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INOACHUTEJIbBHAS 3AIINCKA

PabGouast mporpamma mo OHMOJOTHH CpeaHEro oOIero oOpa3oBaHUsS Ha
0a30BOM ypoBHE pa3zpaboTaHa B COOTBETCTBUU C (peiepabHbIM TOCYIapPCTBEHHBIM
oOpa3oBaTeIbHBIM CTAaHAAPTOM CPEIHETO OOIIero oOpa3oBaHUS, YTBEP KICHHBIM
npukazoM MuHuctepcTBa oOpasoBanus U Hayku Poccuiickoit deneparuu ot 17
Masg 2012 1. Ne 413 (c u3MeHeHUsiMH, B peJakuuu Mpukaza MuHucTepcTBa
npocBemenust Poccuiickoit deneparuu ot 11 mexabps 2020 1. Ne 712 (s 11
kiacca) u ot 12 aBrycra 2022 r. Ne 732 (ana 10 knacca) (nanee — ®I'OC COO), Ha
OCHOBE denepanpHOl  00pa3oBaTEIBLHOM MPOrpPaMMBbI  CPEIHETO  OOIIEro
oOpazoBanus (nainee — @OIl COO), yTBepxkaAcHHOW MpukazoM MuHUCTEpCTBA
npocsenieHus Poccuiickoit @eaepannu ot 18.05.2023 Ne 371.

HpI/I pa3pa60TKe IIporpaMmel I10 ouooruu TCOPCTUUCCKYIO OCHOBY IUIsA OIIPCACIICHUA
IIoaAxXo0J0B K (I)OpMI/II)OBaHI/IIO COACPIKAHUA y‘Ie6HOI‘O mpeamMcTa «bnoorusy cocraBUIH:
koHentyanbable mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, coaep:KaHus,
pe3yNIbTaTOB OOYYCHUS W TPEOOBAHHM K YPOBHIO IOATOTOBKH BBHITYCKHHKOB, TOJIOXKEHHUS 00
06HII/IX oeaxX M NpUHOUIIAX, XAPAKTCPU3IYIOIINX COBPEMCHHOC COCTOSAHHUE CHUCTCMBI CPCAHCTO
obmero obpazoBanus B Poccuiickoit denepanuu, a TakxKe MOJI0KEHUS O criennduke OHOI0ruu,
e¢é 3HaUeHMU B MO3HAHUHU KUBOU Ipupoabl U o0ecrieueHnu CYHICCTBOBAHUA YCIIOBCUCCKOI'O
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMH TPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aaé€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMTAaHUA MW Pa3BUTHUA o6yqa101uﬂxc;1 cpeacrBaMu y‘l€6HOI‘O npeamMceTa ((BI/IOJ'IOFI/IH)),
onpezenseT 00s3aTeNbHOE NPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeaeieHue IIo
paszienaM M TemaMm, PEKOMEHIYEeMYIO0 TOCIeI0BaTEIbHOCTh M3YUEHHUsI Y4eOHOro marepuaia ¢
y‘IéTOM MCKIPCAMETHBIX U BHYTPHUIIPEAMCTHBIX CBH3CI>’I, JJIOT'MKH O6p8.30BaTeJ'IBHOFO Ipornecca,
BO3PACTHBIX 0COOEHHOCTEN 06yt1a10u11/1xcs[.

B nporpamme 1o OHONOTMHM TakKe YUMTHIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM M MpPEeIMETHBIM pe3yJbTaTaM 00ydeHus B (OPMHUPOBAHUU
OCHOBHBIX BHJOB y‘Ie6H0-H03HaBaTeJ'ILH01>i JICSITCJIBHOCTI/I/YLIC6HBIX HeﬁCTBHﬁ o6yqa}om1/1xc;1 10
OCBOCHHIO COACPKaHUA OMOJIOTUYECKOT0 06pa3OBaHI/IH.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuUBaeTCs
HAIIPpaBJICHHOCTb HAa PA3BUTHC 3HaHPII>i, CBA3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'O
MHPOBO33pCHU, OEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ JIMYHOCTH, 3KOJOTHYCCKOTI'O MBIIIJICHUA,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMYECKUX TEOpUl, a TakKkKe
3HAHUM O CTPOCHUU KUBBIX CUCTEM PA3HOI'0 paHra U CYIIHOCTHU OCHOBHBLIX INPOTCKAIOIIHUX B HUX
nponeccos B MHporpaMmme I1o OmoIoruu YACJICHO BHUMAHHC HCIIOJIb3OBAHHUIO ITOJYUCHHBIX
3HaHUH B HOBCG}IHGBHOﬁ KU3HU JJIA PpCIICHUA IPUKIIAAHBIX 3aaa4, B TOM YUCJIC: HpO(i)I/IJ'IaKTI/IKI/I
HaCJICACTBEHHBIX 3a00JIeBaHUI YECJIOBCKaA, MEIUKO-TEHETHUYCCKOI'O KOHCYJIbTUPOBAHMA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIECO00Pa3HOTO MOBEJACHHS B OKPYKAIOIIEH MPUPOIHON Cpee,
aHalM3a BIMSHUSA XO3SIHMCTBEHHOM ACATCIIBHOCTH YCJIOBCKA Ha COCTOAHHUC NPUPOAHBIX H
HCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMAaHUS K HpHKJ’Ia}IHOﬁ HaIpaBJICHHOCTHU y‘—Ie6HOFO



npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIMMOCTHIO OOECIeUeHHs YCIOBUM ISl pelieHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/roiaraet
dopmupoBaHue y 00yJaromUXcs CIOCOOHOCTH AaNTUPOBAThCI K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsl 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHue y OOY4aIOMIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUPO/E, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M OHBOJIOLMU, CO34aET YCIOBHS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBL,
dbopmupoBanus (yHKIIMOHATIHLHOW TPaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHue OWONIOTHS HWMEET TaKXkKe [UIS pEIICHHs BOCIUTATEIbHBIX U
pa3BUBAIOIIKX 33/1a4 CPeHEro oluiero oopazoBanus, colyanuzanuu odydaronmxces. M3yuenue
Ounoaorun obOecrnieunBaeT YCIIOBUS TUISE (dbopMupoBaHUs UHTEIJICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpBHI, CIIOCOOCTBYET
MHTETpaluy OWOJIOTMYECKUX 3HAHUM C NPEICTaBJICHUAMU U3 JAPYrUX Y4eOHBIX IMPEIMETOB, B
YaCcTHOCTH, (PU3UKU, XUMUU U reorpadun. Ha3BaHHBIE TONOKEHUS O MpeJHA3HAYCHUN YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpEJENIeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJAEPKAHUS, IIPEICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe ISl (POpMUPOBaHMS OOIIEH KYIbTYPbI, OMpPEeIIoNne
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLIeH NPUPOJHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMe 3HAHUUN
3aHUMAIOT d3JEMEHTBl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTECTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHUE COJEpKaHHMS y4eOHOTO Marepuajga B MporpaMMe MO OWOJIOTHH
OCYILIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUM 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBOH OpraHM3alMd W HBOJIIOLMU. B COOTBETCTBMM C 3THM B
CTpYKType ydeOHoro npenmera «buomnorus» BbIJIEIEHBI CIENYIOUINE COJIepKaTelbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTro no3HaHUs», «KieTka kak OMonoruyeckas cucTema,
«Opranmu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTH.

Henp uzyuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX IEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmxkenune 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIYIOIMUX 3a1au:

OCBOCHHME OOYYAIONIMMHUCA CHUCTEMBbl 3HAaHUH O OWOJOTHYECKUX TEOpHUSIX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiIaX, CIyKalIMX OCHOBOU Il (OpMUpPOBaHUS
NPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;



(dopmupoBaHue y OO0yYaroIUXcs MO3HABATEIbHBIX, MHTEIIEKTYaIbHbIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAOB,
U U OIXO00B K U3YUYEHUIO KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3aLUHY;

CTaHOBJIEHUE Yy oOydaromuxcs oOmeld KyJabTypbl, (YHKIHMOHAIBHON TI'paMOTHOCTH,
pa3sBUTHE YMEHUH OOBACHATH M OLEHMBATBH SIBJICHHS OKPYXAIOILEro MUpa KUBOW MPHUPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y 00yYarOmUXCS YMEHUN WILTIOCTPUPOBATh 3HAUYEHUE OMOIOTHYECKUX
3HAaHUW B IPAKTUYECKOW NEATEIbHOCTU 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIMIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrNMYECKUX MCCIIEJOBAHUM;

OCO3HaHME LEHHOCTH OMOJOIMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS 3KOJIOTMYECKOH
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHUN B INOBCEIHEBHOHN MU3HU ISl OLICHKU
HOCJEICTBUM CBOEH JEATENILHOCTU 110 OTHOIIEHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep NMPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero obmero obpasoBanusi «buosorusy, usydaemas Ha 6a30BOM ypOBHE,
SBIISICTCS  O0SI3aTENbHBIM yYEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTh
«EcTecTBEeHHO-Hay4YHBbIE TPEIMETHI.

