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HHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mnporpaMMmbl o OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpeiesieHUs
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAaHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHUS 00
o0IMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepariuin, a TakKe MOJIOKESHUS O cielu(uKe OHOIOTHH,
e 3HAUYEHUU B TO3HAHUU KUBOW MPHUPOABI U OOECNEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TEeIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS O0OYydYaloOIIMXCS CcpeacTBaMu ydyeOHoro mpeamera «buonorusy,
orpenenser 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, paclpelesieHHue 110
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTeIbHOCTh M3yueHUsi yueOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTeLHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIINXCA.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpPEeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM oO0y4YeHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUN 00yJaromuxcs 1mo
OCBOEGHHIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6monoruu (10—11 kmaccel, 6a30BBIil YpOBEHb) peaNn30BaH MPUHIIHIT
MPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosiorud, Omarojgapss 4eMy B HeW MpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NpPEACTaBICHUNA O 3A0pOBOM 0OO0pa3e KHU3HH U OCpeXHBIM OTHOIIEHHEM K OKpYXKaromen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONOrMYECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHUH KHUBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
MPOLIECCOB B MporpaMMe MO OWOJOTMM YAENEeHO BHHUMAHUE HCIOJIb30BAHUIO IOJYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU JUIsl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEeHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pa3HOr0 MOBEICHUS B OKpYXKAIOIIEH MPUPOIHON cpene,
aHalM3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K MPUKIAJTHOW HAMPABIEHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHue y 00ydaromuXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpeaHero oOiero oopa3oBaHus 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydalOIIUXCSl MPEACTABICHUNH O HAayyHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOIE U YETIOBEKY.

Bosbmioe 3HayeHue OMOJOTHSL MMEET TakKe Uil peIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO O0IIero oOpa3oBaHus, coruanu3anuu odyqarommxcs. N3yuenune
O6uosorun obecrieunBaer yCIIOBUSA ISt (dhopMupoBaHHUS UHTEIJICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUU C MPeJICTaBICHUSAMHU W3 JIPYTUX Y4eOHBIX NMpEJIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTONOXKEHHUS O MTpeTHA3HAUYCHIH YIeOHOTO
npeamera  «bUONOTHS» COCTaBUIM OCHOBY JUISL OMNpEJeNeHHs MOJIXO0A0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IPOTpaMMe TI0 OHOJIOTHH.
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OTt60p conmepkanust yaeoOHoro npeamera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH
C TO3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOIIHECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, OMpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOMIEH NPUPOIAHON cpene, BOCTpeOOBAaHHBIC B
MOBCETHEBHOM JKU3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOHM cHUCTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBHl COJIEPIKAaHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CrtpykTypupoBaHHe cOJep>KaHus y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMUUTEILHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHM3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO mpeamMera «BHONOTHs» BBIIEICHBI CICAYIONINE COJIepPKATEIbHbIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMay,
«Opraam3m Kak Ouosnoruyeckas cucremay, «CuctemMa u MHOrooOpaszue OpraHM4ecKoro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ienp wm3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3aluy >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTrmkeHne Ted W3ydeHus: ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl 3HAHMM O OMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXaIlUX OCHOBOHU uis (hopMHpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaxX HAy4YHOIro ITO3HAHWS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allvy,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y oOydarolmuxcs MO3HABATENbHBIX, MHTEIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN B MPOIECCe aHAJIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UeH U MOIX00B K U3YYEHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Y OOydYaromuxcs oOmei KyiabTypbl, (DYHKIHMOHAIBHOW T'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOLIETO MUpa KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHUe y OO0y4aroOUIMXCsd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOIOTMYECKUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIUTAHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIOBEKOM >XHWBOW TPUPOJIBI,
HEO00XO0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JIJISl TTOBBIMICHUS YPOBHS DKOJIOTHYECKOM
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHIl B MOBCETHEBHOW >KU3HU JUIS OICHKU
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIICHUIO K OKpYXalolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPUITAKTUKH 3a00JIEBAHUIA.

B cucreme cpennero obuiero odbpazoBanusi «buonorusy», usyyaemas Ha 6a30BOM YpOBHE,
SBJISICTCSL 00S13aTENbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIMM B COCTAaB MPEAMETHON o00yiacTu
«EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlist uzydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpeTHEr0 001Iero o0pa3oBaHuUsl OTBOJAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
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Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKON, ICTETUKON U mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI MUpa. CucTeMa OMOJOrHUYeCKUX HayK.
Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHNE, IKCIIEPUMEHT, OIKCaHUe, U3MEPEHUE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTAaTUCTUYECKasi 00pabOTKa TaHHBIX).
JdemoHcTpaumuu:
Ioptpetst: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.
Tabnuibl U cxembl: «MeTOIbl TTO3HAHUS KUBOU IPUPOIBDY.
JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
[TpakTuaeckass pabora Ne 1. «Vcmonp3oBaHWE  pa3IUYHBIX  METOJOB TPU  U3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusbie cuctempl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHwsi Oumonoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CgoiictBa OuocucteM W UX pa3zHooOpa3ue. YPOBHU OpraHHU3alMUd OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpanum:
Tabmuiel U cxeMbl: «OCHOBHBIC TTPU3HAKHU )KU3HNY, «YPOBHH OpraHU3AIUHU JKUBOW TIPUPOJIBI.
O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XWMHMYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJbI M MHUHEpPAJIbHBIX BELIECTB B KkieTke. llogaepxkaHue OCMOTHUECKOIO
OanaHca.

benxu. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEIKOB.

®epMeHTHl — OMoONOrMueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuust  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrneBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30Kcupubo03a), Jucaxapuibl
(caxaposa, JlakTO3a) W TMOJUcaxapuibl (Kpaxmal, TJIUKOTeH, IeJIT003a). buonorndeckue
(GYHKLUU YTIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonunuasl, crepounbl. [uapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykiieotnasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u dynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[uronorusa — Hayka o kierke. KiertouHas teopust — npuMmep B3aUMOJCHCTBUS HIEH U
(dakTOB B HAYYHOM MO3HAHUH. MeTO bl U3yUEHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue NprU3HaKK KJIETOK: 3aMKHYTasi HapyKHast
MemOpaHa, mosekynsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oemka.

