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MNOACHUTEJIBHAS 3AIIMCKA

ITpu pa3paborke mporpaMmbl IO OMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISL OIpPEIEICHUS
MOJIXO0Z0B K (OpPMHUPOBAHHIO cojaepkaHHus ydeOHoro mnpeamera «buonorus» cocTaBuiIn:
koHuenTtyaibHble nonoxenus ®PI'OC COO o B3auM0OOYCIOBIEHHOCTH 1IN, COAEp)KaHMUs,
pe3yiabpTaToB 00y4eHHsI U TPeOOBaHHMI K YPOBHIO IOATOTOBKH BBITYCKHHKOB, IOJOXEHUS 00
O0IMIMX LEeNSX W MPHUHIMIAX, XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O CHeupUKe OMOJIOTHH,
e 3HAYEHUM B MO3HAHUU JKUBOW NPHPOJIBI U OOECIIEYCHHUU CYIIECTBOBAHMS YEIOBEYECKOro
obmiectBa. CornacHO Ha3BaHHBIM IMOJIOKEHUSAM, ONpPENENeHbl OCHOBHBIE (DYHKIIMH HPOrpaMMBbI
0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouonoruu Aaér MpeacTaBiIeHUE O LesX, 00 o0mel crpaTerun 00ydeHUs,
BOCIIUTAHUS M DPa3BUTHSA O0OydaromuXcs cpencTBaMu ydeOHoro mnpeamera «buonorusy,
OIpenensieT 00sA3aTeNbHOE MPEIMETHOE COAEpPXKAHHE, €ro CTPYKTYpY, paclpeneineHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCIJIe0BAaTEeIbHOCTh U3YUYEHUs y4eOHOro maTepuana C
y4€TOM MEXIPEeIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, IOTUKM 00pa3oBaTeIbHOTO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4arOMIUXCsl.

B mnporpamme mno OuoONOruM TaKKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM U TPEAMETHBIM pe3yibTaTaM o0OydeHus B (HOPMHUPOBAHHU
OCHOBHBIX BHJIOB y4€0OHO-ITO3HABATEIbHOMN JeSITENbHOCTH/Y4eOHBIX IeHCTBUI 00ydaromuxcs mo
OCBOEHHIO COJIEpKaHUs OMOJIOrHYECKOro 00 pa3oBaHMsL.

B nporpamme no Ouonoruu (10—11 xmaccel, 6a30BbIi YpOBEHb) peaqn30BaH MPUHLIHUII
MIPEEMCTBEHHOCTH B H3Y4YeHUM Ouosoruu, Onarojgaps uyeMy B HEW mpocMaTpuUBaercs
HaIPaBJICHHOCTh HA Pa3BUTHE 3HAHUI, CBSA3aHHBIX C (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'O
MUPOBO33pEHHS, IEHHOCTHBIX OpHEHTAUUNH  JUYHOCTH, OKOJOTMYECKOrO  MBIIIJICHMUS,
MpEJCTaBICHUA O 3J0pPOBOM o00pa3ze KM3HH M OepexHBbIM OTHOIIEHHEM K OKpYy)Karolien
npuponHoii cpene. [lodToMy Hapsny ¢ U3ydeHHEeM OOIIeOMOJOTHYEeCKUX TEOpUl, a TakkKe
3HAaHHUH O CTPOEHUHU KUBBIX CUCTEM PAa3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX IIPOTEKAIOIUX B HUX
IIPOLIECCOB B TMporpamMme Mo OHOJIOTMH YAEIEHO BHMMAHME HCIIOJIb30BAHUIO MOJY4YEHHBIX
3HAHUH B TIOBCEIHEBHOW KHU3HH JUJIsl PEIICHUS NPUKIIAIHBIX 33/1a4, B TOM YK ClIe: MPOQHIAKTUKA
HACJIEZICTBEHHBIX ~ 3a00JI€BaHUI  4YEJOBEKa, MEIUKO-I€HETHMUECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBAHHS SKOJIOTHYECKU IIeJIECO00Pa3HOro MOBEACHHUS B OKPY)KAIOUIEH NMPHUPOAHOH cpene,
aHaNM3a BIMSHUS XO3SMCTBEHHOM JESITENbHOCTH 4YeJIOBEeKa Ha COCTOSHHUE MPUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHME BHHUMAaHHUS K IMPHUKIAJHOW HAMpaBIEHHOCTH Y4eOHOro
npeameTa «buonorus» MpOAUKTOBAHO HEOOXOAWMOCTBIO OOecredeHus] YCIOBUN JJIsl peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3aJ]a4 IIKOJIBHOI0 OMOJIOrHYecKoro o0pa3oBaHus, KOTopas Ipeanoiaraer
dbopmupoBaHue y 0OYyYaromMXCsi CHOCOOHOCTH aJalTHPOBATHCA K HM3MEHEHHSIM JAMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT0 MUPA.

buonorus Ha ypoBHE cpenHero oOiiero odpa3zoBaHus 3aHHMaeT BaxxHoe MecTo. OHa
obecrieunBaer (GopMHUpoBaHHE y OOyYaroLIMXCS IPEICTaBJICHUM O HaydHOM KapTHHE MUpa,
paciupsier 1 00001IaeT 3HaHUsI O KUBOHM IpUpoJie, €€ OTIMUYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alMd W D3BOJIOLUH, CO34A€T YCIIOBUS JJIs: MO3HAHMS 3aKOHOB YXUBOM MPUPOJIBL,
¢dopmupoBaHus (YHKIMOHAIbHONW T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasza
KHU3HU, SKOJIOTMYECKOr0 MBIIIJICHHS, [EHHOCTHOT O OTHOILLIEHUS K )KMUBOM MPHUPOJIE U YETIOBEKY.

bonpmoe 3HaueHMe OHOJOTHMsS MMEET TakKXKe Ul PELIEHHs BOCIUTATENbHBIX MU
Pa3BUBAIOIIMX 3aJ]ad CPeIHEro O0IIero 00pa3oBaHMsl, COIMANM3aMK o0ydaromuxcs. Vzydyenue
Ouonoruu obecrnieunBaer yCIIOBUS ISl dbopMupoBaHUS UHTEJUICKTYaIbHBIX,



KOMMYHUKAIIHOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpBI, CIIOCOOCTBYET
UHTETpallui OMOJIOTMYECKUX 3HAHMM C MPEACTaBICHUSAMHM M3 APYrUX y4eOHBIX MpEAMETOB, B
4acCTHOCTH, (PU3MKHU, XUMUHU U reorpaduu. HazpanHble MOT0KEHUS 0 MpeaHa3HAYEHUN y4eO HOTro
npeamera «buonorus» coctaBUIM OCHOBY JJIsi OIpEAeNeHHs TIOAXO0A0B K oTOopy u
CTPYKTYPHUPOBAHUIO €r0 COAEpKaHus, IPEICTaBIEHHOIO B IpOrpaMMe 10 OUOJIOrUH.