Cornacno yuebHomy miaany MBOY COII Ne 31 umenu I'.A. bepauuesckoro Ha 2023-
2024 yuyeOHbI TOA Ha u3ydyeHue npeamera B 10 kimacce orBoauTcs | yac B HEAENIO, 4UTO
cocrasisgeT 34 gaca B roxa; B 11 knacce orBogutcs 1 yac B HEJEIO, YTO COCTaBiIsAeT 34 dJaca B
roga. B coorBerctBuM ¢ kaneHaapHeiM yueOHbIM rpadpukom MBOY COII Ne 31 umenu I'.A.
bepauueBckoro Ha 2023-2024 y4deOHBI TOJl HAa peaju3alMI0 MPOTPAMMBI O TPEIAMETY
3arIaHupoBaHo 34 yaca (TeMaTH4YecKoe TNIAHMPOBAHNUE COCTABJICHO C YY€TOM IOCyIapCTBEHHBIX
Npa3IHUYHBIX HEH, onpeneneHHbix [IpaButensctBom PD).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

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

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.
Tabmue! 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktnueckass pabora Ne 1. «Mcnonb3oBaHWe pa3IUYHBIX METOAOB IPH  HM3yYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Omosnornu. OTInYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY KU3HUY, «YPOBHHU OpraHU3aIlluH KUBON TPUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XWUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKUE  DIJIEMEHTHI: MAaKpOD3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BeHIeCTB B KieTke. [loanepikaHne OCMOTHYECKOIrO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAS M YETBEPTHUYHAS CTPYKTYpa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Burtammubl.  Otrauuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHA0B Kak
MCTOYHUKOB PHEPIHH.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

GyHKIHIH.



[utomoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tumbl KJIETOK: JyKapHOTHYecKass M IpokapuoTHuyeckas. (OCOOEHHOCTH CTpPOEHUS
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluromyazma u €€ OpraHoMJBbL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunp! nnactun. HememOpaHHbIe OpraHoOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BKirtoueHus.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCcIIOpPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabdora Ne 1. «M3yueHne KaTaauTHUECKONH aKTUBHOCTU (PEPMEHTOB (Ha MpUMeEpe
amMHJIa3bl WM KaTaasbl)».

JlaGopatopHas pabota Ne 2. «3yueHne cTpoeHMsI KJIETOK pacTeHH, )KUBOTHBIX U OaKTepuil oA
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakuumu doTtocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a IS JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETUICCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsamus — 6uocunres 6enka. Dtanbl Tpancisainuu. KoaupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BHpycaMu. Bupyc nMMyHoIe(uIMTa YeIoBeKa

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuTaHus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbId 1wk Bupyca CIINMJla, ©Oakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM MK kieTkd. MHrepdaza um mutos. Ilpoueccst,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomarusl. Llutonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JIeIeHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHMpPOBAaHHE OPraHW3MOB, €0 3HAUECHUE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cragun Mmenosa. IIpomeccsl, npoucxoadmmue Ha craauax Mmeiosza. [losenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTpyJIsius,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



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

Poct u pa3Butue pacrenuil. OHTOreHe3 [IBETKOBOTO PAaCTEHMSI: CTPOSHUE CEMEHU, CTaJAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
Oaktepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuass pabora Ne 3. «HaOmromeHue MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabora Ne 4. «l3ydyeHue cCTpoeHHUs TIOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKia poccuiickux u 3apyO0eKHBIX YYEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. | eHeTHuYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HAacle[AOBaHUs  IPU3HAKOB, ycTaHoOBIeHHble [.  MeHnenem.
MonoruOpuaHO€e CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B epBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHWe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclneqoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIHEIUIEGHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonnsiii psa v BapuanonHast kpupas. Hopma peaknuu npusHaka. KonnuectBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, nivM reHOTUNIUYECKasi, W3MEHYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u 1moNIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHUYMBOCTU. MyTalnoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTaliii. MyTarenHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI F€HETHYECKHUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEUIMBAHUSY,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-daxropay, «['eHeTnka rpymnm KpoBu», «MyTanuoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, myrauuu GopMbl KPBUILEB U OKPACKHU Telna), repbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 5. «H3yuenue pezyribmamos MoHO2UOPUOHO20 U OUSUOPUOHO2O
CKpewueanus y Opo3oghuisl Ha 20Mo8blX MUKPONPEenapamaxy.

