHAas,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IpoucxoxieHne OT HECHEeUHAIM3UPOBAHHBIX MpeAkoB. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS paanalys.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuibl u cxembl: «Pa3BuTHe opraHnueckoro Mupa Ha 3emiie», «3apoIbIu
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbel  OOpeOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO00Opasre COpTOB pacTeHUII»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApomMopdossy, «Mmunoamantamuuy, «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boimonuny», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapeunay, «boprba 3a cymectBoBaHue», «lIpucmoco6IeHHOCTs OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OO6opynoBaHue: KOJIJICKIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKius «lIpumepbl 3allUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HANpPABIICHUS SBOJIIOIUN», 00BbEMHAST MOJEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koiekuus «Dopmbel COXpaHHOCTU
HWCKOIAEMBIX KUBOTHBIX W pacTeHui», wmojaenb anmiukanua «llepekpéct
XpOMOCOM», BJaXHbIe mpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GOpMbl KPBUIBEB U
OKpacKu Teja).

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHe BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Onucanue MPUCIIOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE MpEACTABICHUS O 3apOXKIACHUM >KU3HU. HayuHble rUnoressl
BO3HUKHOBEHHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMUA. XUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW 3BOMOINH. HauanbHbIE 3Tanbl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKM M HUX 3BOIIOLMSL.
DopMHUpPOBaHNE OCHOBHBIX TPYIIN KUBBIX OPTAHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. llaneo3olickas 2pa u €€ nepuOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me30301cKas 3pa U €€ NepUOabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUU u
XKUBOTHBIX. [l0siBNIEHNE, pACUBET U BEBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNloBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cwibl  (dakTophl)  aHTPOINOTEHE3a. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU 3BOJIIOLMH YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenmoBek npAMOXOmSAIMM, YenoBeK HeaHIepTalbCKui, YeoBek
pasymHbIii. Haxoaku HCKOIMaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenmoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW IHAS
(a3maTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUSA. EJNMHCTBO 4elOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumniep, I'. FOpu, Y.
JlapBuH.

Tabmuip! u cxembl: «Bo3auknoBenre CoIHEYHOM CUCTEMBI», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHass kieTtka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPTraHHUYECKOrO MHUpay,
«CpaBHEHHE aAHATOMHUYECKHX YEpPT CTPOEHHUS 4YEJIOBEKAa M YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4YEJIOBEKa», «JlpeBHenmme moan», «/IpeBrHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  Mysku — «IIpoucxoxkaeHue — 4demoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WU
M300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrHMYecKas Tabiuma, KoJUeKus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue (axropel. Kiaccudukanus sKonorudeckux (HakTopos:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEPATypa, BIAXHOCTh. POTONEPUOINU3M.
[IpucnocoOneHusi OpraHu3MOB K  JCHCTBUIO  aOMOTMYECKUX  (DAKTOPOB.
buonornyeckue puTMsl.

buotnueckue  ¢akropsl.  Buasl = OMOTHYECKHX B3aUMOJICHCTBU:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIN3M,
HEeWTpanu3M. 3HaueHHEe OHOTHYECKHUX B3aUMOJECUCTBUN JUIsl CYILIECTBOBAHMS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
HNOMYJISUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. JIlnHaMuka YuCcI€HHOCTH MOMYJISIUUU U €€ PEryJIsALUs.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
opranuzmoBy», «®Portonepuoansm», «llonmymanum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU NOMYJIAIMU UHDY30pUn-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PAaCTEHUH W3
Pa3HBIX MECT OOMTaHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast pabota Ne 2. «[loacdér miIoTHOCTH MOMYJIAINI pa3HBIX BUIOB
paCTEHUI.

Tema 4. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHanTtel. CBS3U B
ouorneHo3e.