Ot60p conepxanus ydeOHoro npeameta «buonorus» Ha 6a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIHNI KyJIbTypOCOOOpa3HOTo MOJX0/a, B COOTBETCTBUU C KOTOPHIM OOYy4aloIIUecs JOKHBI
OCBOWTH 3HAHUS U YMEHHS, 3HAUMMbIe I (OPMHUPOBAHUS OOIIEH KYyJIbTYpbI, ONpPEAEIsIoNe
aJIeKBaTHOE IMOBEJCHHE YeJIOBEKa B OKpYXKarolledl HpHUpOIHOH cpene, BOCTpeOOBaHHBIC B
MOBCEAHEBHOM KU3HU M MpaKTUYECKoU aesTenbHocTH. Ocoboe MECTO B ATOW CHCTEME 3HaHUU
3aHUMAIOT JJIEMEHTHl COACP)KAaHUS, KOTOpBIE CIy)KaT OCHOBOM 11 (popMUpOBaHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTALMAX JIMIHOCTH, CITIOCOOCTBYIOINX T'YMaHU3aUU ONOJIOT NYECKOr0 00pa3oBaHMUs.

CTpyKTypupoBaHHE coOAep)KaHHS y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIIOTHU
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUM 00 OTIMYMUTEIBHBIX OCOOEHHOCTIX
KUBOM MPUPOABI, O €€ ypPOBHEBOW OpraHU3allMM U 3BOJIOLMHU. B COOTBETCTBUM C 3THM B
CTpYKType yueOHOro mpenmMera «buosiorus» BbIIENIEHBI CIEAYIOIINUE COACPKATENbHbIE JTHHHUH:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OHoJoruvecKasi CucTemMay,
«Opranusm kKak Ouonoruyeckas cucremay, «CrucremMa U MHOrOOOpa3ne OPraHMYEcCKOro MHUpPa,
«OBOMIOLUS KUBOU PUPOABDY, « DKOCUCTEMBI U IPUCYILHAE UM 3aKOHOMEPHOCTI.

Ilenp wm3yuenus yuyeOHoOro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAQJICHHE
00y4aloUMMHCST 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJbHOM OpraHU3alMd >KUBBIX CUCTEM
pa3HOTO paHra v MPHOOPETEHUE YMEHHUI MCIOIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JEHCTBUI B
OTHOILIEHUU O0BEKTOB XKUBOW NMPUPOABI U PELICHUS Pa3IMUHbIX )KU3HEHHBIX MPOOJIEM.

Joctmxenne nenu usydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
obecrieunBaeTCs peleHNeM CIEAYOIIMX 3a/1a:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAHUH O OMONOTHYECKUX TEOpHUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHUiIaX, CIy)KallMX OCHOBOM AJs (hOPMUPOBAHMS
NIPEJCTaBICHUA O €CTECTBEHHO-HAy4yHOH KapTHHE MHpPa, O METO/Jax HAy4YHOIro MO3HaHuf,
CTPOSHHH, MHOTOOOpa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHH3allHH,
BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHMSIX B ONOJIOTHH;

dbopmupoBaHue y 0OydaloIIUMXCsl MO3HABATENbHBIX, WHTEUIEKTYAJIbHBIX M TBOPUYECKHX
crocoOHOCTeN B Mpoliecce aHalu3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAyYHBIX B3IJIAIOB,
UJeH U MOAXOA0B K U3YyUEHUIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydarommuxcs o0meld KyabTypbl, (YHKIHMOHAJbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHITH M OLICHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHpa >KUBOH MPHUPOILI Ha
OCHOBAHUH 3HAHUI U OMBITA, MOJYYEHHBIX TPU U3YUCHUU OHOJIOTUH

¢dopmupoBaHue y oOydaroIUMXCsl YMEHUH WIIIOCTPUPOBATh 3HAUYEHHUE OUOIOTMYECKUX
3HaHUW B MPAKTHUYECKOH JEATENbHOCTH 4YEJIOBEKAa, PAa3BUTUHU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUN 1 arpoOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM KHBOH IMPHUPOJBI,
HEOO0XOIMMOCTH OEpEeKHOr0 OTHOILIEHUS K Hell, COOII0AeHUs STHYECKUX HOPM IIPU MPOBEIECHUN
OMOJIOrMYECKUX HCCIeI0BaHU;

OCO3HAHME IIEHHOCTH OMOJIOrMYEeCKMX 3HAHWU JUIS MOBBIIIEHUS YPOBHS 3KOJOTHMYECKOU
KyJIBTYPBI, JUIsl HOPMUPOBAHHS HAYYHOT O MU POBO33PEHHUS;



NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN W YMEHHUH B TMOBCEIHEBHOW KU3HU I OLICHKH
MOCJIECTBUI CBOEH IEATENFHOCTH IO OTHOIIEHHIO K OKpYKalomlel cpene, COOCTBEHHOMY
3I0pOBbI0, 00OCHOBaHUE U COOJIIOICHNE Mep MPODUIAKTUKH 3a00JIEBaHUH.

B cucreme cpennero o6miero odpaszoBanusi «buomnorusy», nzydaemas Ha 6a30BOM ypOBHE,
SIBJIICTCS O0SI3aTEIBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB IPEJAMETHOH O0JIACTH
«EcTeCcTBeHHO-HAYyYHBIC TTPESIMETHIY.

Jnst u3ydenus 6uonoruu Ha 6a30BOM ypOBHE CpeAaHEro o0Iero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knmacce — 34 vaca (1 gac B Heneno).

COJAEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJiorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMH C OOIIECTBEHHBIMHM, TEXHHUYECKUMH H JPYTHMH
€CTeCTBEHHBIMH HayKamH, (uiocodueil, 3THUKOH, 3CTeTuKod M mnpaBoM. Ponp Ouonoruu B
(hopMUpOBaHNU COBpEMEHHON Hay4yHOU KapTUHBI MUpa. Crucrema OMOIIOrMYecKuX HayK.

MeTozpl MO3HAaHUS KUBOU TPUPOJBI (HAOII0AEHHE, SKCIIEPUMEHT, ONKMCaHNe, U3MEpPEHHE,
KJIAaCCH (PUKAIKs, MOJICIIMPOBAHUE, CTATUCTHYECKass 00padOTKa TaHHBIX).

JdeMoHcTpanuum:

[MopTpetst: Y. Japsun, I'. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeToabl TO3HAHUS KUBOI IPUPOABDY.

JlaGopaTopHble 1 MpaKTHYeCcKHe PadoThI:

[Tpaktnueckas pabora Ne 1. «Mcronp3oBaHHE pa3IMYHBIX METOJOB MpPU H3YyYEHHUU
OMOJIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cuctemMbl U MX OPraHu3anus.

JKupbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTiauuue >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiictBa OmocucTeM W HUX pa3HoOOpazWe. YPOBHH OpraHu3aliil OHOCHCTEM:

MOJEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MOMYJISILIMOHHO-BUAOBOM,
9KOCHCTEMHBIN (OMOreo1eHOTUYECKUI), OMoChEepHBIN.
JleMOHCTpanuu:

Tabmuuel u cxembl: «OCHOBHBIE TMPU3HAKH JKU3HU», «YPOBHHM OPraHU3alUU >KUBOU
IPUPOABD.

Ob6opynosanue: mozaens Monekysl JJHK.

Tema 3. Xumu4yeckuii COCTaB U CTPOEHHE KJICTKH.

XUMHUUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  BJIEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boga n MuHEpanbHbIE BEIIECTRA.

OyHKIIMU BOABI MU MHHEpAJIbHBIX BelIeCTB B KkieTke. [logmepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHne 0eiakoB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHUMBbIC AMHHOKHCIOTH. AMHHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOpPUYHAS, TPETUYHAsT W UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIMNA OCITKOB.

®depmeHTHl — Ounonormueckue kKatanuzatopbl. CTpoeHue QepMeHTa: aKTHBHBIA ILIEHTP,
cyoctpatHas  crenupuyHocth.  Kodepmentsl. Burtamuabsl.  Otimums  pepMeHTOB  OT
HEOPraHWYECKUX KaTaau3aTOPOB.



YrneBoasl: MOHOCaxapuabl (III0K03a, prudo3a U Ae30Kkcuprud03a), qucaxapusl (caxaposa,
JaKTO3a) M ToJucaxapuabl (Kpaxmaj, TIJIMKOIeH, LeJUIoia03a). buonornyeckue ¢(yHKIUM
YTJIEBOJIOB.

Jlununer:  tpurauunepuasl, Gocpomunuapl, crepouasl. ['mapopunabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkunu munuaoB. CpaBHEHUE YrieBOJOB, OEJIKOB U JIMIUAOB Kak
HMCTOYHHUKOB YHEPTHUU.

Hyxnennossie kucnotel: JJTHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u pynkuuu [IHK. Crpoenme m pynkumu PHK. Bumer PHK. AT®: crtpoenue u
(byHKIHH.

[Muronorust — Hayka o kierke. KierouHass Teopuss — NpUMeEp B3aUMOACHCTBUA UACH U
(hakTOB B HAYYHOM TIO3HAHUH. METOIbI U3YUCHHUS KIICTKH.

Krerka kak nenoctHas >xupasi cucrema. O01re Mpu3HaKy KIETOK: 3aMKHYTasi Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak reneTnueckuii anmnapar, cicTeMa CUHTe3a Oenka.

Tunel KIETOK: JyKapuoTHUeckas H mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHUS
npokapruoTuueckor kietku. Knerounas crenka 6aktepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENLHOM, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOUHAs CTEHKa, INIMKOKAIMKC, MX (YHKIHU.
[Tna3zmatnueckass memOpaHa, e€ cBodcTBa M (QyHKIuU. IluTtomasma u e€ oOpraHoubl.
OpnomemOpanusbie opranounsl kinetku: JIIC, anmapat I'onbmxu, mu3ocomsel. [TonyaBTOHOMHBIE
OpPraHoWJbl KJIETKU: MUTOXOHAPUH, NIacTHAbL. [IpomcxoxkaeHue MUTOXOHAPUN W IUIACTHI.
Bunel nnactun. HememGpaHHble OpraHou/ibl KIETKH: pUOOCOMBI, KIIE€TOUHBIN LIEHTP, LEHTPUOJIH,
PECHUYKH, )KT'YTUKU. DYHKIIMK OPraHOMWIO0B KIETKU. BKiIroueHus.

SAnpo — perynsTopHblii 1IeHTp kieTku. CTpoeHue sapa: sjepHas 0007104Ka, Kapuoriasma,
XpOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCOpT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIann, M. [lneiinen, P. Bupxos, [x. Yorcon, .
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Auarpammsel:  «PacrpeneneHne XMMHYECKHUX DJIEMEHTOB B HEXHUBOW  IPUPOAE»,
«Pacripenenenne XuMHUYECKUX 3JIEMEHTOB B KUBOW IIPUPOEN.

Tabmuusl u cxembl: «llepuonuueckas Tabnuila XUMHUYECKUX 3JEeMEHTOB», «CTpoeHue
MOJIEKYJIbI BoAb», «brocunTes Oenka», «CTpoeHune MolieKybl Oenkay, «CtpoeHue GpepMeHTay,
«HyxnennoBbie kuciotel. JJHK», «Ctpoenne monekynbl ATDy», «CTpoeHue 3yKapuoTH4ecKou
KIeTKn», «CTpoeHHe J>KUBOTHOW KIEeTKu», «CTpOEHUE pacTUTENbHOW KIETKHW», «CTpoeHue
IPOKAPUOTUYECKOHN KIETKN», « CTpOEHHUE A1Ipa KIETKN», « YTIEBOAbD, «JIMnuabn.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHE /i NMPOBEACHUS HAOIIOICHHIM,
U3MEpEHUHN, IKCIIEPUMEHTOB, MHUKPOMpENapaThl PacTUTEIbHBIX, JKUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 MpaKTHYeCcKHe PadoThI:

JlabopaTtopHasi pabora Ne 1. «M3ydeHune kKaTanMTUUECKOW AaKTUBHOCTH (PEpPMEHTOB (Ha
[IpUMepe aMUJIa3bl UM KaTaasbl)».

JlabopaTopHasi pabora Ne 2. «M3yueHue CTpOoeHHsI KIETOK pACTEHUM, JKUBOTHBIX U
OaxTepuil MoJg MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OnucaHue».

Tema 4. 7/KusHenesiTeJIbHOCTh KIETKH.



OOmen BemiecTB, WJM Merabomu3M. AccuMuwisanus — (IJIACTHYECKUHA OOMEH) |
TUCCUMUJISIINS (PHEPreTUYECKUii 0OMEH) — JIBE€ CTOPOHBI €UHOTO Tpoiecca Merabonu3ma. Poms
3aKOHOB COXPaHEHHMS BEIIECTB M DHEPIUU B IOHUMAaHUU METaboIu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTpOodHBIA U TerepoTpodubid. Pons hepMeHTOB B 0OMeHe
BEII[ECTB U MIPEBPAIICHIH SHEPTHH B KIIETKE.

®ortocunTe3. CBetoBas W TemHOBass a3bl ¢doTocunte3a. Peaknum QorocunTesa.
DddextuBHOCTH oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A ISl )KU3HU Ha 3emiie. BiausHue ycnoBuii
cpensl Ha POTOCHHTE3 U CIIOCOOBI TOBBIMICHHSI €70 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCHHTE3Upylolnue OakTepuu. 3HAYCHHE XEMOCHHTE3a JUI JKH3HU Ha
3emie.