Jlaboparopnas pabora Ne 6. «M3ydenne MoOAM(PHUKAIIMOHHON W3MEHUMBOCTH, MOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 MmyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpenapaTax».
[TpakTiueckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukamnus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MaccoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLIUU
pacTeHul U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Uucras nwHUA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayrOpuauHr. OtmanéHHas rulOpugusanus W e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHUSI CEeNEeKUUU PACTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepusi. KietouHsbie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03SIIICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KCHHS CEJIEKIIMM pPACTEHUH W JKUBOTHBIX (HA
CEJICKIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIH HAYTHOTO IICHTPA)».

11 KUIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS TEOopus U €&
MecTO B OMoJI0ruy. BiysHue 3BONIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh OSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3ivyusi 3MOPUOHOB pPa3HbIX BHU/IOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg Tteopusa Y. JlapBuna. IIpennocbulkM BO3HUKHOBEHHUS JapBHHU3MA.
JIBumokyiiue Ccuibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunrerndeckas Teopus sBomonuu (CTI) u e€ 0CHOBHbBIE MOJT0KEHUSI.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JIBuoxyme cuiibl ((akTopbl) 3BOJIOLNUU BHUJOB B mpupoje. MyTaluoHHbIN mpolecc u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIe BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLys.

EcrectBeHHbIl 0TOOp — HampaBisitolmuii gaxTop 3BoioUUU. DOPMBI €CTECTBEHHOI'O
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtoiuu. [Ipumepsl npucnocoOineHnit
y OpraHu3MoB. ApoMop(h 036l U UIN0-aTATITAIUH.

Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHblE (OpMBbl BUA000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakponsBomtornus. PopMbl 3BOJIOLUU: (puieTUYecKas, JAWBEPreHTHAs, KOHBEPIreHTHasd,
napaniensHas. HeoGpaTumMocTs 3BoIOLNY.



IIpoucxoxnenue OT  HeCNelUAIN3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K. M. bap, D.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuner w cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBennbiii  otbop», «MHOrooOpasue COpTOB pacTeHui», «MHoOroobpasue IMopos
JKUBOTHBIX», «[lomymnsumy, «MyTanuoHHas U3MEHUYMBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OOmas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapiipyra nyremectBus Y. Jlapsunay, «bopbba 3a cymectBoBanue», «lIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MJIOA0B U
ceMsiH, KosuteKiusi «[IpuMephl 3aIUTHRIX MPUCTIOCOOTIECHUH Y KUBOTHBIX», MOJielh «OCHOBHBIC
HaIlpaBJICHUS YBOIOLUNY», 00bEMHAs MO/IeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUYHBIXY.

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Monenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3BuTne Hacekomoro», «Pa3BuTue STymkm», MuKporpenapar «Jlpozodmuna» (HOpMAa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».
JlaGopaTtophnast pabora Ne 2. «Onucanue npucrocoOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas DBOJIOIUS. AOHOTEHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB M3  HEOPTraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble Tanmbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOTIOIMA. DOPMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTAHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zolickas 3pa 1 €€ nepuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KIUMaTa M TeOJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYeCKOro MUpa Kak OTpakeHUe 3BOJIONMUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJOBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTthe mpeacTaBieHHl o
MIPOUCXO0KICHUU YeJI0BEeKa. MeTO bl M3ydeHusl aHTpornorene3a. Cxo/IcTBa U pa3inyuus YeJIOBEKA
1 KUBOTHBIX. CHCTEMaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (pakTopel) aHTpomoreHesa. HacnmencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBIIUICHHUE,
peyb.



OCHOBHBIE CTaJIMM W BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YEIOBEK yMEINbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymubii.  Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh pacnpocTpaHeHus,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPOINEOUAHAs (eBpasuiickas), HErpo-
aBcTpaioujiHas  (dKBaTopuaiabHas), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHHS.
EnnncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3aukHoBeHNe COMHEYHOU CHCTeMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4YecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOECHUS
YeJI0BEeKa U YelOoBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUell0oBeUecKHne pach».