Dkoyoruueckne cuctembl (d9kocucteMbl). [loHarme 00 »sKkocucteme u
ouoreoneHo3e. OyHKIIMOHAIBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHU DSKOCHUCTEMBI. [luieBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUA. IKOJOTUYECKUE
OUpaMubl: TPOIYKUIHUU, YHUCICHHOCTH, Ounomaccel. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnajackoro o Ouocdepe. ['paHulibl, coctaB U CTpyKTypa
ouocdepnl. Kuboe BemectBO U ero (GyHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJI00aNbHOM JKOCUCTEMBI. Jl[MHaMUYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
azota). 30HATBbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onochepe 3eMiu. AHTPOIIOIEeHHbIE U3MEHEHHS B Ouocdepe.
['o6aibHbIE 2KOJIOTHYECKUE POOIJIEMBI.

CocyiecTBoBaHue IPUPOABI " YEJIOBEYECTBA. CoxpaHneHue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBleHUs] TPUPOJHBIMU pecypcaMu M HX HCHOJIb30BaHue. JloCTHKeHUs
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoaubie cooOmiectBay, «llemu nuTanusy, «IKOoJOTHYECKass MUPAMHIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HA NpUPOAY», «BakHeWlme UCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX BO», «[louBa — BaxkHeHIIash cOCTaBISAIOIIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paaMoOaKTUBHOIO 3arpsisHeHusi Ouocdeprb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH OuochepsD,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT azora B Ipupoae».

O6opynoBanue: MoJeab-aniiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapud M KOJUIEKIUMU pACTeHUU U
KUBOTHBIX, IPUHAJJICKAIINE K Pa3HBIM 3KOJOTMUYECKUM rpynmnaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, U300paXeHHUs OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLI 11O
BMOJIOTMN HA  BA30OBOM  VPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloUIMMHCA HOpOrpaMM  CpPEeJHEero ooOumero oOpa3oBaHMA:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHHMS MpeamMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIINE: OCO3HAHUE OOYYArONIMMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOIpENEeICHUI0, HAJIWMYUE€ MOTHBAlMM K  OOyYeHHMIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHMHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, NPUCYLIIMMH CHCTEME
OMOJIOTHYECKOTO0  00pa30oBaHMs, HaJIUYHE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHUS IpeaMeTra «bHOoJIOrus» JOCTUraroTCs B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMAMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIle€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJITYPHOMY HACIEIUIO U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoe U
OKPYXaroUIen cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS y4eOHOro mnpeaMera «buojorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMON I[@HHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  yOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AMU OCHOBHBIX HAIPABJICHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMpPaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA TMPHU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB TMpPU OOCYXXIECHUM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM AEATEINBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHUICKOMN rpa)XXJaHCKON UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponuuou, ropmoctm 3a cBOM KpaM, cBOW PoanHy, CBOW S3BIK W KYJBTYpY,
IIPOLIOE U HACTOSALIEE MHOMOHAIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIIECIUIO U MAaMATHUKAM IIPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTMH, TMOHUMAHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHMUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TNPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 00IIECTBEHHBIX OTHOIICHHUIA;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BocnUTAHHA, (POPMUPOBAHHS KYJIbTYPbI 310POBbsl U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M Oe3omacHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryispHas (Qusndyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH NPAaBWJI HHAUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTyallUsIX, YITPOXKAIOLIIUX 30POBBIO U )KU3HHU JIOEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYEK (YIMOTpeOsIeHUs
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIBHO

BBINOJIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodhecCHOHATbHON e TeIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U €amMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: MNPUOOPETEHHE OIBITA
IUTAHUPOBAHMSI TOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUI IS
OKPYXKaroUen Cpebl;

OCO3HaHHME TJI00aJBLHOr0 XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HaHWA U YMEHHUS TpU pEIICHUH MpoOJeM, CBSI3aHHBIX C PalUOHAIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIOIEHWE  TPaBWJI  MOBEACHHUA B MPUPOJE,
HalpaBJCHHBIX HA COXpPAaHEHUE PABHOBECUS B HSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCIIIMX BPEd  OKPYXKAKOILIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONpUSATHBIE SKOJIOTMYECKUE
NOCJIECTBUS NPEANPUHUMAEMBIX ACMCTBUI U NIPEIOTBPAILATh HX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSl MMH B ITO3HABATEIIBHONW, KOMMYHMKAaTUBHOW M COLMATBHOU
MIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKOW JESITEIBHOCTU 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKU M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOIO HA JHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM W UWTATEIbCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIFOAMU U TIO3HAHUS MUPA;