DOHepreruueckuii oOMeH B KJeTke. PaciieryieHme  BemIeCTB,  BBIACICHHE U
AKKyMYJHPOBAHHE YHEPrUU B KJIETKE. DTambl SHepreTudeckoro ooMmena. I'nmukonmus. bpoxenue u
ero Buael. KucnopomHoe okuciaeHwe, WM  KIeTOYHOE JAbixaHue. OKHUCIUTENbHOE
dhochopunmupoBanue. I HHEKTUBHOCTD IHEPTEeTHUESCKOT0 OOMEHa.

Peakumu wmaTpuuHoro cuHTte3a. IeHetmdeckas uHdopmanus u JIHK. Peammzarus
FeHeTHYEeCKOW MH(pOpManuu B KiIeTKe. | eHETHYECKUH KOl M €ro CBOWCTBA. TpPaHCKPUIIIHSA —
matpuunbiii cunte3 PHK. Tpaucnauus — Guocunrtes Genka. Drtansl TpaHcusuuud. KoaupoBanue
aMUHOKHCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Hexsierounsle Qopmbl ku3HU — BUpYChl. Hctopusi oTkpeitus Bupyco (/. M.
NBanosckuit). OcCOOEHHOCTH CTPOCHHS U KM3HEHHOTO LUK BUpycoB. baktepuodaru. bonesnn
pacTeHul, )KUBOTHBIX U Y€JIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nmmyHonedummra 4enoBexa

(BUY) - Bozoymaurens CIIW[la. OOpatHasi TpaHCKpHIIIMS, peBepTaza W HHTErpasa.
[TpoduiakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.
JdeMoHcTpanuu:

IToptpetsi: H. K. Konbnios, /1. Y. UBanosckuid, K. A. Tumupszes.

Tabmumel w  cxeMbl: «Tumbsl  nuTaHusy, «MeTtaboam3am»,  «MHUTOXOHIPHUS,
«JHepreTuyeckuii ooMen», «Xmoporacty, «®orocunredy, «Ctpoerue JJHK», «CtpoeHue u
¢byHkumoHMpoBaHUEe TreHa», «CuHrte3 Oenka», «[eHermueckuit  kom», «Bupyce»,
«bakrepuogparn», «Crpoennme u ku3HeHHbIM 1K Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukamus JJHK».

O6opynosanue: Monenu-anmmkaunu «Yasoenne JJHK u tpanckpunuus», «buocunres
6enkay», «CTpoeHue KIeTkuy, Mmoaeib cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muki, wid >KU3HEHHBIM LMK KieTku. WHTepdaza u muto3. Ilporeccsr,
npoTekatone B uHTepdaze. Pemnmkanusa — peakuus matpuuHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHUN. J{MIUIOMIHBIA M TaluIOMJAHBIA XPOMOCOMHBIS
Habopbl. XpomaTuabl. L{uTomornyeckre OCHOBBI Pa3MHOKEHUS M MHAMBUAYAILHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum Muros3a. [Ipomeccel, mpoucxopsniye Ha pa3HbBIX
CTaIUsIX MHUTO3a. bBUOIOrnuecKkuii CMBICI MHUTO34.

[Tporpammupyemas rubenpb KJIETKU — arnonTos3.

@®opMbl  pasMHOXKEHHUSI OpraHu3MoB: Oecrojoe © monoBoe. Buaesl  Oecrosoro
pa3sMHOXEHUS: JeJeHHEe HaJBOE, MMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE,
BET€TATUBHOE pPa3sMHOXEHUE. VMICKYCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTIUYHS OT OECIIoNIoro.



Meiio3. Cragun Mmeriosa. Ilporecchl, mpoucxonsime Ha craausx Mmeiosa. [loBenenue
XpomocoM B Meio3e. KpoccuHrosep. bruosiorndeckuil CMbICII M 3Ha4E€HUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [1070BbIE JKeTe3bl:
CEMEHHUKHM M siMYyHUKU. OOpazoBaHuE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo30u[,
SLIeKJIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHLEKIETOK H
cnepmarto3zouioB. OmnogorBopenue. [laprenorenes.

WunuBuayanpHOE pa3BuTHE (OHTOreHe3). DOMOpHMOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbel SMOPUOHAIBHOTO PA3BUTHS y TIO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacCTPYJISIIHS,
opranorenes. [loctamOproHanbHOE pa3BUTHE. THUIBI TOCTAIMOPHOHAIBLHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsiHMe cpenpl Ha pa3BUTHME OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactrenuil. OHTOreHe3 IBETKOBOTO PAaCTEHMsI: CTPOEHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpanum:

Tabmuue! u cxembl: «DOpMBI pa3MHOKEHHSI OpPraHU3MOBY, «JIBOIHOE OMJI0J0 TBOPEHUE Y
IBETKOBBIX pacTeHU», «BereraTuBHOE pPAa3sMHOXKEHHE pacTeHUW», «JlemeHue KIeTKH
Oaxtepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIIETOYHBIA IUKI,
«Penmmukamusa JTHK», «Mutos», «Meito3y», «lIpsamoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOTIMTAIOLIUX U YETI0BEKa», «OCHOBHBIE CTAAMU OHTOI'€HE3AY.

O6opynoBaHue: MHMKPOCKON, MHUKpompenapaThl «CrepMaTo30uabl MIIEKOMHUTAOLIET0»,
«Sitneknerka Milekonuraromero», «KaprmokmHes B KIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmnKkanus «Jlenenue kiaerku», moaenb JJHK, monens meradazHON XpOMOCOMBI.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlabopaTopHas paborta Ne 3. «HaGnrogenue MuTo3a B KJIETKaX KOHYMKA KOPEITKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTaxy.

JlaboparopHasi pabora Ne 4. «/3ydeHWe CTpOCHHS TMOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOMpenaparax.

Tema 6. HacsieACTBEHHOCTb M K3MEHYHMBOCTH OPraHU3MOB.

IIpenmMer w 3amaum reHetukd. HMcTopusi pa3BUTHS TEHETUKH. Poib murTosnoruu u
SMOpPHUOJIOTUU B CTAHOBJICHUH T€HETUKHU. BKiaa poccuicKkuX u 3apyOeXHbIX YUEHBIX B Pa3BUTHE
TCeHeTUKH. MeTonbl TEHETHKH (TUOPUIOIOTHYECKHM, ITUTOTCHETUYCCKUN, MOJIEKYISPHO-
reHetndeckuii). OCHOBHBbIE T€HEeTHYECKHE OHATUSA. [ eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaxX CKpeUIMBaHUM.

3aKOHOMEPHOCTH  HAcCJleIOBaHMS  IPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MonorubpuaHoe ckpenBanue. 3akoH equH0-00pa3us ruOpHI0B MepBoro nokoyieH us. [Ipasuio
JOMMHHUPOBAaHMS. 3aKOH pacllelieHus Mpu3HakoB. ['umore3a wucrotsl ramer. llomHoe u
HEMOJIHOE JIOMUHUPOBAHUE.

