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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYID OCHOBY IS
OTpEJIEICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoit dDepeparuu, a TakXke IOJOXKEHUS O
cnenupuke OMOIOruK, €€ 3HaYeHUH B MO3HAHUU KMBOM MPUPOJILI U 0OECIICYCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0 OHOJIOTHH 1 €€ CTPYKTYpa.

[Iporpamma 1o Ouonorum Aa€T TpelCTaBlieHWEe O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IOo pasjieJaM M Temaw,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh M3YUYEHUsI YUYEOHOr0 Marepuana ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 10 OHOJIOTMM TakXe YYMTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEJAMETHBIM W MPEIMETHBIM pe3yibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapss yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJIOTUUECKOTO MBIILUICHHS, PEICTABICHUI O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled NpUpOJHON cpeje.
[TosTOoMy HapsIy ¢ U3y4yeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWMOJIOTHH YAEJICHO BHUMAaHHUE MCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1eJIECO00Pa3HOTr0 TOBEACHUS B OKpYKAIOUIEH TPHUPOAHONW Cpejie, aHamu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yuebHoro npeamera «buosiorus» NpoJuKTOBAHO HEOOXOAUMOCTBIO OOECIeUeHus
YCIOBUH JUIsl pEIICHUs] OJTHOM M3 aKTyaJIbHbIX 3a]a4 MIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET BAKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJINYNTENIBHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e€30macHOro oodpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOLIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs, COLUAIU3ALMIU
oOyuatomuxcs. M3yuenue 61oiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WMHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IMpeaMera
«buonorusi» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICTICHBI CIICYIOIINE COAEpKATEIbHbIE JIMHUU: «bHOIOrus Kak Hayka. Meroasl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak



Ouonoruyeckas cucrema», «CucreMa ¥ MHOTooOpasve OpraHM4YecKOrO MHpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OOYyYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIINX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IISIIOB, WAEH M MOAXOJOB K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTaHOBJEHHE Yy oOydarommxcs oOmed KyabTypbl, (YHKIIMOHAIbHON
rPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOILETO
MHUpa >KMBOW MPUPOJALI HAa OCHOBAaHUM 3HAHUW W OIBITA, IOJYYEHHBIX IPHU
W3y4YEeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS dTHICCKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp NPODHIaKTHKA
3a00J1eBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
cocTaB IpeaMeTHOM obnacTu «EcTtecTBeHHO-HAYUHBIE TIPEIMETHDY.



st u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOTIOICHHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTOobl MO3HAHMS JKUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIUUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPOIJIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BELLIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemleCTB B KkieTke. lloanmepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOM MOJEKynbl (TEepBUYHAs, BTOPUYHAs, TpPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIMUU OENKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kkcupubo3a),
nucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esuI0I03a). buonornyeckue GyHKIIMM yTriIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkiuum sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3aUMOAEUCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiye MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHyYecKas U mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CtpoeHue
DYKapUOTUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u Tactua. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BKirroueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 00o0souka,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoseKysbl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [UJIsl TPOBEICHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlaGopatopnass pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PpACTECHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DSHEPruM B KJIETKE. OTambl HSHEPreTUYECKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortambl TpaHcisuuu. KoawpoBanue amuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpuUIlLMs, peBepraza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tumnel nutanusy», «Merabonuzm», «MUTOXOHAPUS,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1K Bupyca CIIM/la,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanuun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KileTouHbIil 1IUKII, WIM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOWJHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI W  HWHIUBHUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrosioe U nmoJjioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECI0JIOrO.

Meito3. Cranuu wmeiio3a. IIpouecchl, mpoucxomsiiue Ha CTaguax Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Meiiosy, «IIpsMoe U HenmpsiMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4eJa0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAIOIEro», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-alIuIuKanus «J/leieHue KIeTKu», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpPEnaparaxp».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuTOI0TMH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IIUTOTCHETUYECKUN, MOJEKYJIIPHO-TeHETUUECKU). (OCHOBHBIE TE€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHaenem.
MonorubpuiHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynuctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacCJeOBaHMS
npu3HakoB.  lluToreHeTMueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEIOBaHUIO F€HOB. HapyleHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACIIEICTBEHHAs] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KoimuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalmoHHasi u3MeH4YUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uemoBeka. OCHOBHBIE METOABI T'€HETHUKU
4eJI0OBEKa: FeHeaIOrnYeCcKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[TI1P-ananu3a. HacnencrtBeHHble 3a0oeBaHMs 4YENOBEKA: TIEHHbIE OOJIE3HHU,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne M TreHepaTuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUMIIBI
3I0pOBOT0 00pa3a MKU3HH, TUATHOCTUKHU, TPOPUIAKTUKU U JICUCHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
T€HETUKHU B MIPEIOTBPALLEHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHNI YeJIOBEKa.

JdeMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOr€HETHYeCcKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meio3y,
«B3auMoznencTBue ajeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX M YEJOBEKa», «l'eHeTnka mnoisa», «3aKOHOMEPHOCTH HAaclIeIOBaHUS,
CLUEIJIEHHOIO0 ¢ IooM», «KapHhOoTuIlbl YelloBeKa MW KUBOTHBIX», «BuIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalimoHHasi U3SMEHUUBOCTD.

O6opynoBanue: MojAeNU-aNIUIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W Mukpornpenapar «J/pozoduna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanpUKaIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBBIi U MHAUBUAYAJIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHCTHIX JIUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPHUIMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKyCcCTBEHHBIM MyTareHes u
MOJyYCHUE TOJUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHUM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonoruss Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3ganusi pexomobunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHNUE PACTEHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHoB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausanus», «Padotel akagemuka M. @. Banosay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUSD.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTUKEHHUS CEIIEKIWA PACTCHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIIOIUOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, TIEPEXOIHbIE (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuune Gayd U GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. Ilpeanocbuiku BO3HUKHOBEHHS
JapBUHM3MA. J[BWXKyIIME CHJIbI 3BOJIONUMU BUIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eMHUIA BUAA U SBOIIOLUN.

JBrxkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbBIN
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonust. Popmbl  3BoOTIOLUMU:  GuUIETUYECKAs, JUBEPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HecleuuaTn3UpOBaHHbIX MNpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JleMoHCTpaUM:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopsba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEy», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOIOB U CeMsIH, KoyuleKus «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPaBICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOr0 MO3ra TO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «/po3zodpuna» (HopMma, MyTaniu (pOpMbI KPbUILEB H
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKIACHUE XUMUYECKON 3BOIMOINH. HauanbHbIe 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBbie KIETKM W HX DBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxei. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ TMepUOAbl: KEMOPUICKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnporeccoB. OCHOBHBIE J3TaIbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa Kak OTpakeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 >KHU3HHU,
M3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymenslii, YenoBek mnpsamoxomdmui, YenoBek HeaHAEpTAIbCKHN, Yenosek
pazymHblid. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUaNIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckas).  UepTbl  NMPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Hoptpersr: ®@. Peau, JI. Ilactep, A. W. Omapun, C. Mumnep, I'. HOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHass CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa MU YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTalblla, KPOMAHbOHLA), CIENKH WIH
U300pakKeHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIOLUS OPraHMYEeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs Kak Hayka. 3aJaud U pa3zeibl 3KOJIOTHH. MeTObl IKOJIOTMYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abnoTtnyeckue, OWMOTHYECKHUE U aHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckne puTMBl.

buortnueckue (bakTopBhl. Buzer OMOTUYECKUX B3aWMOJICCTBUM:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpraHU3MOB B MMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Peryssusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynwe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdornorudeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
PaCTEHHIN».

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4ecKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBs3M B
OHOIIEHO3E.

DOkojyoruueckne cucrembl (dkocucteMbl). [loHsTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU IKOCUCTEMBI. [luilieBble 1€MW W  CETH.
OcCHOBHBIE TMOKa3aTeNM AKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUYECKHUE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA OSKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOT€OXUMHUECKUE ITUKIIBI 3JIEMEHTOB (yTiepoa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOpaBJICHUS TPUPOJHBIMH pecypcaMd M WX HCIONb30BaHue. JlocTrkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuuel u cxembl: «llumeBsle nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpumMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOoA», «IlouBa — BakHeilIIass cocTaBisioIIas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOpHhI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Obmas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIT dKkpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkalnus « Tunuunable OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJuiekuuu «buoiienos», «Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJIEKIIMM PpPACTeHUH U
YKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIIaM OJHOTO BHA,



Kpacnas kuura Poccuiickoii ®denepanuu, U300paxKeHUs OXPaHIEMbIX BHIOB
pacTeHU U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ysbTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YJBTATOB OCBOEHUS mpeameTa «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHUI0, HaJu4yhe MOTHMBaUMU K OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUM JIMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh 1I€JIA U CTPOUTD KU3HEHHbIC TUTAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUraroTCs B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMUA, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >XHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocsi KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIUCKOTO OOIIECTRA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OINpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHUS 3HA4YEeHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