NOHMMaHUE clneun@uK OHOJOrMM KakK HayKH, OCO3HaHUs €€ poJikd B
(OopMUPOBAHMN PALMOHAJIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOlIecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuU MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUYMMOCTH OHMOJIOTHM U COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHSI MEIWLIMHBI, CO3/IJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTb PEeCypCHble  MNpoOJEeMbl  Pa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTe BhIXOAA U3 TIIOOATBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHus  Mmepexoja K  yYCTOMYMBOMY  DPa3BUTHIO,  pallMOHAIbHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpCOB M (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJIOTMYECKHX 3HAaHUW B LEIAX
HOBBIIIEHUST OO0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHATHHOW TPAMOTHOCTH O0ydYaromuxcs, GopMupyemon
IpU U3Y4EHUH OUOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh TIOJydaeMble 3HAHUSA i1 aHaiu3a u
OOBACHEHHUSI SBJIICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHHMs] HAa OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LEJIbIO TOJYYE€HHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME ILIEHHOCTU HAy4YHOHM JEATEIBHOCTH, N'OTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO M HCCIIEN0BATENBCKYIO AESITENBHOCTh MHAMBUYAIBHO U B IPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caMO00Opa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(GUKY METOAOB ITO3HAHWS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, Mpolecc,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleloBaHMe,  HAONIOJEHHE, W3MEpEHHEe, OKCIEPUMEHT U  JIPYTHUX),
YHUBEpCAJIbHbIE y4eOHBbIE JEHUCTBHUS (MO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHUMH OOydYaroluXcsl, CIOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaIbHble ydeOHblE JEHCTBHS B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIe PE3yJbTaThl OCBOEHHUS NPOrpPaMMBbl CPEAHEro OOIIEro
oOpa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOATENbHO  (OPMYJIHMPOBATH W aAKTyaJlU3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHMM 3HAHUM IPUEMBI JIOTHYECKOIO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuduKaim, 0000IIeHH s ), pACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATHH (BBLACNATh UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATH
CBSA3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3a/aBas INapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI I€ATEIBHOCTH C IIOCTABJIEHHBIMU LIEJISIMH;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKABOM IIPUPOJBI;

CTPOUTH JIOTMUECKHE pPAaCCyXKIEHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, 10
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUAX, (DOPMYITMPOBATH BHIBOJbI U 3aKIIOUCHUS;

OPUMEHATH  CXEMHO-MOJIEJIbHBIE cpexcrtea A IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€l M OTHOIIEHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTaX, a



TAaKXK€  MPOTHBOPEUYMH  Pa3HOrO  poja,  BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1E€ATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH padOTy B  YCIOBHUAX  pEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AEATEIBHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh pPAa3jMyYHble BUAbl JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HAHUS, €ro HHTEpPHpETAlH, NPeoOpa30BaHUI0O M NPUMEHEHUIO B y4eOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEM,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaATEIBHOU
JESTeNIbHOCTH U )KU3HEHHBIX CUTYAIIHsX;

BBISIBJIAITh TPUYMHHO-CIICCTBEHHBIE CBA3M W aKTyaJlU3UpOBaTh 3ajavy,
BBIIBUTaTh TUINOTE3y €€ pEeLICHUs, HAXOAUTh apryMEHThl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEpXK/I€HUH, 3a1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELICHUS 3ajauyd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IEJICHANPABICHHbBII MOUCK MEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yYMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO WM MPAKTHUYECKYIO OOJACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamn3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IMYHbIE METOJBI NMIPHU MOUCKE U
otOope Omosornyeckoil mHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HUCIIOIb30BAHMS PA3TUUYHbBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndyeckor nHbopMaIu (CxeMbl, TpaduKu, AUArPaMMbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEIACTBAa IpU padoTe C
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) obmmennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoi
3aJlauM, YYUTHIBATb MHTEPECHl U COINIACOBAHHOCTh MO3MIMHM JAPYTUX YYaCTHHUKOB
JMajIora Uil JUCKYCCHH);

