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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEICIICHUS
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB O0y4YeHHS U TPeOOBAHUN K YPOBHIO MOJITOTOBKH BBITYCKHHUKOB, MOJOXEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IO3HAHMU S>KUBOM IpPUPOJBl M OOECeYeHHH CYLIECTBOBaHMs 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MnpejacTaBieHHe O LesaX, 00 olmel crpareruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOOydvarolluxcs cpejacTBamMu yuyeOHoro mnpenmera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JOTMKHU 00pa30BaTEeIbHOrO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM U IpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX NeHCTBUN 00ydaroIuxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOr0 00pa30BaHMs.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Yy4YeHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHU, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIECHUS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay C¢ u3ydeHHEM OOIIEOMONOrMYECKHX TEOpHH, a Takxke
3HaHUH O CTPOEHUH KUBBIX CHCTEM PA3HOT'O PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTHKH
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeNoBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11€J1eCO00pa3HOro MOBEACHHS B OKpYXKarollel MpUpOaHOIl cpele,
aHaJIN3a BIMSHUS XO3ANCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOM HAIMpPAaBICHHOCTH Yy4eOHOTO
npenmMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHre y OOYYarOIUXCsA CIIOCOOHOCTH afanTUPOBATbCI K H3MEHEHUSM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAyYHOM KapTHHE MHpA,
pacumpsieT 1 0000IaeT 3HaHUA O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alMl W DHBOJIIOLMH, CO34aET YCJIOBHUSA [UIA: IO3HAHUS 3aKOHOB JKMBOH IPUPOIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KM3HH, YKOJIOTMYECKOTO MBILIJICHHS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, coluann3anuy odyyaromuxcs. M3yyenne



Ounoaorun o0OecnieunBaer YCIIOBHS JUTSt (dhopMupoBaHUs WHTEJIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOyYaIOIIUECcs TOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KMU3HHU U MPAKTUUECKOU aesaTenbHOCTH. Oco00e MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alyd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTro mnpeamera «BbHonorusy BbIIEICHBI CISAYIONUE COACPKATCIbHBIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHNS )KUBOU MPUPOBD», « IKOCUCTEMBI U TPUCYIIIME UM 3aKOHOMEPHOCTH.

eny u3ydenus: yueOHoro mnpeamera «buomorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JaronMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHUI UCIONB30BaTh OTU 3HAHUS AJISl TPAMOTHBIX JIEHCTBUN B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOyYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3yYEHHUIO )KMBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3allNN;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarONMMXCS YMEHHUM WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM [EATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHHUH B TIOBCEHEBHOW >KU3HU UL OLECHKU
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», udyyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, ICTETUKON U mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpos, . Yorcon n @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJIALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
MPUPOIBD».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DJIEMEHTHI: MaKpOdBJIEMEHTBIL,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpaJIbHBIX BeleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6€IKOB. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuubl. OTiuuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTalu3aTOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMojucaxapunbl (Kpaxmai, TJIMKOTEH, IeJUI0Io3a). buonornvyeckue (GyHKIUH
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxkneunoseie kucnotsl: [IHK u PHK. Hykieotuabl — MOHOMEpBHI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ue nNpu3Haky KJIETOK: 3aMKHYTask HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MpOKapruoTHUECKON KiIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE DYKapUOTHYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranousl kinetku: DIIC, annapar ['onpmku, nuzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHOUA0B KIETKU. BritoueHusl.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «lleproanueckass TabnMIa XMUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpOoeHHE pAacTUTENbHOW KIETKH», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpEnapaThl pPacTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUS (SHEpreTHYecKii 00MeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U PHEPTUHU B IOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A AJIs KU3HU Ha 3emIie. Biusiaue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTKe. PacmieruieHne  BEIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. ['enetmueckas wunpopmamus u JHK. Peammzauwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUINIWS, peBEpTasa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTuueckuili oomen», «Xaopomaact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«baktepnodarn», «Ctpoenne wu xku3HeHHbId 1Mk Bupyca CIIM[la, OGakrtepuodaray,
«Pennukanus JJHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenune JIHK u tpanckpunmmsy, «buocunres
Oenka», «CTpoeHHe KIETKW», MOjieThb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permnukanusa — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. IIpomeccel, mpoucxonsdmpe Ha pasHBIX
CTagusAX MUTO3a. bUOJIOrMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBOE€, MOYKOBAaHHE OIHO- W MHOTOKJIETOYHBIX, CIIOpooOpa3zoBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMbica U 3HaUeHUE Meo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo30oup,
SUIEKIIETKA) — CcIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SUIEKICTOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsmoe u Henpsmoe pasButuey», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNI0BEKay, «OCHOBHBIE CTaJJUM OHTOTEHE3a.