NOHMMAaHHE AYMOLIMOHAJIBHOTO BO3/I€HCTBUS AKUBOU MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOTIO 0JIAT OOy YHSI:

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHHE IIEHHOCTU TPaBUJ HMHIMBUIYAJBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHOHATbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIICHUH TNpoOJieM, CBSA3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALIUX Bpel  OKpYKarolIeH
IPUPOIHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJIAroNpUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOM, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CcrnenupuKku OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIemM
COXpPaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAUMMOCTU OHMOJIOTUU JJII COBPEMEHHOM IMBUJIM3AINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTMUECKUX 3HAHUM B IENIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOW AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO IS TEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) XKU3HCHHBIMHA HOTpC6HOCTﬂMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, NPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMIOJIeHHe,  HW3MEpPEHUE, OKCIEPUMEHT U JPYTux),
YHUBEpCAJIbHbIE yueOHbIE JAcHCTBHUS (ITO3HABATEJbHbIC, KOMMYHUKATHBHBIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe JeiiCTBHS:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMHU MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUIN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui MIPEICTABICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEYMM  pa3HOrO  pojAa,  BBIIBICHHBIX B Pa3iIM4YHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYIETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOUCKY METOAO0B PEUICHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh pa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalIMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIUICHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaUK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(OPMAIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUSI, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynTupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOU IS BBIMOTHEHHUS y4EeOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUIA, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOIb30BAaHUS Pa3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
OMOJOrMYecKoM HHPOpMALME: MPUMEHATh XHUMHUYECKue, (uanyeckue u
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH()OpManuw,
MH(OPMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenne:

OCYULIECTBJISATh KOMMYHUKAILIMH BO BceX c(epax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBIMIOJHEHUS MpearaeMoun
3aJ]a4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaThb HeEBepOaJbHbIE CPEACTBA OOIIECHHS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(IMKTHBIX CHUTYyalluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOMU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ NOCTHKEHHIO: COCTAaBJATh IUIAH JICMCTBUU,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTrO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HJECH C TO3WLUHUA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHA NpPOOJIEM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENILHO COCTABJISITh IUJIaH PEIICHHS NpoOJeMbl €  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKHM y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO IPUHUMATHh PELIEHUS MO HX
CHIDKEHHIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3yapTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «bruonorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOTO MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKHX TEPMHMHOB M TOHATHUM:
XKU3Hb, KJIETKa, OpraHu3M, MeTabosu3M (OOMEH BELECTB M IMpEeBpallcHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHUSA), HACIEICTBEHHOCTh, U3MEHYMBOCTH, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHOM Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKJIEHUS KyIbTypHbIX pactenuit H. . BaBuioBa), onpenensite rpaHuilbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SBICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAJIbHOTO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPY’KaIOIIUX JTIO/ICH, COOIIOIEHUSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KaIoIIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOTUMOCTH HCIOJIb30BAaHUS TOCTHXKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUI i1 PalMOHAJIBLHOTO
IPUPOIOTIOIB30BAHUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBAaHME, CIEIJICHHOE HACJIEeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpEICKa3aHHsl HACJIeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npasuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTHYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHUECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN armapat OMOJOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS y4ueOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEXHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Ye€JIOBEKa [T PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COJAEpKaHWE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, TIOMYJISAIINSI, TeHO(MOHI, SBOJIOHS, ABMKYITUE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (HaKTOPHI,



HDKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHThl, LEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKass TEOPHUS HBOJIOLMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHBIX HalpaBiIeHUN U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHKS B OMOJIOTUN: HAONIOACHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pEe3yJabTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX TMOHATHI, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMNYJALMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoleHO30B M  3KOCUCTEM, OCOOCHHOCTM MPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUSI SKOJOTMYECKUX (PAaKTOPOB HA OpraHU3MBI, IEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

YMEHHUE TPUMEHSThH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJOTHYECKHUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOHON cpejie, TMOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUSI JOCTHKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MEPEHOCa BEIIECTB ¥ YHEPTHUH B IKOCUCTEMAaX (LIEH MTUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubmuoreka [{OK
3 XUMHYECKUH COCTAaB U CTPOEHUE KIICTKU 8 0 1 https://m.edsoo.ru/7f416292
bubnunoreka LIOK
4 JKuzHeaesaTenbHOCTh KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PazmHoOXeHME 1 MHIUBUAYAIbHOE PA3BUTHE bubmuoreka [IOK
5) 5 0 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 0 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 0 0 bubmmnorexka HOK
OMOTEXHOJIOTHUH https://m.eds00.ru/7f41c292
bubmmoteka IIOK
8 Pesepsiioe Bpens 1 0 0 https://m.edso0.ru/7f41c292
9 pe3epBHOE BpeMsi 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 0 4