pacno3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, NOHUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHMSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh W HCIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBIX (HOPM B3aMMOJICHCTBHS P PEIICHUH y4eOHOU 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 Yj€HA KOJUIEKTUBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaXXJIOr0 y4YaCTHHKAa KOMaHIbl B
oO1Iui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eiCTBUSIMH:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U HUX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUMX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEeATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIHN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TIOBBINIATH CBOW O0OpA30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HAaBBIKAMU  [O3HABAaTEIbHOM  pEeQUIeKCMM  Kak  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pPeIeKCUU NJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKM WU CBOEBPEMEHHO NPHHMMATh PEIMICHHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPH aHAIW3€ pe3yJbTaToOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHUMATh Ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIW3E€ pe3yIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHble pe3ynbTaThl OcBoeHUs MporpaMmmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeluduieckue s yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHUS U CHOCOOBI AEUCTBUN MO OCBOCHMIO, HHTEPIPETALIMM U
peoOpa30BaHUIO 3HAHUM, BUIbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX CUTYyallMsIX, a TaKK€ B PEaJbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEICTaBICHBI IO FOJaM 00yUYeHUsI.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (PYHKIHOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pElIeHUS )KU3HEHHBIX 3aa4;

YMEHHE DPACKpPBIBATh COAEpkKaHHE OHOJOTMYECKHMX TEPMUHOB U TOHSATHUI:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IIPEBpAIlCHHE
SHEPIruM), TOMEOCTa3 (CaMOpPErysilvs), YPOBHEBAs OpraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

yMEHUE HU3/araTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTpaJbHAs JOTMa MOJIEKYJsipHOUM Ouonoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOT0O0Opas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. . BaBunoBa), onpenenste rpaHUIlbI
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMH HAYyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W NPOBEJIECHUE
OMOJOTMYECKOr0  JIKCIEPUMEHTAa,  BBIABWKEHHE  TUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]Y HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJTYyYEHHBIX



pPE3yNbTaTOB, WCIOJI30BAHHBIX HAYYHBIX TMOHSITHH, TEOPH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO W DSHEpPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHIMBHIYAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH TOJyYCHHBIC 3HAHUS JUISI OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JUJISl TPUHSTHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOM
KHU3HU C 1EeNpl0 obOecrieyeHus O€30MacHOCTH CBOETO 3[0pPOBbS U 370POBbS
OKPY>KaIOIINX JIFOCH, COOIIOIEHUs HOPM TPaMOTHOTO TTOBEICHHUS B OKPY KAIOIIEH
NPUPOIHON cpele, NMOHMMaHWE HEOOXOAMMOCTH HWCIIONb30BAHUS JOCTHKEHHM
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHI UL palMOHAJIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE M MPaKTHUYECKHe paboThl, COOI0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKUE AaCIEeKThl COBPEMEHHBIX KCCIICIOBAaHUNA B OHOJIOTHH,
MeUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIH30BaTh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» ¢ 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJIC€ POCCUUCKHX H
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJMOTUM, (YHKIIUOHATHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHHUE PaCKphIBaTh COJEP)KaHWE OMOJOTHMUECKMX TCPMHHOB M TIOHSTHA:
BHJI, TIOMYJIANNS, TEHODOH/, IBOIIOIMS, IBMKYIIHUE CUIIBI ((PAKTOPHI) IBOIIIOINH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHUe, IKOJIOTHYECKUE (DAKTOPHI,



DKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEAyLEHTbl, LEeNd  I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OSBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpiieBoro cxoacra K. M. boapa, depenoBanusi TJIaBHBIX HamlpaBJICHUNA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHUE BIJIAJIETh METOJJAMHA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOJICHHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJICHWW, OpraHU3alys U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBW)KEHHME  THUIIOTE3bl,  BbISBIICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEIUYUHAMH, OOBSCHEHHUE IOIYYEHHbBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM W 3aKOHOB, YMEHHUE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBLACIATh CYIIECTBEHHbIE MNPU3HAKA CTPOCHHSI OHUOJIOTHYECKUX
OOBEKTOB: BHJIOB, NOMYJSLMH, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOT€OlEHO30B U JKOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUS 3KOJOTMYECKHX (PAKTOPOB Ha OPraHU3Mbl, IEpeHoca
BELIECTB M IIOTOKA DSHEPIMM B 3KOCHCTEMaX, AHTPOIIOICHHBIX HW3MEHECHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OMOr€OXHMMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJIS NMPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KHU3HU C 1eJpl0 obecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
MPUPOJHON cpefie, NMOHMMAaHUE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHXKEHHIM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOIOTIOJIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMAaX (L€ MUTaHUsA);