Tunbl kiIeTOK: SykKapuoTHUecKas U THpokapuotuyeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.
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[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAJIMUKC, UX (YHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluroriazMa u e€ OpraHoOMIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MUTOXOHIAPUHA M IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruiasma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.
JdemoHcTpaumuu:
IMoptpetni: A. Jleenryk, P. I'yk, T. IlIBann, M. lIneiiaen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunc, P. ®pankiun, K. M. bap.
Juarpammel: «Pacnpenenenre XMMUYECKUX JIEMEHTOB B HEXXHUBOW mpupoae», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM IPUPOJEN.
Tabmunel u cxembl: «[leproanueckas Tabiva XUMHUYECKUX JIEMEHTOBY, «CTpOEHUE MOJICKYJIbI
BOnbI», «buocunres Oenka», «CTpoeHne Moiekynsl Oenka», «Ctpoenue depmenTay,
«Hyxneunoseie kucnotel. [JHK», «Ctpoenue moisekynsl AT®», «CTpoeHrne 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KHUBOTHON KieTku», «CTpoeHue pacTUTelnbHOU KieTkn», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKN», «CTpoeHue sapa KIETKN», «Y TIIeBOJbDY, «JIUmuas.
OOGopynoBaHue: CBETOBOM  MHUKPOCKOI, 00OpyIOBaHWE JUIsi TPOBEICHUS  HAOJIOJICHUH,
U3MEpEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.
JlaGopaTopHble U MpaKkTH4YecKne padoThbi:
JlaGopatopHnast pabota Ne 1. «M3ydyeHne KataIuTUIECKON aKTUBHOCTH (PEpMEHTOB (Ha mpUMepe
aMUJIa3bl WK KaTalasbl)y.
JlaGopaTtopHnast pabota Ne 2. «M3yueHnue CTpoeHUsI KJIETOK PAaCTEHUM, )KUBOTHBIX U OaKTepUi 1O/
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u UX OMHCAHUEY.

Tema 4. 'KuzneneaTeJbLHOCTh KJIETKH.

OOmen BemecTB, MWIM MeTa0oIM3M. AccuMWIAIUS (TUIACTUYECKHA OOMEH) W
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Pob
3aKOHOB COXPaHEHHUs BEILECTB U SHEPTUU B TOHUMaHUU MeTabosIu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIif. Ponb dpepmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHoBasg (a3bl (oTocuHTe3a. Peakuuu ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Brniusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYIOIue OakTepuu. 3HAYCHHE XEMOCHHTEe3a JJIsl KU3HHM Ha
3emute.

OHepreTuyeckuii oOMeH B  KieTke. PacuienjeHue BeUIECTB, BBbIIEICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. JTanbl s3HepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakuuu wmatpuynoro cunre3a. ['enetmueckas wuHbopmarus u JHK. Peanuzanus
reHeTUYecKoi MHQpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNILIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasiuuu. KonupoBanue
aMUHOKHUCIIOT. Ponb pubocom B GrocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
U. ViBanoBckuil). OCOOEHHOCTH CTPOEHHUS M KU3HEHHOro IMKJIa BUpPYcoB. bakrepuodaru.
Bone3nu pacteHuii, >kUBOTHBIX M 4YelOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIH, peBepTa3a W HHTETpasa.
[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumu:
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IMoptpetst: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.
Tabmuiel u cxembl: «Tunbl nutanusy, «Metabomusm», «MHUTOXOHAPU», «IHEPreTUIECKUN
obmeny, «Xmoporiacty», «P@orocunresy, «Ctpoenne [JHK», «Ctpoenue n GyHKIMOHUpOBaHWE
reHay, «Cunrte3 Oenkay, «['eHeTmdeckwii kom», «Bupyce», «bakrepuodaru», «CtpoeHue u
»ku3HeHHBIH ki Bupyca CITM/{a, 6akrepuodaray, «Permmukamms JJHK».
Ob6opynoBanue: mojenu-amminkanuu «Y nsoenne JIHK u tpanckpunuus», «brnocunres 6emkay,
«CtpoeHnue KiIeTku», Mojienb cTtpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii nuKki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mwuro3. Ilpomeccsl,
nporekaromue B uHTepdase. Permukanms — peakius marpuaHoro cuHrte3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JUTUTOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum mutosa. I[lpomeccsl, mpoucxonsiiyue Ha pasHbIX
cTagusIX MUTO3a. BHOJIOTHYECKUI CMBIC MUATO34.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpazoBaHUE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoieccel, mpoucxoasmme Ha craausx Meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BEIE *kKene3bl:
CEeMEHHUKU M su4HHKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
AllIeKIIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOEHHOCTHM CTpOCHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpHOHAIbHOE pPa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIGHUE, TacTPYIISIHSA,
opranoreses. IloctamOproHanbHOe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: MPAMOE,
HenpsiMoe (JIM4uMHOYHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTaIuN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI  Pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUu», «BereraTuBHOE pa3MHOXEHUE pPAacCTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJHK», «Murtoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

OO6opynoBaHue: MUKPOCKON,  MHKponpenapaTsl  «CrepMaTo30uabl  MIIEKOIUTAIOIIErO»,
«Sinexnerka mitekonuraroniero», «KapumoknHe3 B KIETKax KOpellKa JIyKa», MarHUTHas
Moieb-anmnukanus «/lenenue knetkny», moaens JJHK, Mogens meTadazHoit XpoMOCOMBI.
JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHass pabora Ne 3. «HabmroneHume MHUTO3a B KIETKAaX KOHYHMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIPENapaTax.

JlaGopatopnass pabora Ned. «l3yueHue CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.
IIpenmer u 3agmaun reHetuku. Mcropus pa3sBuTus TeHETHKH. Ponb nuTONIOTMH U
HMOPHUOJIOTHY B CTAHOBJICHUU F€HETHKHU. BKi1ag poccHiiCKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE

6
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FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIOIOTUYECKUH, LUTOT€HEeTHYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnyeckass CHMBOJIMKA, UCIIOJb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
Mounoru0puaHoe ckpenuBanue. 3akKoH equHOo00pasusi THOPUI0B MMepBOro mnokosenus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a umcrtorel ramer. [lonnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpeluBaHUEe. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICTICHIS TE€HOTUIIA OCOOH.