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue uenoBeka» (OIOCThI aBCTPAJIONUTEKA,
NUTEKAaHTPOIa, HEAHAEpPTaIblla, KPOMAaHbOHIIA), CJACNKU WIM M300pakeHHUs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhl, pyOnia, ckpedia), TeoXpoHOJIOruIecKasl TabJuIa,
KoJuieKUUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3yueHue HCKOMAEMBIX OCTAaTKOB PACTCHHN MU KUBOTHBIX B
KOJUIEKLIUASAX .

OKCcKypcusi «IBOIIOLMS OpPraHUYeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeauecKuil My3eit).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHas.

Oxonorundeckue (akropsl. Kimaccudukamus skomornyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TEMIEpaTrypa, BIAKHOCTb. DoTOmEepHuOaAU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO aONOTHUECKUX (paKTOpoB. bruosornyeckue puTMsl.

buotnueckne  ¢daktopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaYeHHe OHOTHYECKHX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MNOMysiiuu. OCHOBHBIE TMOKa3aTeldd MOMYJSLIUU:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHammuka
YUCJIICHHOCTHU MONYJSALUUU U €€ PETyIIsIIusl.

JdemoHcTpaumnu:

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

Tabmuiel u cxeMbl: kaprta «[Ipupogasie 30HbI 3emin», «Cpenbl 0OUTaHUS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmymsauuny, «3aKOHOMEPHOCTH pOCTAa YHUCJIEHHOCTH MOMYJISIUU
uH(py30pun-Tydenbkny, «llumesbie nenmu».



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Jlaboparopuass pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEycCa.
[Tpaktuueckas padora Ne 2. «[Toacuér MIOTHOCTH MOMYJISALMA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JI0OTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoneHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpopuueckas (mumienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [loHsiTue 00 sKkocucremMe U OHOTEOIEHO3E.
OyHKIMOHATBHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B HdKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeId H3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOC(Epbl Kak TI00aTbHONW IKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHMOTr€OXMMHYECKHE IHMKJIBI AJIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpOIOreHHbIe u3MeHeHus B onocdepe. ['modanpHbIE
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHAIBHOIO YIPABICHHs MPUPOTHBIMU pECYypcaMu U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IbIL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
cooOmecTBay, «llemn mnuTanus», «konorudeckas nupamuaay, «buocdepa u UYemoBEK»,
«JKocHUCcTeMa IIMPOKOJUCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoneHos
BOJI0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTreHHbIE BO3AECUCTBUS Ha MPUPOAYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «IlouBa — BakHeilmas
cocrapsitonas ouocheps», «DakTopsl gerpaganuu nousy, «Ilapaukossiil 3¢ dexT», «PakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoma B OGuochepe»,
«KpyroBopoT a3ota B mpupoae».

OGopynoBaHue: MOJIEJIL-AIIUIAK AL «Tunnyanlie OHOIIEHO3BI», repbapuii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIIMM pacTeHUl U  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 9KOJOTMYECKUM IpymnaM oxHoro Buaa, Kpacuas kaura Poccuiickoit
Deneparum, N300pakeHNsI OXPaHIEMBIX BHIOB PACTEHUH W KHUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy BbIJCJICHbI
CIICYIOIME COCTABIIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAETICHHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMYECKOTO MPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, MMATPpUOTU3MA,
YBa)XCHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJCHUIO, B3aUMHOIO
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITAa W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX " II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHHN OMOIOrMYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,Z[eI\/IICTBI/ISI J'IIO)ICfI C pa3sHbIMU Y6G)KJIGHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c¢(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATh W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPA30BAaHHMIO HA MPOTSIKEHUU BCEH
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pELIEHUH IMpoOJsieM, CBA3aHHBIX C palMOHAJIBHBIM IPUPOAOIOJIb30BaHUEM (COOJIOJCHHE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
yYMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIECICTBUS NPEANPUHUMAEMBIX
JeMcTBUI U IPEeOTBpallaTh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJILHOM, KOMMYHUKAaTHBHOM M COLMAIbHOM NpaKkTHUKE, T'OTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JHajore KyJbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpUIECHCTBOBAHUE S3bIKOBOIM M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOTMU Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, dYeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMM JJIsl COBPEMEHHOW IMBHIM3AIMU: OOecTIedeHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHATIEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHATBHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHaluu3a M OOBSICHEHUS SIBICHUM
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHUH IO OHOJOTMM B COOTBETCTBHHM C >KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlLIEHAYYHbIE TIOHATHS, OTPAXKAIOIINE LEITOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, NPOILECC, CHCTEeMa, HAayuyHbIH (DaKkT, MPUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOIIOJEHUE, U3MEPEHHUE, HKCHEPUMEHT U JIPYTHX), YHUBEpPCAJIbHbIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH I03HABATEIbHBIMH 1eCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMA, KIAcCU(PHUKAIMM, OOOOILEHHs), PACKPBIBaTh CMBICT OHOJOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsCHEHHMS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh MJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOIIUXCS MaTepUabHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYI M  MPAKTUYECKyI0  0O0jacTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpEICTBA TpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pACMO3HABaHUS U 3alIUTHl HHPOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHME 33a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallul, YMETh CMATYATh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