YMEHUE BBIMOJHATE JIA0OpATOPHBIE M TMPaKTHUUECKHe paboThl, COOII0MATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTHMYECKOTO  COAEpX aHMs, BKIIOYAIOUIYI0 TICEBIAOHAy4YHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMaLUK, HAyYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TIJI0OadbHBIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 10 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011asi OMOJIOTUYECKYI0 HH(POPMAIIO M3 HECKOJbKHX HUCTOYHHKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne n/m P KourpoJubnbie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
1
2 JKuBble cCUCTEMBI M UX OpraHU3ALM 0 0 https://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMUYECKUH COCTaB U CTPOEHUE KIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 KnzaenesarenbHOCTD KIIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3sMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 0 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTL U H3MEHUYUBOCTD 8 0 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 0 0 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
1
8 Pesepeiioe Bpems 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
1 IBOMOLHOHKs GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 0 05 bubnunoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
0
3 OpraHH3MbI i OKpykaiolLas cpena > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4 0 0
Coo01miecTBa U IKOJIOTUYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE
ara ungposbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTuueckue A p
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «cnonp30BaHue Pa3INIHBIX 1 0 0.5 bubmorexa OK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUEHUHU
OMOJOTUYECKIX OOBEKTOBY
3 buonornueckue cucTeMsl, MPOLECCHI 1 0 0 bubmmnoreka [JOK
U UX U3y4YEHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUH coCcTaB KIeTKU. Boga u 1 0 0 bu6nuorexa [IOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nuorexa [IOK
5 b .C 0 1 0 0
CAIH, LOCTAR 1 CTPOSHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 0 05 bu6muoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMEpE aMuIa3bl
VI KaTamas3bl)»
but6mmoreka [IOK
7 JI 1 0 0
e e https://m.eds00.ru/863e6870



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

bubnmoreka [IOK

8 Hywrennossie kucnotsl. AT® 0 https://m.eds00.ru/863e6d5¢c
9 Hcropus u meTonbl u3y4eHus 0 bubnuoreka [IOK
kietku. Kierounas Teopust https://m.eds00.ru/863e6e88
10 KieTka kak 1eoctHast JKuBas 0 bubmuorexa [JOK
cucreMa https://m.edsoo.ru/
Ctpoenue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHUs KIIETOK Bu6moteka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpPOIIpEnapaTax u ux
OTIMCAHUEC»
bu6nuorexa [IOK
12 OOMeH BelIecTB WM METab0IU3M 0 https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 Potociires. XemocHrres 0 https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiit oOMeH 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIeTKU. [lemeHue
KieTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmoneHue MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunTe3s Oenka. Peakmms 0 but6mmorekxa [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpancisiuus — Guocuires benka 0 https://m.eds00.ru/863e796e
18 Hexierounsie hopMBbI KU3HU — 0 bubnuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

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

bu6nmorexa [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK

2 Meii 0

0 eHos https://m.edso0o.ru/863e7f4a

OO0pa3oBaHue 1 pPa3BUTHUE MOJTOBBIX
kJ1eToK. OMa010TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnmnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus NOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

29 WNunuBuayanbHOe pa3BUTHE 0 bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

23 I'enetnka — Hayka o 0 bubmmorexa LIOK
HAaCJIE€NCTBEHHOCTH U U3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEI0BaHUS

24 MIPU3HAKOB. MOHOTHOpHUIHOE 0 Bubmorexa IJOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 i[eSaBI/II::I/Ii[/IOTO Hainuel OBaHUs 0 bubmorera HOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JJaboparopras pabota Ne
5 «M3yueHue pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpemapaTax»
27 I'eneruka mona. HacnenoBanue 0 bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menunBocTh. HeHnacneancTseHHas
W3MEHYHBOCTH. JIJabopaTopHas

pabota Ne 6. M3yuenue bubnmnoreka HOK

28 . 1 0.5
MOAU(PUKAIIMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIMOHHOTO PsJia U
BApUALIMOHHON KPUBO»

HacnencrBenHast "3MEHYMBOCTb.