CueruieHHOe HacleqoBaHuWe mnpu3HakoB. Pabora T. Moprana 1o cHeIJIEHHOMY
HacJje10BaHuI0 TeHoB. HapyleHue cienyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. [ eHeTHUeCcKue KapThl.

['eneruka nmona. XpoMOCOMHOE OIpEeIeHUE 1Mojaa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3menunBoCTh. BuAbl M3MEHUMBOCTH: HEHACJIEACTBEHHAss M HACIEACTBEHHasd. Poub
cpeapl B HEHACIEJCTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpUCTHKAa  MOIU(UKAITMOHHOU
M3MEHYMBOCTH. BapuanvoHHBIA psii U BapuauMoHHas KpuBass. Hopma peakuum mnpusHaxa.
KonuyecTBeHHblE M KAaueCTBEHHBbICE TNPU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOIU(PUKAITIOHHOM U3MEHUHUBOCTH.

HacneacrTBennas, iy reHOTUNIMYECKast, ”3BMEHUYNBOCTh. KoMOMHATHBHASL M3MEHYUBOCTD.
Meiio3 u TmOJIOBOM mporecc — OCHOBAa KOMOMHATHBHOM W3MEHUYMBOCTU. MyTalMoOHHAs
U3MEHYUBOCTh. Kimaccuukamusi MyTranuii: TeHHBbIE, XPOMOCOMHBIC, TeHOMHBIC. YacroTa U
NPUYMHBI MyTalil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIJOB B HACIIEICTBEHHON
n3menunBoctu H. . BaBuiosa.

BuesaepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uemoBeka. OCHOBHBIE METO/bI T'€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudyeckuii. COBpEeMEHHOE OIpeACICHHEe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Je3HM C  HACJIEACTBEHHOM  MPEapacIioioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTaluu. CTBOJOBBIE KIETKH.
[TpuntumBl 310pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, TPO(DUIAKTHKA U JICYEHUSI TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MIPEOTBPAIEHUH U JICUCHUHN TeHETUYECKUX 3a00JIEBaHHI YeTIOBEKa.

JleMoHCTpanum:

[optpetsl: I'. Mennens, T.Mopran, I'.ge ®pu3, C. C.UYersepukoB, H. B.Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuipl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IIUTOTEHETHYECKasi OCHOBaY, «3aKOH
pacIIeruieHuss U ero IIUTOTeHeTHYeCKass OCHOBa», «3aKOH YHMCTOTHI rameT», «JurubpumgHoe
ckpemuBanue», «lluronorndeckrue OCHOBBI AUTUOPUIHOTO CKpEIIMBaHUS», «Meio3y,
«B3aumoneicTBie alIeNbHBIX TEHOB», «[€HeTHUeCKHue KapThl pPACTeHHWH, J>XUBOTHBIX U
yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBOoCTHY», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
U3MEHYHBOCTHY.

O6opynoBaHue: MOAETU-ANTUINKAIIUN «MonorubpuaHoe CKpELIMBaHUE, «Henonnoe
JoMUHUpOBaHUEY, «/lurnbpumHoe ckpemmBanuey, «llepekpéct XpoMOCOM», MHKPOCKON H
Mukpornpenapar «J/Ipozoduna» (Hopma, mytanuu HOpMbI KPBUTEEB U OKPACKHU Tela), repbapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:
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JlaGopatopnast pa6ota Ne 5. «M3ydeHume pe3yabTaToOB MOHOTHOPHUIAHOTO M AWUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTax.
JlaGopatopnass pabora Ne 6. «M3ydyenne MoOau(DUKAIIMOHHOW W3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».
JlaboparopHnas pabota Ne 7. «AHanu3 myrauuii y Apo30¢uiibl Ha TOTOBBIX MUKPOIpEnapaTax.
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCTOBHBIX YEIOBEKa.

Tema 7. Cesekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M MpoIECcC. 3apoKACHUE CEIEKIMU W JAoMecTuKanusd. Yuyenue H.
. BaBuioBa 0 IEHTpax MPOUCXOXICHUS W MHOT000pas3usi KydbTypHBIX pacTteHuil. LleHTpsl
MPOUCXO0XKICHUS JOMAITHUX XKUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMEHHBIE METOJIbI CEeNIeKIIMH. MacCOBBI ¥ MHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacTeHul U KUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHUE — MHOPUIUHT.
Uucras nuaus. CkpelyBaHUEe YWCTBIX JuHHMA. [erepo3uc, wunu THOpHIHAs CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawHr. OtnanéHHas THOpuau3amuss U e€ yCIEeXH.
N cKyCCTBEHHBI MyTareHe3 M IOJYyYEHHE MOJIUILIOUIOB. JOCTMIKEHHS CEJIEKUMH PACTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oTpacib NPOU3BOJCTBA. ['eHHAs HMHXKEHEpHUsA. DTambl CO3JaHUS
pekomOunantHol JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxeHepus. Kiierodnsbie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHui. KiIIoHMpOBaHME BBICOKONPOAYKTUBHBIX
CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKHE M JTHYecKue mpobiembl. MO —
FEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JIeMOHCTpallMH:

Iloprpetsl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHUII,
«Ilopoapl  AOMAIIHUX SKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtrnanéHHas
rubpuan3amus», «Paborel akamemuka M. @. lBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHuEe U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU TUIOJOB U KOPHEIUIONOB TUKUX (POPM U KYJIBTYPHBIX COPTOB PACTEHUI,
repOapuii «CenbcKOX03HCTBEHHBIC PACTEHUS Y.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl W JOCTHIKEHUS CENEKIMM pPACTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBo/nrOonMOHHAsA OHOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B OMOJI0ruU. BiusiHue 3BONMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HAYK.

CuzerensctBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKON JieTomnucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GpIop MaTEepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs SMOPHOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Teopuss Y. JlapBuHa. IIpennoceuiku BO3HUKHOBEHHs JapBUHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIllIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonnu (CTD) 1 e€ 0OCHOBHbBIE MOJIOKEHUS.
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Muxkpossomtonus. [Tomynsanus kak eIMHULA BUIA U 3BOJIIOLUH.
JBmxyue cuibl ((akTopbl) SBOJIIOLMU BHJIOB B MpuUpoje. MyTallMOHHBIN MpoLecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBisioimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucrmocoOaeHHOCT ~ OpPraHM3MOB ~ Kak  pe3yibTar  d3BOJIONMU.  [Ipumepsl

npUcnoco0IeHNu y OpraHu3MoB. ApoMOp(O3bl U UANOAANTALINH.

Bun u BupgooOpasosanue. Kputepuu Buga. OcHOBHble (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHUECKOE.

MaxposBosmtonust. @opMbl IBOIOLUM: (puUIeTHYecKas, JTUBEPreHTHasi, KOHBEPreHTHas,
napasuiensHas. HeobpatumocTs 3BoIIONNY.

[Ipoucxoxkaenne  OT  HeCHEIHAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuaan3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpanmu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

TaGauiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBennblii  0TOOp», «MHOrooOpasue copToB pacteHuit»y, «MHOrooopasue mopos
YKUBOTHBIX», «[Tonynsumy, «MyTtannoHHas U3MEHYUBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «llpucrnocoO0neHHOCTh
opraau3mMoBy, «I'eorpaduueckoe Bim000pa3zoBaHuey, « IKOJIOTHICCKOE BUI000PAa30BAHUE.

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAacKu, HaOOp IJI0JI0B
U ceMsH, KoJurekmus «[IpuMepsl 3allUTHBIX MPUCTOCOOJICHUH Y IKHBOTHBIX», MOJICNb
«OCHOBHBIE HaINpaBIIEHUS DJBOJIOLUUNY», O0BbEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaduueckass kapra mupa, KoyuiekKuus «DPOpMbl COXPAHHOCTH HMCKOMAeMbIX
JKUBOTHBIX W PACTCHHI», Monenb anmukanus «llepekpéct xpoMocom», BIaXHBIE Mpenaparsl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaru GOpMbl KPbUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(POIOTHUECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne2. «OmucaHue NPUCIIOCOOJIEHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbIEe IPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: a0MOreHe3 M MaHchepMus. XUMHYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKHX  BEIIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHUUYECKON 3Bomtonu. HauanbHble 3Tanel 6uonoruueckoit spomonuu. ['unoresa PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKH U UX
sBoroLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam M nepuojam. Karapxeil. Apxelickag u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEpPHOIb: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaitno3oiickas spa u €€ nepuopbl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMara W reoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLUN
pPACTUTENBHOIO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil U XKUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.
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Cucrema opraHM4ecKoro Mupa Kak oTpaxkeHue »Bostonru. OCHOBHbIE CUCTEMAaTHYECKUe
CPYIIIbI OPTraHU3MOB.

DOBOJIIOLMS  YeJoBeKa. AHTpPONOJIOrMs Kak Hayka. Pa3BuThe mnpeactaBieHU o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo/ibl 3yueHus: aHTpororese3a. CxoAcTa U pa3indMsl 4eJoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEeIIOBEKA.

JBmwxynmme cwibl (pakTopsl) aHTpomoreneza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOILIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZAa, MBILIUICHHUE,
peub.

OcHOBHbBIE CTaJIMM W BETBU SBOJIIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, UeTOBEeK yMebl,
Yenosek mnpsamoxoxasamuii, YemoBek HeaHaepranbekui, YenoBek pasymubld. Haxonku
HCKOIAaeMbIX OCTATKOB, BpPEeMsI CYIIECTBOBaHUS, 00JACTh pacnpoCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: eBpoIeouIHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaidbHas), MOHTOJOUJHAS  (a3uMaTCKO-amMepuKaHckas). Yeptsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumu:

Hoptpetsr: ®. Penu, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuiel u cxembl: «Bo3HukHoBeHHe COMHEYHON CUCTeMbI», «Pa3BuTHe OpraHMueckoro Mupa,
«PacturenbHas kietka», «KuBorHas knerka», «lIpoxapumornueckas kierka», «CoBpeMeHHas
CHUCTEMa OpPraHuyecKoro mupa», «CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUSI 4YEJIOBEKa M
4yeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOIMYECKUX HAaXOJ0K IPEIKOB
COBPEMEHHOT0 uesoBeka», «/lpesHeimue moan», «JpeHue mroan», «IlepBbie coBpeMEeHHbIE
Toan», «YenoBeueckue pachl».

O06opynoBaHKe: MYJISHKA «[IpoucxoxneHue YeJI0BEKa (OrocThI aBCTPaJIONHUTEKA,
MUTEKaHTPOIa, HEaHAEepTalblla, KPOMAHbOHIIA), CJIENKHU WIM U300paKeHHUs] KAMEHHbBIX OpyJIuil
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIornieckas Tabnuua,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «l3ydeHue uCKOMAaeMbIX OCTATKOB PACTEHUN M KMBOTHBIX B
KOJUIEKLIUSAX».

OKcKypeusi «OBOJIIOLMSL OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHbIM WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

OKkojorusi Kak Hayka. 3ajaud W pas3fenbl dKOJIOTMH. MeToabl 3KOJIOTMYECKUX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMsI ~ OpPraHU3MOB:  BOJAHAs,  HA3eMHO-BO3/AYIIHAs,  ITOYBEHHAas,
BHYTPHUOpPTaHU3MEHHAs.

Oxonornueckue (axropel. Knaccudukanus sxonmorudeckux (paxTopoB: abMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBUE IKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHCcTBHIO a0noTHYecKUX GakTopoB. bruoiornueckue puTMsl.

buornueckne dakropel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHMIA:  KOHKYpPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOmyasauud. OCHOBHBIE TIOKA3aTENIN IOMYJISIIUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALIUU U €€ peryIsiusl.