NPUHUMATh IEJId COBMECTHOW JEATENbHOCTH, OpPTaHM30BBIBATH W KOOPIUHHPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OnJaieHHe YHUBEPCAJIBHBIMH PeryissTHBHBIMH el CTBUAMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JNeMCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K XMBOH HPUPOAE, CBOEMY 3/J0POBBIO0 U 37J0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUJIaH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OICHHBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMmbel COO no 6uosnoruu Ha 6a30BOM YypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pa3iIMUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe W pOJM OUOJOTHMM B CHUCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JUISI PEIICHHs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHM3BEJIEHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennensa, T. Moprana, H. W.
BasuiioBa) u yueHus (o ieHTpax MHOTr0oOpa3us U MPOUCXO0KIEHHUS KyIbTypHBIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TIPOBEJEHHE OHOJIOrUYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIEC IPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO PAa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBbS OKPYXKAIOIIUX JIO/IEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYEeCKHe 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOCHHsI ydeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOCKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH], HBOJIONUS, ABIKYIIHE CHIIBl  ((AKTOpPBI) DBONIONHMH, TPHUCIIOCOOIECHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yYMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTMU: HAOIIOACHHWE M ONMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TMONYyYEHHBIX pEe3ylbTaTOB, HCIONH30BAHHBIX HAYUHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOr€OIEHO30B U 3KOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIMU B 3KOCHUCTEMAaX, AHTPOIIOT€HHbBIX U3MEHEHU I
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

yYMEHHE peIIaTh JJIEMCHTapHbIC OMOJOrMYECKUE 3aJau, COCTAaBISATH CXEMbI IEepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECKH OILICHMBATh W HWHTEPIPETUPOBATH WHPOPMAIHIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHbIe (LM POBbLIE)
Ne ni/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI

buonorus xak Hayka 1 brbmmorexa LTOK
e https://m.edso0o.ru/7f41c292

JKuBble cucTeMBbl U X OpraHu3anus 1 brbmmorexa LTOK
p t https://m.edso0o.ru/7f41c292

. bubmuorexa [JOK
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 9 0.5 https://m.edsoo.ru/7f41c292

KuzHenesTenbHOCTh KIETKH 4 bubmmorexa [TOK
A https://m.edso00.ru/7f41c292

PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 05 bubnmnoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292

HacnenctBeHHOCTh M1 NBMEHYMBOCTD 11 05 bubmuotexa [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292

Cenekiust opranu3mMoB. OCHOBBI 4 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292

PesepBHOE Bpems 1 bubmmorexa [JOK
p P https://m.edso00.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 36 1.5
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11 KITACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHbIe (UU(poBbHIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bceero odpa3oBaTebHbIE PeCypPChl
padoTshI
1 BBenenue 1
5 Cenexuusi OpraHu3MOB. 4 05 bubmuoreka [JOK
OCHOBEI OHOTEXHOJIOTHH ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 IBOIOIHOHHAs OHOTOTHA 13 0.5 https://m.edsoo.ru/7f41cc74
4 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 7 bubmmorexa [IOK
3emie https://m.edsoo.ru/7f41cc74
5 OprainusMebl U OK aromias cpeaa 4 bubmorexa HOK
p pyarotiias cpelt hitps://m.edso0.ru/7f41cc74
bu6mmorexa [IOK
6 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 4 0.5 httos://m.edsoo.ru/7fA1cc74
7 DBosrorus onochepsl 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 36 15
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