29 JlaboparopHas padora Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MYTaIHi y Jpo30(HIIbI HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnnorexa [JOK
r 1 0
30 cHeTiia Hertopeia https://m.edso0.ru/863e8d78
PesepBHelIit ypok. O6006111€HNE TTO
P P B bubmmoreka [IOK
31 TeMe «HacieqcTBEHHOCTD U 1 0
https://m.edsoo.ru/
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoteka [IOK
2 1

3 (Ceneiuus Kak Hayka i Ipouece 0 https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU 1 0 bubmmoteka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak oTpacib 1 0 bubnmnoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
ara undposbie
Ne n/m Tema ypoka Kontpoasubie | IlpakTnyeckue A p
Bcero U3ydeHusi =~ oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcesbl
bubnuorexa [JOK
1 & 1 0 0
BOITIOLHL M METORBI 6€ H3YHCHHS https://m.edso0o.ru/863ea20e
2 Hcropus pa3BuTus npecTaBiIeHUn 1 0 0 bubnmnoreka [JOK
00 3BOJTIOIAN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 0 0
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tomyssius Kak dJIeMeHTapHas
€IMHUIIA BUJA U YBOIOLIUU.
4 HI;60 I;To HI:B.}I abota ;0 1 1 0 0.5 bubmorexa HOK
paTopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe 1 0 0 bu6muoreka [IOK
(bakTOpBbl) F3BOIOLUU https://m.edsoo.ru/863e9dad
bu6nuorexa [IOK
6 E i 1 0 0
CTCCTBEHHbII OTOOP H €ro opMe! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 0 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u mytu 1 0 0 bubnmoreka [JOK
MAaKpO3BOJIOLINHI https://m.edsoo.ru/863e9cle



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

bubnmoreka [IOK

Heo6 HBOJIIO 0
o CODPATHMOCTE IBOIOTHH https://m.edsoo.ru/
10 WcTopus xu3HU Ha 3eMJI€ U METO/IbI 0 bubnuoreka [IOK
€€ U3y4eHus https://m.edsoo.ru/
11 ['MnoTte3pl MPOUCXOKACHUS KU3HU Ha 0 bubnmoreka [JOK
3emie https://m.edso00.ru/863ea5a6
PazButue xu3nu Ha 3emiie 1o 3paM 1 bubnmnoreka [JOK
12 0
epuoiam https://m.edso0.ru/863ea6be
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTEIBHOIO U )KMBOTHOTO MUpA.
[IpakTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne HCKOaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUIEKIIHSX»
CoBpemMeHHas cucTeMa bu6muoreka [IOK
14 0
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [IOK
15 HE3 0
IBOIIOWHS HEIOBEKA (AHTPONOTeHE3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) 0 bu6muoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOJIOINA 0 bubnmoreka [JOK
YeJIoBeKa https://m.edsoo0.ru/
18 UYenoBeueckue pachl ¥ IPUPOIHbIE 0 bu6muoreka [IOK
ajarTaly YeJIoBeKa https://m.edso0.ru/863eaea?
PezepBHblit ypok. O6001IeHUE 10
P P B bubmuorexa [JOK
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE 0
https://m.edsoo0.ru/
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa 0 bubnuorexa [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
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/
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/