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

11 KJIACC

KoJun4ecTBO 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM nudpoBnie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpamMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 IBOJIOUHOHHAS OHOOTHA J 0 1 https://m.edsoo.ru/7f4lcc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 0 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbi 1 OKpyxarolIas cpesa S 0 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
S Pesepsroe Bpems S 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Bbuosnorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3ITUIHBIX 1 0 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
buonornueckue cuctemsl, IPOLIECCHI
3 1 uX nzydeHne OCHOBHbIE KPUTEPUU 1 0 0 bubnnorexka [JOK
JKUBOI'0. Y pOBHU OpraHU3ALNH )KUBOU https://m.eds00.ru/863e6564
MIPUPOJIBI
4 XUMHYECKNHU coCcTaB KIeTKU. Boma u 1 0 0 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
5 Oprannueckue BeniecTna 1 0 0 bubnmnorexa [JOK
KJIETKU. YTJIEBOJILI U JIUITHIE https://m.edsoo.ru/863e6b72
bubmuorexa [JOK
6 b . 1 0 0
exci.COCTaB 1 cTpoeHHe GenKo https://m.edso0o.ru/863e6b72
DepMeHThI- OMOTOTHYECKHE
7 KaranuzaTopsl.JIabopaTropHas pabora 1 0 0.5 bubmorexa HOK
pht. patop pv ' https://m.eds00.ru/863e6870
Nel"M3yueHue kataauTHueCKOi



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

aKTUBHOCTH (pepMEeHTOB( Ha MpUMepe
amMuIIa3a Uiy KaTauasbl)

8 HyxkiienHOBBIE KHCIIOTHI. 0 bubnnoreka [HOK
AT®.Buramunsl https://m.eds00.ru/863e6d5c
9 Wcropus u MeToabl U3y4eHus KIETKU. 0 bubmumoreka [IOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 0
cucTema
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
12 Hexknerounsie hopmbl :kU3HH — 0 bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bubnunorexa [JOK
13 OOMEeH BEIIECTB UM META00IN3M 0 https://m.e dsogru 18636766¢
. bubnunorexa [JOK
14 DHepretieckiii oOmeH 0 https://m.edsogru/863e7aae
bu6mmoreka [IOK
15 Potocitnres. XemocHirres 0 https://m.eds00.ru/863e7c98
16 buocunTe3 O6enka. Peakmmst 0 bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubnmoreka [JOK
o Tpascsmms — duocwnres benxa 0 https://m.edsogru/863e796e
18 JKu3HeHHBIN UK KIeTKH. Jlenenue 0.5 bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

kietku. Muro3. JlabopaTopHas
pabota Ne 3 «Habmonenue Muto3a B
KJIETKaX KOHYHMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnaparax»

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

bubmuoreka [JOK
1 Meii
o eHos 0 https://m.edsoo.ru/863e7f4a
bubmuorexa [JOK
20 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WunuBuayansHOe pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 bubnuoreka [IOK
HacjlaeACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 0 bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaminioro H&i:nl: OBaHUS 0 bubmorexa HOK
a https://m.edso0.ru/863e89a4
MPU3HAKOB
CuernieHHOe HAClIeJOBaHHE Eub OK
26 npu3HakoB. JJaboparopras padota No 0.5 nommoreka L

5 «3ydyenue pe3yabTaToB

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpEILIMBaHUA y Jp030(HIIbI HA
TOTOBBIX MHKpOIpEnapaTax»»

I'enetuka noma. Hacienosanue

bu6mmoreka [IOK

27 MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM 0 https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
M3MEHYHMBOCTh. JJaboparopHas pabota

28 Ne 6. 3yuenue moaupukainoHHON 05 bubnnoreka [JOK
HW3MEHUYUBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO psija U
BAPUAILMOHHON KPUBON»

HacnencTBeHHass ©3BMEHYUBOCT.