JdemoHcTpaumnu:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.
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Tabnuibl u cxembl: kapta «IIpupoaHbie 30HBI 3eMan», «Cpebl 0OMTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmynsauuny, «3aKOHOMEPHOCTH pPOCTAa YUCICHHOCTH MOMYJISIUU
nHpy3opun-Tydenpkny, «Ilumespie enmny.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlabGopaTopHas pabota Ne 3. «Mopdosioruueckue OCOOCHHOCTH PACTCHUH U3 PasHBIX
MeCT OOUTAHUSI.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «[loxcy€r IIIOTHOCTH TOMYJISAIMHA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01ecTBa M DKOJIOrHYeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpopuueckas (rumienasi). Bunbl-nomunantel. CBs3u B OHMOLIEHO3E.

DKOJOru4ecKre CUCTeMbl (dKocucTtembl). [loHaTHe 00 SKOCHUCTEeME W OHMOTreoIeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3JKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, pPEAYLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSI. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKLMHU, YUCIEHHOCTH, Ouomaccel. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETyIsiusi, pazButue. CyKieccus.

[Ipupoanble 5KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akTop ycroiunBoctr 3KocucteM. CoxXpaHeHHE OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak rio0anbHOW HKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopothsl BemiecTB U OHOT€OXMMHYECKHE ITMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emun. AHTPONOreHHble U3MEHeHHs B Ouocdepe.
['moGasibHBIE HKOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHue TpuUpoAbl M dyenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPAlLMOHAIBHOIO YIPaBJICHUS MPUPOAHBIMU
pecypcamu U UX UCHoib30BaHue. JJOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIbIL.

JdemoHcTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuiel u cxembl: «[Iumesie nenn», «buoienos: cocraB u crpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHusy, «OKoJoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKocHucTeMa MIMPOKOJIIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOro Jjeca», «buoreHnos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONIOTEHHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeilmmias
cocrassitoas onocgeps», «DakTopsl nerpaganuu nousy, «[lapHukoBsiil 3ppexT», «DakTopsl
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
xu3HU B Onochepe», «O30HOBHIN dKpaH Ouochepwr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3ora B Ipupoe».

Oo0opyaoBaHue: MOIETb-aIIIINKALIM «Tunnuneie OMOLIEHO3bI», repbapuit
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomeno3», «BpenuTtenu  BakHEMIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
IIPUHAJUIEKAIINE K Pa3HBIM HKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepainyu, U300pakeHUST OXPAHIEMbIX BUJIOB PACTEHUM U HKUBOTHBIX.
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INIAHUPYEMBIE PE3VIJIBTATEI OCBOEHU S ITPOTPAMMBI I10 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBILIIEI'O OBPA30OBAHU S

Cormacno ®I'OC COO, ycranaBiauBalOTCA TpeOOBAaHUS K pe3yiabTaraM OCBOCHHS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM H
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YIBTATOB OCBOEHHUS Ipeamera «buosorus» BbIIECICHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH W CaMOOIIPECICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOr0 3HAHUSl, TOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH ACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJIOTMYECKOro IPAaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC IJIAHBI.

JIndHOCTHBIE PE3yNAbTaThl OCBOEHUS Mpeamera «bHONorus» AOCTUTalOTCS B €IWHCTBE
y‘Ie6HOﬁ A BOCIUTATEIBHOMU ACATCIIBHOCTHU B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecCTBE MpaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTaplIEeMy IIOKOJIEHHIO, B3aHMHOI'O
YBaXEHUS, OEpPEeKHOr0  OTHOIIEHHUS K  KyJbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHUS yUeOHOro npeaMera «buonorus» T0KHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCA CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOr0o  0OIIecTBa,
paclIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAESITEIbHOCTH B MPOLIECCE pealn3allui OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpa:kIaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh ~ TPAKAAHCKON MO3UIMM  OOydYarollerocss Kak aKTMBHOTO U
OTBETCTBEHHOT'0O YJIEeHa POCCUKCKOI0 OOLIECTBa;

OCO3HaHHME CBOUX KOHCTUTYIHOHHBIX IIpaB M O0OsS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOW AEATENbHOCTH IPU CO3JaHUU y4eOHBIX NMPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OMpEAEATh COOCTBEHHYIO TO3UILHUI0 [0 OTHOLICHHIO K SBICHHSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME  YYMUThIBaTh B  CBOMX JECHCTBUSIX  HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOEKACHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHUS Yy4eOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS
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c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKTAHCKON UACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHON, ropmocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAMIO M IaMATHUKAM [PUPOJBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAQJ] POCCUMCKUX YUYEHBIX B CTAaHOBJIEHUE M Ppa3BUTHE
OMOJI0TUY, TOHUMAaHK 3HAYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUIMCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CITOCOOHOCTH OIICHMBATh CHUTYAllUIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTHPYIChH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYayIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJMUTENSIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS [ICHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPATULIUSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MUPY, BKIOYas 3CTETHKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

HNOHUMaHHE HMOLMOHAILHOTO BO3ICHCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHME NPOSBIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

5) pu3nyeckoro  BocnuTaHusi, (GOPMHUPOBAHUS ~ KYJBTYPbl  30POBbS  H
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

NOHUMAaHME U pean3alus 3J0POBOTO U Oe30macHoro odpasza KU3HHU (30pOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX TMPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryiasipHas (u3MuecKas aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

NOHUMaHWE LEHHOCTH MpPaBUJI MHIUBUAYaJIbHOIO M KOJUIEKTUBHOIO 0€3011acHOro
MOBE/ICHUS B CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IMOCIEACTBUI M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOIECHHUS AJIKOIOoJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTb K aKTMBHOM JI€ATETLHOCTH TEXHOJIOTUYECKON M COIIMAIbHON HAaNpaBIEeHHOCTH,
CHOCOOHOCTD WHULIMHUPOBATD, IJIaHUPOBATb n CaMOCTOATEIIbHO BBIITOJIHATH TaKYIO
NesITeNbHOCTD;

WHTEpPEC K pasIuyHbIM chepaM TpodecCHOHATBLHON NESTeNIbHOCTH, YMEHHUE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOPa30BaHMIO M CaMOOOpPa30BaHHIO Ha MPOTSHKEHUM BCel
KHU3HH,

7) 3K0JIOrH4eCKOr0 BOCITHTAHHUS:

9KOJIOTHYECKHU 11elecoo0pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHMS;
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HIOBBIIIEHUE YPOBHS HKOJOTHMYECKOW KyJIbTYpbl: MPUOOPETEHHE OIbITAa IIAHUPOBAHMS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JUISI OKPYKAIOIIEeH Cpe/Ibl;

0CO3HaHME ITI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IMyTel UX peLIeHus;

CIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble NMPU M3yYCHUU OMOJIOTUM 3HAHHUS U YMEHUS
IpU pEIIEHUH IMpoOsieM, CBSA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOEHNE
IpaBU MOBEACHHUS B NPHPOJIC, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACWCTBUM, NPUHOCALIUX Bpe] OKpYKAlOLIEHd NPUPOJHOU Cpene,
YMEHHUE MPOTHO3MPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOIO 3KOJIOIMYECKOIO MBIIUICHHS, 3KOJIOTMYECKON KyJIbTYphl, OIbITA
JeSITEIbHOCTH  OKOJIOTUYECKON  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOW W COLIMAIBbHOM NpPaKTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOHN eATeNTbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

Cc(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKd M OOILECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIIBCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOICUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue crenu@uku OMOJOTMHM KaK HAayKH, OCO3HaHUs e€ ponu B (hopMUpOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEN M pelIeHUH IPOo0IeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTUH JUII COBPEMEHHOW IMBHIIM3AIMK: O0ECTICUCHHS
HOBOI'O YPOBHS pa3BUTHsl MEIAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPo0sIeM U oOecrieueHus nepexoa K ycTOMYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUHM OHMOJIOTUYECKUX 3HAHWW B IIEJIAX MOBBILICHUS OOLIEH
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHON T'PAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHuu ONOIOTHH;

IIOHUMAHNE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHHUS JJI aHalIW3a M OOBACHEHWs SBJICHUMN
OKpYKAIOIIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JejlaTb OOOCHOBAHHbIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS IS PELIeHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYalUsIX;

OCO3HAHUE L[EHHOCTH HAYy4YHOH AEATECIIBHOCTH, TOTOBHOCTb OCYIIECTBIATH NPOCKTHYIO U
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBHUM C IKM3HEHHBIMU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHHS ydueOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHsS] OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATH S, OTPaXKarolIue EeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOIECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
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Teopusi, HCCleoBaHue, HAOII0JeHNe, W3MEpPEHUe, SKCIEPUMEHT U JPYTHX), YHUBEpCajbHbIE
yueOHbIe JeHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON T'PAMOTHOCTH W COLMAIBHONW KOMIIETCHIIMH OO0YyJaronuxcs,
CIIOCOOHOCTh o0ydJaromuxcs UCITIOJIb30BaTh OCBOCHHBIC MEXIUCIUTITNHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHBbIC JACWCTBHUS B I103HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.
MetanpeameTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHHs
JOJI’KHBI OTPAXKATh:

OB.]'[a}IeHHe YHUBEpPCAJIBHBIMUA yqeﬁanMn NO03HABATEJbHBIMH JIeliCTBUSIMHU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AaKTyaJH3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOGHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMH, OOOOIIEHHsS), pPACKPHIBATh CMBICI OHOJOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIC MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU TOHATUSMU );

OTIpeNeNATh LEeNH JEeATeIBHOCTH, 3ajaBas IHapamMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCTIOJIb30BaTh OWOJIOTUYECKUE TOHATHS Ui OOBSCHEHUS (AKTOB W SIBICHUH >KUBOU
PUPOJIBI;

CTPOHUTH JIOTMYECKHE pacCyKACHUs (MHIYyKTHBHBIC, MACIyKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJIsi MPEACTABICHHS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOLINXCSl MaTepUaTbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI e TETbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH pabOTy B YCIOBUSIX pEaTbHOTO, BHUPTYAIBHOTO W
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHUS:

BJIQ/IETh HaBBIKAMH Y4eOHO-HCCIIEOBATENbCKOW U MPOEKTHOW JEeSATENbHOCTH, HaBBIKAMH
paspelieHus npodseM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHUCKY METO/IO0B
pelIeHUs] TPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO PA3IMYHbIX METOJ0B TO3HAHUS;

WCIIOJIH30BaTh PA3JIMYHBIE BHJBI JICATEIHOCTH IO TIOJYYEHMIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAIMU, TPEOOPa30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

GbopMHUpPOBATh HAYYHBIM THUIT MBIIUICHHS, BIa/IETh HAYYHOU TEPMUHOJIOTHEHN, KITIOUYEBBIMU
MOHATUSMU U METOJAMU;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIC 3a/ladyd B 00pa30BaTENbHON JACSITEIBHOCTH W
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3aJady, BBIJBUTATh
TUINIOTE3y €€ peIlIeHUs,, HaXOAUTh apPryMEHThl MJid JIOKAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATH MOJIYYEHHBIE B X0/1€ PELICHUS 33/1a4Ml pPe3yJIbTaThl, KPUTUYECKU OLICHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;
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OCYILECTBIISITh IICTICHANIPABICHHBIN TOUCK TIEPEHOCa CPEICTB M CIIOCOOOB ICHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCHUTh 3HAHWsSI B  TIO3HABaTENFHYIO W  MPAKTHYECKYI  OO0JIaCTH
KU3HECATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, TpeUiaraTh OPUTHHAIBHBIC IOAXOIBI M PELICHUS, CTABHUTH
npoOJIeMbI M 331a4H, IOIYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHHMKAX HMHPOpMANUU (TEKCT€ Y4eOHOIro Mocooms,
HAYYHO-TIOMYJISIPHOU JIUTEPaType, OMOJOTHUECKUX CIOBapsSX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
NPEJICTaBJICHUS, KPDUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTHBOPECYHBOCTD;

dopMynHupoBaTh 3ampoChl M TPUMEHSTH Pa3IMYHbIE METOIBl MpPH IOHCKE U OTOOpe
Oouosornyeckoit nHMGopMaIK, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YIeOHBIX 3a/1a4;

NpPUOOpPETaTh OIBIT HMCIOIH30BAaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEIACTABICHHUS OHOJOTHUECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTrOe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE cpejicTBa Ipu paboTe ¢ OHOIOrMYecKoin
uHpOpMaLUE: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe M MaTeMAaTUYCeCKUE 3HAKU U CHUMBOJIBI,
dopMmyiel, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMU pPACIO3HABAHWS W 3alUThl WHGOpMANUK, WHPOPMAITMOHHON
0€301MaCHOCTH JIMYHOCTH.