OO6opynoBaHMe: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonurawoomero», «KapuokuHe3 B KiIe€TKax Kopellka JyKa», MarHUTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
AMOpHUOJIOTHN B CTAHOBJIEHUU F'eHETHKHU. BKitas poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUII0IOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBIeHHble [I.  Mennenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B MepBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOIO  HAclelOBaHHA  IPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOILEe CKpelldBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuerulenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacimenoBaHue IpU3HAKOB, CLEIJICHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Krnaccugukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T€HOMHbIe. YacTora u



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto IIIIP-ananusa. HacnenctBenHele 3a0oiieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hell. MeauMKO-TeHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merio3», «B3aumoaeincTBrie ajielbHbIX '€HOBY, «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bunmbl wu3MenunBoctn», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalMoHHas
M3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHueY», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOIN H
Mukpornpenapar «Jlpo3oduna» (Hopma, myTanuu (Gopmbl KpbUIbEB U OKpPacKu Teja), repodapuii
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKaIIMOHHON U3MEHYMBOCTH, IIOCTPOCHHE
BApPUAILIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHamu3 MyTanMii y JApo30pWiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKIMU. MacCcOBbIM M WHAMBUIYAIbHBI OTOOpHI B CENEKLIUU
pacTteHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KopoACTBEHHOE CKpeIMBaHNEe — HHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuausanuss U e€ YCHexXH.
HcKkyCCTBEHHBIN MyTareHe3 M IMOJYyYEHHUE MOJUILIOUAOB. J[OCTHKEHUS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kinetounas wumnxenepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble M IpakTHYeCKHEe PAdOThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA 0HOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYAMMEHTAapHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKymiue CHJIbl SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxymue cuiibl ((pakTophl) BOMIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaLysl.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnnd. PopMbel eCTeCTBEHHOTO
otbopa.

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BoJitonuu. [IpuMepsl mpucnocoOaeHui
y opranu3mMoB. ApoMop(}o3bl U UANO0-aAANITALUH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUHU: (QUIETHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

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

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYHBOCTDY, «ApoMOpdO3BI»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranu3zMoBy, «I'eorpaduueckoe Bum000pa3oBaHme», « IKOJIOTUIECKOE BHI000PA30BAHUE).

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPHUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKMX. OKCIEPUMEHTAIBHOE  IOJITBEPXKICHUE
XUMUYECKOW 3BoJtonnK. HavanbHble aTansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBoMIOMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII dKUBBIX OPTraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaMm U nepuogam. Karapxel. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa opraHM4eCcKOro Myupa Kak OTpakeHUE 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxonamuii, YenoBek HeanaepTaibckui, YemoBek pazyMubiid. Haxomaku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHME aHAaTOMUYECKUX YEepT CTPOEHUs
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

Ob6opynoBanue: wmynsku «lIpoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. METoAbl JKOJIOTHYECKUX
MCCIIEI0BaHMI. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorunueckue (akropsl. Kmaccudukamus skomorudeckux (akTopoB: aOUOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckne  ¢dakTopel. Buumbl OMOTHMYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA MOnmyssiud. OCHOBHBIE MOKAa3aTeNy IOIYJISILUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALNU U €€ PEeTyIIsIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThl:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
oOUTaHUN.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMKN Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

OKkonoruyeckre cuctembl (9kocucremsl). [loHsTHe 00 sKocucTeMe M OHOreoLEHO3e.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. ODKOJIOTMYECKHe NHpaMHbl: HPOAYKLUH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOpEryJisLus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToH4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBoctu O6nuocdepsl. OCHOBA PaLlMOHATIBHOIO YIPABJICHUS MPUPOIAHBIMU PECYpCaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JdemoHcTpanmuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuraHusy, «OKoMorMueckas mnupamuaa», «buocdepa u yemosex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BakHelue MCTOYHMKU 3arpsi3HEHHUS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrasisonas ouocheps», «DakTopsl Aerpaganuu nousy, «[lapHuKoBbIi 3G herT», «DPakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot azora B Ipupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyIlliaM ogHOro Buaa, KpacHas kaura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpPeOOBAaHUS K peE3yibTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CIIEAYIOUINE  COCTAaBIIAIONINE: OCO3HAHWE OOYYAIOUIMMHCS  POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPUYECKHX TPAJAULIUNA Pa3BUTUA
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOACTBOBATHCSA B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLMOKYJIbTYPHBIMHA, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMM, IPUHATBIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHMS M CIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXKEHUS K 3aKOHY W IPABOMIOPSAIKY, YEIOBEKY Tpyda M CTapUIEMy IIOKOJIEHHUIO, B3aUMHOIO
YBOKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CHOCOOHOCTHh OOy4arolUXcsi PyKOBOJACTBOBAThCSA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paCinpC€HUC XKHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTU B MNPOLCCCEC p€ainu3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIHTAHUS

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6H3aHHOCTeI>'I, YBaXXCHHUEC 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33/1a4, BHITTOJHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUUTBIBATH B CBOHUX HGI\/'ICTBI/IHX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIEHBIM
MTOJIOKEHUEM;



TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBIMIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OMOJOTUY, TOHUMAaHH 3HAU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TIOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHUPOBAHUN  KYJAbTYPbl 30POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTENHHO  BBITIONHATH  TaKyIO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPA30BAHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX MOCJEICTBUN JJI OKPYXKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aTBLHOr0 XapaKTepa SKOJOTHIECCKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpHU pelIeHuu MPoOIeM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOIBL30BaHHEM (COOIIOCHNE
MpaBWJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HYKOJIOTMUECKHE IMOCIEACTBUS MPeapPUHIMAEMbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Me PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATE/IbHON, KOMMYHHUKAaTHMBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKH ¢ OOIIECTBEHHOW TMPAKTUKW, OCHOBAHHOTO Ha JMAaJore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIIeM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJII COBPEMEHHOW ITUBMIIM3AINH: 00eCTeUeHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3AaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOJIeM B obecTieueHust epexoa K yCTOWYUBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH o0yuaronuxcs, GopMUPYEMOil MpU N3y4eHUU OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBIICHUUN
OKPYXAaIOIIeT0 MHUpPAa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yMEHHE JenaTh OO0OCHOBaHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW AEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIe) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJ0B IMO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0eHUe, U3MEpeHUe, SKCIEPUMEHT M JpPYTuX), YHUBEpCalbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYJATUBHBIE), 00eCIEUHUBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a3oBbIe JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS JUIsl OObsCHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpacCykJIeHUs (MHAYKTHUBHbIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHHH B M3y4YaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH PasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pPabOTy B YCIOBUSX PEANbHOTO, BUPTYaJlbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3aj]ayd, IPUMEHEHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M U AKTyaJIM3UpOBaTh 3a7ady, BbIABUIATH
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMaruu (TeKkcTe y4eOHOro mocoowus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAy4YHBIN $I3bIK B KauecTBE cpeicTBa IpH paboTe C¢ OMOJOrHYecKOou
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IETh HABbIKAMH pAClO3HABaHUS U 3alIMTHl HHQOpMAIMU, HHYOPMAILIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYILIECTBY OOCY)XTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS KOH(IMKTHBIX CUTYaIMid, yMETh CMATr4aTh KOH(QIMUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rnYecKoi mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTD MIPUMEHEHHSI TPYTIITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHUu30BbIBaTh M KOOPAMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMM PeryIssTHBHBIMH e CTBUAMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K XMBOW INPUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B PA3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLCHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO o Guosnoruu Ha 6a30BOM YpPOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
NEeSTEAbHOCTH 10 IMOJyYCHUIO HOBOTO 3HAHMS M NPHUMEHEHUIO 3HAHUH B Pa3iIMUHbIX Y4EOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Mera0osmu3M (0OMEH BEIIECTB U NPEBpallleHHe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BE/IECHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MoJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BasusoBa) u ydeHus (0 LeHTpax MHOTr000Opasusi U MPOUCXOXKACHUS KyJIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensaTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MpPOBEIeHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/IbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIMBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SIBIICHUH, 1711 IPUHATUS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C [ETbI0 00eCTIeueHusI
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTUH JJIsl palliOHAILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAOUIYIO IICEBIOHAYYHBIC 3HAHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CPEACTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMoNoTNYecKyl0 HH(POPMAIMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CO/IepPKaHNe OMOJOTHUECKUX TEPMUHOB M TTOHATHI: BHUI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, peIyLIeHTbI, LIeNU MUTaH!s, SKOJIOrHYecKas mupaMua, OuoreomneHos, ouocdepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHasackoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIIPOLIECCOB W SIBIICHWH, OpraHMW3alus W TMPOBEACHHUE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIy MCCIeTyEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX 0OBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX N3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUS 7S 00BSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SBIICHUH, 17151 IPUHATHSA MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaIoIell NPUPONHON cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOU Ouosorun Ui paLMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIIaTh 3JIEMCHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJISATH CXEMbI IepeHoca
BEILIECTB U SHEPIUHU B SKOcUCTeMax (LIeNU MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ y4eOHBIM U 1a0opaToOpHBIM 000pPYI0BaHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HHGpOpMalMU, HAyYHO-IIONYJIAPHBIE MaTepUallbl), paccMaTpUBaTh IJI00AIbHbIE
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATD 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00001mas
Ouosnornyeckyro HHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 0.5 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 05 1 bubmmnoreka HOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* buomorwust, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakiueit Kpukcynosa E.A., OG11ecTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTHIO

«Pycckoe cioBo - y4eOHUK»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA
Mertoauueckoe nocodue k yueoOnuky B. b. 3axapo Ba, C. I'. MamonToBa, H. 1.
Connna, E. T. 3axapoBou

«buonorus. O6mas 6uonorus. 10 kinacc. YriayOnéHHBIN

ypoBenby / B. b. 3axapos. — M. : JIpoda, 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://m.edsoo.ru/7f41¢c292

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