JuruOpunHoe ckpeliMBaHue. 3aKOH HE3aBUCHUMOIO  HACJIEJOBAHMSI  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBbI AMTMOPUIHOIO CKpELIMBaHUSA. AHAIU3UPYIOIIEE CKPEIIMBAHUE.
Hcnonb3oBaHue aHaIM3UPYIOLIEr0 CKPEIIMBAHUS JUIsl ONIPEENIEHUS T€HOTHIIa OCOOH.

CueruieHHOe HacienoBaHue mpu3zHakoB. Pabora T. Moprana mno CHEIUIEHHOMY
HacJeI0BaHMIO TeHOB. HapylieHne cuerieHus: FeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH. | eHeTuYecKne KapThl.

I'enernka noma. XpoMOCOMHOE ONpeEIeHHUE Moa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
l'omorameTHsle M rereporaMeTHbie opraHu3Mbl. HaciemoBaHue NpU3HAKOB, CIEMJIEHHBIX C
MIOJIOM.



N3menunBocTh. Buabl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacaeACTBeHHas. Ponb cpenbl
B HEHACJIE/ICTBEHHONM HM3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIIMOHHON HM3MEHUMBOCTH.
Bapunannonnslil psan 1 BapuanvoHHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYHUBOCTH.

HacnencrBennasi, Wi reHOTUIMYECKasl, U3MEHUUBOCTh. KoMOMHAaTUBHAS U3MEHUUBOCTD.
Meiio3 ¥ TONOBOM TMpollecC — OCHOBAa KOMOMHATMBHOM W3MEHYMBOCTH. MyTallMOHHAS
n3MeHunBocTh. Kiaccuukanus MyTanuil: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa H
MPUYUHBI MyTaluii. MyTareHHbie akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3MmeHunsoctu H. 1. BaBunosa.

BHesnepHas HaclIeACTBEHHOCTh U M3MEHYUBOCTD.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABl T'€HETUKH UEJIOBEKA:
reHeaJOrMueckuii, OJM3HELOBbIN, [UTOr€HETUYECKU, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
reHerndeckuii. CoOBpEMEHHOE ONpeAeNeHue TE€HOTHNA: IOJHONEHOMHOE CEKBEHMPOBAaHMUE,
TeHOTHUIHpOBaHue, B ToM uucie ¢ nomoiupto I[1I[P-anamuza. HacnenctBenHsie 3aboneBaHus
YyernoBeKa: TeHHble 0oJe3Hu, OOJe3HM C¢  HACJIEACTBEHHOW  MpeapacroioKeHHOCTHIO,
XpoMocoMHbIe Ooisie3HH. CoMaTH4eCKHe W TreHepaTuBHble MyTalnud. CTBOJIOBBIE KIIETKH.
[TpuHnMMIBI 370pOBOro 00pasa KU3HU, TUATHOCTUKH, MPOPHIAKTUKN U JEUYEHUSI TeHETUYECKUX
Oone3neil. MenUKO-TeHEeTUYECKOe KOHCYJIbTUpOBaHUE. 3HAUYE€HUE METUIIMHCKOW TEHETUKH B
IPeAOTBPAIICHUH U JICYCHUH IeHETUYECKUX 3a00IeBaHMi YenoBeKa.

JdeMoHcTpanuum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
PecoBckwmii, H. 1. BaBuios.

Tabmuuel 1 cxembl: « MOHOrHOPUIHOE CKPEIIMBAHUE U €0 IIUTOr€HETUYECKask OCHOBAY,
«3aKOH pACHICIUIEHHsT M €ro IUTOIEHETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpenmbaHue», «LluTosoruuyeckrne OCHOBBI TUTMOPHIHOTO CKPELIUBAHUS,
«Meiio3», «B3auMojieicTBUE alieNIbHBIX TEHOBY, «I €HEeTUUEeCKUE KapThl PACTEHUM, KUBOTHBIX
u yenoBeka», «['eHernka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLEMJIEHHOTO C IMOJIOMY,
«Kapuotumnbel denmoBeka © IKHBOTHBIX», «BuUAB HM3MEHUUBOCTHY», «MoauduKanuoHHA
M3MEHYNBOCThY», «HacnenoBanue pesyc-dpakropay, «'eHeTHKa rpymnn KpoBu», «MyTanuoHHas
U3MEHUYHUBOCTBY.

OOopynoBanue: Mozenu-anmvkanun «MoHorubpuaHoe ckpemuBanue», «HemosHoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOI H
mukponpenapat «/pozoduna» (Hopma, myTanuu (GOpMbI KPbUIBEB H OKPACKH Tela), repoapuii
«I"opoxX TOCEBHOM Y.

JlaGopaTopHble 1 npakTHYecKue padoThbl:

JlabopartopHas pabora Ne 5. «M3yueHue pe3yapTaTOB MOHOTHOPUAHOTO M AUTUOPUIHOTO
CKpEIIUBaHUsA Y Jp0o30(UiIbl Ha TOTOBBIX MUKpPOIIpEmapaTaxy.

JlabopaTtopnast pabora Ne 6. «M3yuenne MoaupUKAIIMOHHONW WU3MEHYMBOCTH, MIOCTPOCHHUE
BAPUALIMOHHOIO PsAJla ¥ BApUALIMOHHOW KPUBOWY.

JlaboparopHass pabGora Ne 7. «AnHamu3 wmyrtanuii y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenaparaxy.

[Tpaxktuueckas pabota Ne 2. «CocraBiaeHHE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKA.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MIpoIecc. 3apoXkKICHHE CEeJIEKIIMU U JomecTukanusa. Yuenue H. U.
BaBmioBa o 1EHTpax MNPOUCXOXKACHUS W MHOTrooOpasus KyIbTypHBIX pacTeHuid. L[eHTpsI
MIPOUCXOXKICHUSI TOMAIIHUX KUBOTHBIX. COpT, Mopojia, ITaMM.