OB.]IaIIeHI/le YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA I[eﬁCTBHHMH:

1) o6menne:

OCYHICCTBIATL KOMMYHUKAIIUHU BO BCCX C(i)ean JKU3HH, aKTUBHO Yy4YaCTBOBATb B JUAJIOTC
WIH JUCKYCCHHU MO CYIIECTBY 0OCYXIaeMoil TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBAThH
CYKACHUA OTHOCHUTCIIBHO BBINIOJIHCHUSA npeﬂnaraeMoffl 3aa4i, YUYUTbIBATb MHTCPEChI H
COTJIACOBAHHOCTH MO3MIIUI PYTMX YUACTHUKOB JMATIOTa WK IUCKYCCHH);

pacrio3HaBaTh HEBepOalbHBIE CPEICTBAa OOIICHHS, IOHMMAaTh 3HAYCHHE COIMAIbHBIX
3HAKOB, MPENOCHUIOK BOBHUKHOBEHUST KOHMIMKTHBIX CUTYAIUi, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;

BJIJIETh Pa3IMYHBIMU CHOCOOAMH OOIIEHUS W B3aWMOJICUCTBHS, MOHUMATh HAMEPCHHUS
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bOpMyITHPOBATH CBOU BO3PAKEHHS;

PasBEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHs C HCIOJIB30BAHMEM S3BIKOBBIX
CPEJCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHAMBHUIYAIbHOM pabOTHl MpU
pelieHny OMOI0rHYecKoi MpobaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JECUCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOM J1€ATeIbHOCTH, OPTraHW30BBIBaTh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JIEHWCTBUMN, paclpeAciiaTh pojd € Y4ETOM
MHEHHUI Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU padOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJIOTO YYaCTHMKA KOMaH]bl B OOIIMI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

16



PN Buwonorma 10=11kn. 2023-24
[peJlaraTb HOBBIE IPOEKTHI, OLEHUBATH HMJEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;
OCYLIECTBIIATH IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IUYHBIX CUTYyaLHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PETryJIsITUBHBIMU JeHCTBUSIMMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JJIs BBIABICHUS MNpoOJIEM M UX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CHUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IeJIeBble U CMBICIIOBbIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K >KMBOM IIPUPOJIE, CBOEMY 3JO0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBbHYIO JEATEIBbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIC 3aJaud B O0Opa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pPEIIEeHUs NMPOoOJIeMbl C YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIIUpATh paMKH y4€OHOT0 MpeAMETa HAa OCHOBE JINYHBIX NPEATOYTEHUH;

Jies1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 00JIACTSIX
3HaHMUM, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHTh KOPPEKTHBBI B JESTEIbHOCTb, OLCHHBATDH
COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIJICTh HABBIKAMH I103HABATENBHON pe(ieKCHU KaK OCO3HAHUSI COBEPIIACMBIX ACHCTBUIA
W MBICJIMTCIIbHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
JUTSL OLICHKH CHTYAIlMH, BBIOOpa BEPHOTO PEIICHMUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUHICHUSA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX NPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHX:
NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
IIPUHUMATh MOTHMBBI M apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IpU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OIINOKH;
HNPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHHs nporpammbl COO no 6uonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buosorusy HaydHble 3HAHMS, YMEHUS U
CHocoObl JIEHCTBUM 10 OCBOEGHHIO, HWHTEpPIpPETAlMUU NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITeAbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NMPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B
porpaMMe IpeaAMETHbIE Pe3yJIbTaThl IPEACTABICHBI 110 roJaM 00yueHHUs.

IIpenmeTHble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «bnonorus»
6 10 knacce 10NKHBI OTPAXKATh:
c(OpPMHPOBAHHOCTh 3HAHUH O MecTe M pOJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

17



PN Buwonorma 10=11kn. 2023-24

YMEHHUE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMHUHOB M MOHITHUMN: )KM3Hb, KIIETKa,
opranusM, Merabonu3Mm (0OOMEH BEIIECTB M  IPEBpAICHHE JHEPIruu), TOMEeocTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs HKHMBBIX  CHCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yYMEHUE u3jIaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTal[lOHHas,
[EHTpaJlbHas J0rMa MOJIKYJSApHOM Ouonoruu), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuioa) 1 yueHus (0 LIEHTPpax MHOr00Opa3us 1 MPOUCXOKICHUS KyJIbTypHbIX pacTeHuit H.
W. BaBuinosa), onpeAessTh TPaHULIbl X TIPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIIaJIeTh METOJaMH HAay4YHOI'O MO3HAHUS B OMOJIOTMHU: HAOJIOJICHHE M ONMCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHUE JI€aTh BbIBObI HA OCHOBAaHUHU IIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHbIC NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NpEBpallCHUsI YHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUsS, UHIUBUAYAJIBbHOIO PAa3BUTHSA
opranu3ma (OHTOTEHE3);

yYMEHUE MPUMEHATh MOJYYECHHBbIE 3HAHUA 751 OOBSICHEHUs OMOJOIMYECKUX IMPOLECCOB U
SIBIICHUM, JIJISl IPUHSATHS IPAKTUYECKUX PEIICHUH B MMOBCETHEBHOMN KU3HHU C MBI 00eCTICYeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIEH, COOMIONEHUST HOPM
TPaMOTHOTO TOBEJICHHUSI B OKPYXKAIOWIEH NPUPOIHON cpeae, MOHMMaHUue HEOOXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUNH COBPEMEHHOW OMOJIOrMH M OMOTEXHOJIOTHH JUIsl palioOHaIbLHOIO
PUPOONIOIB30BAHNUS;

yYMEHHUE pellaTh 3JEMEHTapHble TI'€HETHUYECKHE 3aJaud Ha MOHO- M JUTHOpUAHOE
CKpEIIMBaHKE, CIETUICHHOE HACIEJ0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJICKa3aHMsl HaclleZI0BaHUS PU3HAKOB Y OPTraHU3MOB;