https://m.edsoo.ru/

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubnmorexa [IOK

21 0
(baxTOopBI https://m.edso0.ru/863eafec
AbGuoTtnveckue hakTopsl.
JlabopaTopHas pabora Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCng)Hﬁ U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHast padora Ne
4. «BnausiHUE cBeTa Ha POCT U
pa3BHTHE YEPEHKOB KOJIEyCa)
bubmuorexa [JOK
23 b 0
HOTHHCCKHE (akTOpEI https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonysiiun. [IpakTrueckas padora
v R P P bubmorexa [JOK
24 Ne 2 «IToncuér mnoTHOCTH 0.5
. https://m.edsoo.ru/
MOMYJISIIIUI pa3HbIX BUAOB
pacTeHu»
o5 Coob1ecTBa OpraHu3MOB — 0 bubnmnoreka [JOK
OHOoLIEeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 bubmmnoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKa3aTeTN YKOCHCTEMBI.
27 DKOIOTHYECKHE TUPAMUIBI 0 bubnmorexa LIOK
3 P ' https://m.edso0.ru/863eb5fa
CaoiicTBa sxocuctem. Cykieccus
but6mmorexa [IOK
28 IT 0
PHPOAIHEIE SKOCHETEMH https://m.edso0.ru/
29 AHTpPOINOTreHHbIE IKOCUCTEMBI 0 Bubmmorexa [IOK

https://m.edsoo.ru/



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

30 buocdepa — rnobanpHas 1 0 bubnnoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnmoreka [JOK
o6uocdepsr https://m.eds00.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emiu 1 0 ]r?tPtI;iH/P/I;T:cIi(;Er?/K

33 CocyiiecTBoBaHUE MPUPOJIBI 1 0 bubnmnoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale

# | coostmonnan oo | 1 : Eumoncra LIOK

https://m.edsoo.ru/
CHCTEMBID»
OBILIEE KOJIMYECTBO YACOB I1O 34 95

[TPOT'PAMME



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




YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YUEHUKA

* buosnorwus, 10 xnacc/ [lonomapésa U.H., Kopamnosa O.A., Jlommnuna T.E.; mox
penakiueit [Tlonomapéroii M.H., OO1iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii neaTp « BEHTAHA-I'PA®y»; AknrionepHoe 00IIECTBO
«M3natenbctBo «IIpocBenienne»

* buomorus, 10-11 xmaccer/ Arapeesa H.I., OOmiecTBO ¢ OrpaHndeHHOMN
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

» buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Mon pen. [Maceunnka B.B., Aknmoneproe o61mecTBo «M3marenscTBo
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. ITonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kmacc.
Mertoauueckoe nocooue.- M., Benrana - ['pad, 2019;

2. [Tonomapena 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Mertoauueckoe nocobue.- M., Benrana - I'pad, 2019.

3. [lonomapesa 1.H. buonorus. 10 kmacc. Pabouas tetpans. — M.; «Benrana-

I'pad».

4. Tlonomapesa N.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Benrana-

I'pad».

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. «kEnunas xomreknus Ludpossix O6paszoBatenbHbix Pecypcosy (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrponubiii yueOHUK «bromorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue knerok

5. http://biokhimija.ru/lekcii-po-biohimii.html - ormoxumus

Hcnonb3oBanue nudposoii 1adoparopuu «Podukiad» no remam:

1. «3mMepeHune BIaxxHOCTH BO3IyXa»

. «BraxxHocTh BO3MyXa»

. «MccnenoBanre OCBEILIEHHOCTI

. «ITportieccel nbrxanus U POTOCUHTE3a»

2

3

4. «Anb0Oe10 3eMHOM MOBEPXHOCTH

5

6. «Onpenenenne KUCIOTHOCTH TTOYBBD»
7

. «I/ICCJIGI[OBaHI/Ie OHCPIruu CBETOBOI'O IIOTOKaA»


http://school-/
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm
http://biokhimija.ru/lekcii-po-biohimii.html

8. «MccnenoBanue TemmnepaTypbl BOJbL,KaK 3KOJOTHYECKOTO (DaKTOpa BOJHOU
CpeabD»

9. « MOHUTOPHUHT TEeMIIEpaTyphl aTMOC(EPHOTO BO3TyXa»
10. «MccnenoBanre MUHEPATU3AIIH BOIBI
11. «MccnenoBanue PH mokasatenst pacTBOpay

12. «3mepenue 31eKTpOnpOBOAUMOCTH PA3IUYHBIX PACTBOPOB)

Hcnonb3zoBanue nudpoBOro MUKpOCKomna