CoBpeMeHHbIE METOABI CelleKIUU. MaccoBbI M MHIWBHUIYyalbHBIA OTOOpPHI B CENEKLIUU
pacTeHui U XUBOTHBIX. OlLeHKa IKCTephepa. ban3kopocTBEHHOE CKpEMBaHUEe — HHOPUIUHT.
Uuctas sumHUsA. CkpenmBaHWe YUCTHIX JUHUK. [erepo3wc, wnam THOpUIHAA —CuUIA.
HeponctBennoe ckpemmBanue — ayrOpuauar. OtnanéHHas THOpuau3anuss U e€ yCIexwu.
HckyccTBeHHBII MyTareHe3 M MOJIYYEeHHE MOJUIUIONAOB. JlOCTHMKEHUS CEJEKIMU pPACTEHUH,
YKUBOTHBIX 1 MUKPOOPTIaHU3MOB.

buorexHomoruss kak oTpacib NPOU3BOACTBA. ['eHHass WHXeHepusa. OTambl CO3IaHUS
pexomOuHanTHOW JIHK w TpaHcrenHsix opranm3moB. Kinerounas wumkeHepus. KiieTouHbie
KyJbTypbl. MUKPOKIIOHAJIbHOE pa3MHOXKeHUE pacTeHuil. KioHnpoBaHue BHICOKOMPOAYKTHUBHBIX
CEeNIbCKOXO3SICTBEHHBIX OpPraHM3MOB. OKOJOTHMUYECKHEe U JThdeckue mpodiembl. MO —
FeHETHYECKH MOJIU(PUIITPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

IToprpetsr: H. U. BaBunos, U. B. Muuypus, I'. /1. Kapnedenko, M. @. l1BaHOB.

Tabmuuel U cxembl: KapTa «LIeHTpbl NMPOMCXOXKAEHHUS U MHOTroo0pasus KyJbTYypHBIX
pactenui», «llopoabl JOMalIHUX KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHHi», «OTaanéHHas
rubpuauzamnusy, «Paborer akagemuka M. @. HWBanoBan, «llomumnounnus», «OOBEKTHI
ouotexHosnorun», «Kierounsle KyJnbTypsl U KIOHHpOBaHHE», «KOHCTpyHpoBaHuE U TMepeHoc
T€HOB, XPOMOCOMY.

ObopynoBaHue: MYJISDKUA TUIONOB M KOPHEIJIOJOB AMKHX (OPM U KYJIbTYPHBIX COPTOB
pactenui, repbapuii «CesbCKOX03iCTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

Oxckypeust «OCHOBHBIE METOABI U JIOCTHIKCHHS CEJICKIIMM PACTEHUW M KUBOTHBIX (Ha
CEJICKITMOHHYIO CTAHIUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIM Y4acCTOK, B TEILTHYHOE
XO03SICTBO, JJAOOPATOPHIO arpOYHUBEPCUTETA UIIM HAYYHOI'O LIEHTPA)».

11 KJIACC

Tema 1. JBoJIlOLMOHHAs1 OHOJIOTHS.

[IpeanocklIku BO3HUKHOBEHHUSI SBOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS Teopus U €€
MECTO B OMOJI0THH. BisiHME 3BOMIOIIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenscTtBa 3BoJOLMH. llaneoHTonornueckue: MOCIeN0BATENIbHOCTh IOSBICHUS
BHJIOB B MAJICOHTOJOTUYECKOM JIeTONMUCH, Tiepexoanbie popmbl. buoreorpaduyeckue: cXoacTBO
u pasnuane GayH u Giop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOTUYECKUE: CXOACTBA M PA3JIM4Usl SMOPHOHOB pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMMYECKHE: TOMOJIOTUYHBIC, AHAJOTMYHbIC, PYJUMEHTapHbIE OpraHbI,
aTaBU3Mbl. MONEKYIIPHO-OMOXUMUYECKUE: CXOACTBO MEXaHHW3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX METa0OJIMUECKUX MyTeH y BCEX OPraHU3MOB.

OpomouuonHass Tteopuss Y. [lapBuna. Ilpennoceliku BO3HMKHOBEHHUS JlapBUHHU3MA.
JIBuKylMe CUJIbI  3BONMIONUU BHAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPAaHUYECHHOCTH PECYPCOB, HEOINpeAeNEHHass HM3MEHYMBOCTh, OOprOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE TTOJIOKEHUSI.

Mukpososmonus. [Tomyssauus kak eqMHUIA BUIA U SBOJIOLINH.

JBmwxymme cuibl (PakTopbl) SBOMIOIUK BUIOB B MpHpoAe. MyTallMOHHBIN TMpoOIEcC U
KOMOWHATUBHAS HM3MEHYUBOCTh. [lomynsimoHHble BOMHBI W Apeld reHoB. M3omsmus u
MUTpaLus.

EctectBenHbii 0TOOp — HampaBisoomui (akrop sBomronuu. DoOpMbl €CTECTBEHHOTO
orbopa.



[Tpucnoco6neHHOCTh OPraHU3MOB KakK pe3yJbTatT 3Bomonuu. [IpuMeps! npucrnocobaeHui
y opraau3MoB. ApoMop(h 036l U HAHO-a AN TAIIH.

Bun u BunmoobpazoBanue. Kputepuu Buma. OcHOBHble (opMbl BUA000pa3OBaHUS:
reorpa(uyeckoe, IKOJIOrHYECKOe.

Maxkpoospomonusi. @opmbl 3BostoIMKM:  GUTETHYECKAs, JAUBEPreHTHAs, KOHBEPreHTHAs,
napajuienbHas. HeoOpaTMoCTh 3BOJIOLUY.

[TponcxoxxaeHue  OT  HECHEUUANIM3UPOBAHHBIX  IPEIIKOB. [Iporpeccupyromas
crienuanu3anus. AranTUBHAs paguanus.

JdemoHcTpanum:

IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekxens, @. Mrosnep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3BuTHe opraHmyeckoro wmupa Ha 3emie», «3apoAbllIM
MIO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «Popmbl OOppObI 3a CyLIECTBOBaHHUEY,
«EcrectBenHblii  0TO0p», «MHOroo0pasue copToB pacTeHMi», «MHoroodbpasue mnopox
KUBOTHBIX», «[Tonmynsanuny, «MyTauuoHHas MU3MEHYHMBOCTDY, «ApomMopdo3bIy,
«Maunoanantauuny, «OOmas nereHepauusy», «JBuwxkymue cuibl 3Boitonun», «Kapra-cxema
Mmapuipyta nyremectBus Y. [lapeuna», «bopsba 3a cymectBoBaHue», «lIpucrocobieHHOCTb
opranusmoBy, «I'eorpaduueckoe BuU1000pa3oBaHue», « IKOIOTHYECKOE BHU1000pa30BaAHUE.

Ob6opynoBaHue: KOJIJIEKIMS HACEKOMBIX C PAa3JIMUHBIMU THUIIAMU OKPACKH, HA0Op MJIOZ0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHBIX TPUCTIOCOOIEHUN Y )KUBOTHBIX», MOAENb «OCHOBHbBIE
HaIlpaBJICHUS 3BOJIIOLUNY, 00bEMHASI MOAeNb «CTpOeHHE TOJIOBHOI'O MO3ra MO3BOHOUHBIX ).

buoreorpaguueckass kapta wmupa, Kosiekuus «@DopMbl COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHUI», Mojenb ammmkauusa «llepekpéct xpomocom», BiaKHbIE MpenapaThbl
«Pa3Bute Hacekomoro», «Pa3BuTue nArymKH», MUKpompenapar «Jpo3oduia» (HOpMma,
MyTaluu (GOpMbI KPbUIHEB U OKPACKH TENA).