YMEHME BBINNOJIHSTH JIA0OpATOpPHBbIE U MpaKTUYECKue paboThl, cOOI0aTh MpaBUia MPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHUYECKH OIEHHMBATh M WHTEPHPETHPOBATH HHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBJAOHAYYHbIE 3HAHMS W3 pa3jIMYHBIX HMCTOYHHMKOB (CpEICTBa
MaccoBOW WH(MOpPMAINH, HAYYHO-TIONYJSIPHBIE MaTepHaIIbl), ITUYECKHE aCMEKThI COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE CcO3/7aBaTh COOCTBEHHBbIE THMCHMEHHBIE M YCTHBIE COOOIIeHUs, 00001Iast
Ouonornyeckyro HMHGOpPMAlMIO M3 HECKOJIbKMX HCTOYHHKOB, TPaMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN anmapaT OUOJIOTHH.

IIpenmeTHbie pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «bunosorus»
6 11 Knacce 10JIKHBI OTPAXKATD:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OHOJOIMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOIOTMUYECKUX TEPMUHOB U MOHSATHM: BU, MOMYJISAIHS,
reHO(OH], JBOJIOLMS, JBIKYIIHE CHIbl ((aKTOpPbl) SBOJIOLUHU, MPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENH MUTaH!s, YKOJIOrMYecKas mupamMmuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouojormuyeckue Teopuu (3BomronuoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmieBoro cxozacrsa K.
M. Bopa, uepenoBaHus riaaBHBIX HampasieHUi u myrei sBomounu A. H. CeBeprioa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensTb rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;
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YMEHHUE BIaJIeTh METOJIaMH HAay4YHOI'O MO3HAaHUS B OMOJIOTHMHU: HAOJIIOJCHUE M ONMHUCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUM, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
DKCIEPUMEHTA, BBIIBM)KCHUE THMIIOTE3bl, BBISABICHHUE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU TOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIACTATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUSI OMOIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  IPOLIECCOB:  HACIEACTBEHHOW  M3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJOIMUYECKHX (DaKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHATh MOJY4YEHHbIE 3HAHUA 11 OOBSICHEHUS OMOJIOrMYECKUX IPOLIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0ECTIeueHus
0€30I1aCHOCTH CBOErO 3J0POBbS M 3/I0POBbsl OKPYKAIOUIMX JIOJCH, COONIOJEHHUS HOpPM
IPaMOTHOTO TMOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKCHUM COBPEMEHHOMU ouosoruu JUIs palMOHAIBHOTO
IIPUPO/IONOIB30BAHUS;

yYMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTABIISATh CXEMBl IMEpPEeHOCa
BELIECTB U SHEPTUU B KOcHcTeMax (LENH MUTaHus:);

YMEHHUE BBINOJIHATH J1a00OpaTOpHbIE U IMpaKTHYECKHe paboThl, COOMI0NATh HpaBUiIa IMPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KpPUTHUYECKU OLEHMBATh M HHTEPHPETHPOBATH HHPOPMALUIO OHOJOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMHGpOpMalMK, HAayYHO-IIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE cOOOUIeHUs, 00001as
OMOJIOTMYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HMCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue KomnnuectBo yacos ‘ DnexTpoHHbIE (ITUPPOBLIE)
n/m pa3ziesioB U TEM Beero| Kontponshbie |[[Tpaktiueckue 00pazoBaTeNbHbIE PECYPCHI
HpOTpaMMBI paboTHI paboTHI

1 |buosnorus kak Hayka 2 0.5 bubnnoreka HOK
https://m.edsoo.ru/7f41¢c292

2 |PKuBble CHCTEMBI U MX 1 bu6mmoreka [IOK
OpTraHU3aIHsl https://m.edsoo.ru/7f41¢c292

3 || XuMuueckuii CocTaB 8 1 1 bubnuorexa LIOK
CTPOCHHE KJIETKU https://m.edsoo.ru/7f41c292

4 |PKusHenesaTelbHOCTh 6 0,5 buonuorexa [JOK
KIIETKU https://m.edsoo.ru/7f41c292
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Ne HaumenoBanue KonuuecTBo 1yacos ‘ DOnekTpoHHbIE (IUPPOBEIE)
n/m pas3aesoB U TeM Beero| KontponsHbie |[[Ipaktiyeckue o0Opa3oBaTesibHbIE PECYPCHI
HpOrpaMMbI padoThI paboTHI
5 ||Pa3MHOXKECHHE H 5 0,5 1 bubmuorexa [JOK
UHIUBUAYaIbHOE https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
6 |[HacmencrtBeHHOCTH U 8 15 15 bu6nuoreka [JOK
U3MEHYHUBOCTh https://m.edsoo.ru/7f41¢c292
OpPraHUu3MOB
7 ||Cenekiusi OpraHU3MOB. 3 bubnmoreka [JOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 |[Pe3epBHOE Bpems 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO 34 3,5 4
YACOB I10 [TPOT'PAMME
11 KJIACC
Ne HaunmenoBanue ‘ KonnyectBo yacoB OnexTpoHHbIe (1I(POBHIC)
/1 pa3eiioB U TeM Beero| Kontponbhbre |[IpakTudeckie 00pa3oBaTeNbHBIC PECYPCHI
HpOTrpaMMBI paboTHI paboThI
1 |[OBomonmonHas 9 1 1 bu6mmoreka [IOK
ouoorus https://m.edsoo.ru/7f41cc74
2 ||BosHukHOBEHHE U 9 0,5 0.5 bubnuorexa [JOK
pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f41cc74
3emie
3 ||Opranu3Mel u 5 0,5 1 bubnuorexa [HOK
OKpyXXaromias cpesia https://m.edsoo.ru/7f41cc74
4 ||CoobmiecTBa 1 9 1 bubmuorexa [JOK
9KOJIOTHUECKUE https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 |[Pe3epBHOE Bpems 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 3 2.5
YACOB I10
[MTPOI'PAMME
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