29 JlaboparopHuas pabota Ne 7. «AHanu3 05 bubnnoreka [JOK
MyTalui y 1po30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmoreka [JOK

30 Penrernka enonexa 0 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO

31 TeMe «HaciaeqcTBEHHOCTD U 0
W3MEHYHBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 (Cenekups kak Hayka u pouece 0 https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU 0 bu6mmoreka [IOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 0 bubnuotexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

35 buotexHoorus Kak orpacib 0

MIPOU3BOJICTBA



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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

35




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
i bubnmoreka [JOK
1 IBOIIOLI  METOJBI €€ H3y et 1 0 0 03.09.2025  https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBiIeHUN 1 0 0 bubnuoreka [IOK
00 3BOIIOIMN 10.09.2025  https://m.eds00.ru/863e9570
. bubnnoreka [JOK
3 Ecrecraennbiii otoop 1 ero popust 1 0 0 17.09.2025 https://m.edsogru/863e9ed0
4 JIBuoKymye cuibl (3JeMEeHTapHbIe 1 0 0 bubnuorexa [JOK
(haKTOpHI) SBOTIOLIHH 24.09.2025  https://m.edsoo.ru/863e9da4
[Tomyssius Kak JIeMeHTapHas
¢/IMHUIIA BUJIA H DBOJTFOIIHH.
5 JlaboparopHas pabota Ne 1 1 0 0.5 bubmorexa HOK
01.10.2025  https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
6 BH1000pa3zoBanue. JlaboparopHas 1 0 05 bubnuoteka [JOK
pabota Ne 2 «Onucanue 08.10.2025  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
bu6mmorexa [IOK
! Miricpoososrons 1 0 0 15.10.2025  https://m.edsoo.ru/863e9cle
8 Hanpasnenus u nmytu 1 0 0 bub6nuorexa [IOK



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

MAaKpO3BOJIFOLIMU 22.10.2025  https://m.edsoo.ru/863e9cle
9 HeobGpatumocTs 3BOTIONINN 0 05.11.2025
10 HcTopust )xu3HU Ha 3eMIIe U METOIbI 0
e€ u3y4eHus 12.11.2025
11 I'unoressl MPOUCXOKIACHUS KUZHU 0 bubnuoreka [IOK
Ha 3emie 19.11.2025  https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam 0 bubnuorexa [JOK
U Iepuojam 26.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnuorexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 03.12.2025  https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTICKIIUSX
14 CoBpeMeHHas cucTema 0 bubnuoteka [JOK
OpraHUYEeCcCKOro Mupa 10.12.2025  https://m.edso0o.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa 0 bubmuorexa [JOK
(anTpoOmOTEeHE3) 17.12.2025  https://m.edsoo.ru/863eac2c
16 JBmxyue cuibl ((hakTopsl) 0 bubnuoreka [IOK
aHTPOIIOTEHE3a 24.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA 0
YyeJoBeKa 24.12.2025
18 UYenoBeueckue packl ¥ MPUPOTHBIE 0 bubnmoreka [JOK
ajarTaniy 4eJ0BeKa 31.12.2025 | https://m.edsoo.ru/863eaea2
PesepBHelit ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE 0 14.01.2026

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKoJIoTHs Kak HayKa 0 91.01.2026
21 Cpenpl 00uTaHUS U DKOJIOTHICCKHE 0 bu6mmoreka [IOK
(bakTopbl 28.01.2026  https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0 bubmorexa LHOK
P P 04.02.2026 = https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas padbora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa)»
bu6mmorexa [IOK
23 buoriteckie GaxTopu 0 11.02.2026 = https://m.edso0o.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckast pabota
24 No 2 <<HOIIS‘IGT MJIOTHOCTHU 0.5 18.02.2026
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoOB — 0 bubnuotexa [JOK
OMOIIeHO3 25.02.2026  https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI 0 bubmuorexa [JOK
(KOCUCTEMBI) 04.03.2026  https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE MTUPAMUIbI 0 bubmorexa HOK
. PAVIVAEE 11.03.2026  https://m.edso0.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccust
28 IIpuponHbIe 3KOCUCTEMBI 0 18.03.2026
29 AHTpPONOTreHHbIE YKOCUCTEMBbI 0



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

01.04.2026

30 buocdepa — rinobanpHas 1 bubnmoreka [JOK
AKOCHCTEMA 3eMJIU 08.04.2026  https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmoreka [JOK
ounochepsl 15.04.2026  https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1 99 04.2026
33 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [JOK
YeJ0BeYeCcTBa 29.04.2026  https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHHE TEMBI
4
3 «Co00111ecTBa M 3KOJIOTUICCKHEC 1 06.05.2026
CHCTEMBID»
PesepBHEIT ypok.O000IICHIE TEMBI
35 C006HI€:JTBa 1 DKOJIOTHICCKUE 0 13.05.2026
CUCTEMBI
36 n n 0
O6061eHue "DKonorus 90.05.2026
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