JlabGopaTopHble 1 IpaKTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 1. «CpaBHeHHE BHI0B IO MOP(POIOTHIECKOMY KPUTEPHUIO».

JlaGoparopHast pabora Ne 2. «OnucaHue TPHCIIOCOOIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KU3HHU HA 3emuIe.

JloHayuHble NPENCTABIECHUS O 3apOXKIEHUU KU3HU. HayuHble runoTe3sl BO3SHUKHOBEHUS
KHU3HM Ha 3emie: aOMOreHe3 W IMaHCIepMusa. XUMHUYecKas HBOJIONMSA. AOHMOreHHbI CHUHTE3
OPraHMYECKUX BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAJIBHOE  IIOATBEPXKICHHE
XMUMHUYECKO# »Bomonnu. HayanpHbie 3Tanel 6uonoruueckoi spomonuu. ['unoresa PHK -mupa.
®opMupoBaHre MEMOPAHHBIX CTPYKTYp M BOSHUKHOBEHME NPOTOKJIETKH. [lepBble KIETKH U UX
sBosonusl. ©opMHUpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emie 1no 3paM u nepuojam. Karapxell. Apxelickag U
nporepo3oiickast dpbl. [laneos3oiickass 3pa u €€ mepuoAbl: KeMOpPUUCKUN, OpPAOBUKCKHUH,
CWIIYpUICKUH, €BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o3o0lickas 3pa ¥ €€ Nepuobl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3zolickas apa u €€ nepuojbl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa U TeoJOrMYecKuX mporeccoB. OCHOBHbBIE 3Tallbl 3BOJIOLMU
pPacTUTENIBHOIO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHHl U KHUBOTHbIX. llosiBieHue,
pacuBET U BBIMUpPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMuYecKOro Mupa Kak OoTpakeHHE dBOMOLMHU. OCHOBHBIE CHCTEMAaTHUYECKHE
IpYIIBI OPraHU3MOB.



OBojrouusa 4YelnoBeKa. AHTpPONOJIOTHs Kak Hayka. Pa3BuThe mpeacraBieHUd o
MIPOMCXOXKJIEHUH YesioBeKa. MeTopl u3yueHus anTponoresesa. CxoJCcTBa U pa3Myuus YeloBeKa
1 )KUBOTHBIX. CHCTEMaTH4YECKOE MOJIOKEHUE YETIOBEKa.

JBrmxymme cunbl  (akTopbl) aHTpornoreHeza. HacneacTBeHHas HW3MEHYMBOCTh U
€CTEeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIH 00pa3 *U3HU, U3TOTOBJIEHUE OPYAUI TPyAa, MBILILIEHUE,
peusb.

OcHOBHbIE CTaJMHM W BETBU 3BOJIOIUHM YEJIOBEKA: aBCTPAJIONUTEKH, YeToBEeK yMeNbli,
Yenosek npsMoxonsamuii, YenoBek HeaHjepTaibckuii, YenoBexk pa3ymHbiii. Haxonaku
MCKOMAeMbIX OCTaTKOB, BPEMS CYILECTBOBaHUS, 00JaCTh PacIpOCTpaHeHUs, 00bEM TOJOBHOTO
Mo3ra, o0pa3 KU3HU, OPYAUS.

Yenoseueckue pacsl. OCHOBHBIE OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTopuaibHasl), MOHIOJIOMJHasd  (a3uaTcKo-aMepuKaHcKas).  UepTsl
IIPUCIIOCOOJIEHHOCTH TPEACTAaBUTENEH UENOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHHS.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[TopTpetsi: @. Penu, JI. [Tactep, A. Y. Onapun, C. Musiep, I'. FOpu, Y. JapBuH.

Tabmuuel u cxembl: «Bo3nukHoBeHne CoNHEYHOW cucTeMbl», «Pa3BUTHE OPraHuYecKoro
mupa», «PactutenpHas kierka», <«OKuBoTHass kierka», «lIpokapuoTnueckas KIeTKay,
«CoBpeMeHHasl cucreMa OpraHuueckoro mmupa», «CpaBHEHHE aHATOMUUYECKHX YEpPT CTPOEHUS
Yesi0BeKa U 4eloBEKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOIMYECKUX HaXOOK
MPEAKOB COBPEMEHHOIO 4enoBekay, «JpeBHenmme noam», «JlpeBHue mogum», «llepBbie
COBpEMEHHBIE JII0/IN», «YeroBeuecKkue paco.

O6opynoBanue: Mymspku — «lIpoucxoxkaenue denmoBeka» (OIOCTBI  aBCTPAJIONMMTEKA,
MUTEKaHTpoONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHUs! KaMEHHBIX OpyIuit
MepBOOBITHOTO YeNioBeKa (KaMHHU-YOIIEephl, pyOua, ckpebiia), reoXpoHOJIOrndYecKas Tabimia,
KosteKuus «PopMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble 1 IpaKTHYeCKHe PadoThI:

ITpaktnueckasa padora Ne 1. «M3ydyeHne uckomaeMbIx OCTATKOB PACTEHUH M JKMBOTHBIX B
KOJUTEKLIUAX).

DKCKypcusi «IBOIIOLMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeIuecKuil Myseil).

Tema 3. Opranu3Msbl U OKpPYKAKOIIAS Cpea.

OKojoruss Kak Hayka. 3ajaud M pasgenbl  JKOJIOrMU. MeToabl HKOJIOrHYEeCcKUX
UCCIIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI' O YEJIOBEKA.

Cpenpl  oOMTaHMs ~ OpraHM3MOB:  BOJHAs,  HA3€MHO-BO3JYyIlHAas,  IOYBEHHaf,
BHYTPUOPTraHU3MEHHAs.

Okonoruueckue (axktopsl. Krnaccudpukanus skomorudeckux (GakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIE. [leificTBre 3KoIornueckux (GakTopoB Ha OPraHU3MBI.

AbGuoTtnueckne  ¢GakTOphl:  CBET, TEMIEpaTypa, BIAKHOCTb. DoTomepuoausm.
[Ipucnoco6eHus opraHu3MoB K 1eHCTBUIO a0MoTHYeCKUX (HaKTOpOB. buonoruuyeckue puTMsl.

buotnueckue  QaxkTopsl. Buabl OnoTHuUECKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIMS,
XUIHUYECTBO, cuMOM03 U ero ¢opmsl. Ilapasutusm, koonepauus, MyTyajau3M, KOMMEHCaIU3M
(KBapTHpAHCTBO, HAXJIEOHMYECTBO). AMEHCaJu3M, HeWTpanu3M. 3HaueHHE OMOTHYECKHX
B3aMMOJICHCTBUH JIJIs CYIIECTBOBAHUS OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKUE XapaKTepUCTUKH nonyiasauud. OCHOBHbIE IIOKa3aTeld MOIMYJISIUU:
YUCJIEHHOCTh, IJIOTHOCTb, POXJIA€MOCTb, CMEPTHOCTb, MPUPOCT, MHUTrpanus. JuHamuKa
YUCJIEHHOCTH MONYJIALUU U €€ perysnus.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ym6oabar, K. @. Pynbe, J. 'ekkens.

Tabmune! u cxemsl: kapta «lIpuponusie 30Hb1 3emin», «Cpeabl 0OMTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymsuumn», «3aKOHOMEPHOCTH pPOCTa YHUCIECHHOCTH MOMYISIHUU
nHpy30pun-Ty Qenbkn», «llumeBblie menmy.

JlabGopaTopHble 1 IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «Mopdoioruueckne oCOOEHHOCTH PACTEHUH U3 pa3HBIX MECT
OOUTAHHS.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALUI pa3HbIX BUJOB PACTECHUID.

Tema 4. Coob1ecTBa M 3K0JI0THYECKHE CHCTEMBI.

CoobmectBo  opranu3smoB —  OuouneHo3. CTpykTypel  OuolleHO3a:  BHUAOBafd,
pocTpaHCTBeHHas, Tpoduueckas (numesasi). Bunsi-nomunantel. CBsi3u B OHOLEHO3E.

Dkonoruyeckue cucreMbl (dkocucreMbl). [loHsiTHe 00 SKOCHMCTeMe U OHOreoIeHO3E.
@OYHKIMOHAIBbHBIE KOMIIOHEHTbl 3KOCHCTEMbBI: IPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiectB W MOTOK JHEpPruu B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBpie nenu u ceru. OCHOBHbIE IIOKa3aTelM HKOCUCTEMBI: OuoMacca,
MPOAYKIHMS. ODKOJOIMYECKHEe MHUPaMUJbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMUMUBOCTh, CAMOpEryJIsius, pa3zsutue. CyKueccus.

IIpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCHCTEMAa XBOMHOIO WIH
LIMPOKOJIMCTBEHHOI' O JIeca.

AHTpONOreHHbIE KOCHCTEMBI. ATrposKOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
X03HCTBEHHOE 3HAYEHUE arpoOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpa3ue kak (GakTop ycToWduBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOrnYecKoro
pa3zHo00pa3us Ha 3eMie.

VYuenne B. . Bepnanckoro o Ouocdepe. I'paHuibl, coctaB U CTpyKTypa OHOCOEpSbI.
XKusoe BemectBo u ero ¢ynkuuu. OcobeHHocTH Onochepsl Kak TI00AIBHONH 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecue u oOpaTHas cBsi3b B Omocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKHE LUKJBI 3JIEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiiu. AHTPOIIOreHHbIe H3MeHEeHHs B Onocdepe. ['modanpHbIe
9KOJIOTUYECKHUE MPOOTIEMBI.

CocyuiecTBoBaHM€ MPUPOALI U yenoBeuecTBa. CoxpaHeHne 6nopazHooOpa3usi Kak OCHOBA
ycroitunBocTi Ouocdepbl. OCHOBA palMOHAIBLHOTO YIPaBJIEHUS MPUPOJHBIMH PECYpPCaMU U HX
ucrnojb3oBaHue. JlocTuxkeHus: OMOJIOrUK U OXpaHa IPUPOJbI.

JdeMoHcTpanum:

IToprpetsi: A. [Ix. Tencim, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuue! u cxemsl: «[Iumessie nenu», «buoneHos: cocrtaB U cTpykrypa», «lIpupoansie
cooOmiectBay, «llenm nurtaHus», «Okosormueckas mnupamuaa», «buochepa u yenoBex»,
«9KocucTeMa IIMPOKOJIMCTBEHHOIO Jecay, «JKOCHCTeMa XBOHHOro Jeca», «buoneHos
BoZOEMa», «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JECHCTBUS Ha MPUPOAYY,
«BaxkHelmMe MCTOYHUKHU 3arpsA3HEHUs] BO3JlyXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelmas
cocraBistromiast Onochepsl», «DakTophl Aerpaganuu mouBy, «IlapHUKoBbIH d3PPeKTy, «DakTophI



PaIuOaKTUBHOIO 3arpsi3HeHUs Ouocdeps», «O6mas cTpykTypa Ouochepsi», «Pacnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIA 3kpaH Ouocdepsl», «Kpyrosopor yriiepoga B Ouocheper,
«KpyroBopoT a30oTa B IpupoIe».

Ob6opynoBanue: MOJIEJIb-aNIUIMKaI s «Tunuunsle OHOLIEHO3BD», repbapuit
«Pacturenbuble  cooOuiectBay,  kosuiekuuu — «buonenos», «Bpegutenu — BakHEHIINX
CENIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuud U KOJUJICKUUU pacTeHUH U  IKUBOTHBIX,
MpUHAUIeKAIIME K pa3HbIM dKOJOTMYECKUM Ipynnam ogHoro suaa, Kpacuas kaura Pocculiickoit
@enepanyn, 1300 paxKeHUsT OXPAHAEMbIX BUIOB PACTCHUN U KHUBOTHBIX.

IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI TPOI'PAMMBI 11O BHOJIOT N
(BA3OBBIN1 YPOBEHD)

Cormacuo @®I'OC COO, ycraHaBIMBAIOTCS TpPeOOBAHMS K pe3yjibTaTaM OCBOEHUS
00y4aroUMMHKCs IPOTPaMM CPEIHEro 00IIero oOpa3oBaHMs: JUUHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pe3yjibTaTOB OCBOEHMs mpenMera «buoiorus» BbleNEHbI
CIIEAYIONIME  COCTaBISIONIME: OCO3HAHUE OOYYAIOUMMHCS  POCCHMCKOW  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CaMOCTOSITEIbHOCTH U CaMOONPENESIEHUIO,
HaJIu4he MOTHBAUUM K OOyUYeHHMIO OWOJIOTHH, IIeJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHHMX
yOexaeHU! JTUIYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIULIMA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMH  CHCTEME
Oouonornueckoro o0Opa3oBaHUS, HAJIWYUE HKOJIOTHYECKOTO0 IPAaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUThH 1IEJIM U CTPOUTH KU3HEHHBIE TUIAHBI.

JlnuHOCTHBIE pe3yibTaThl OCBOEHHUS NpeaMeTa «buosiorus» aocTUraroTcs B €IUHCTBE
y4eOHON M BOCIHTATENILHOM J1EATENIbHOCTH B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCHICKUMHU
COLMOKYJbTYPHBIMU, HCTOPHUUECKUMHU U JYXOBHO-HPABCTBEHHBIMH LEHHOCTSMHU, MPUHATHIMU B
o0IIecTBe TMpaBUIAMH M HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHHS,
CaMOBOCIHMTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3HUIIMU JUYHOCTH, MATPUOTH3MA,
YBaXXEHUSI K 3aKOHY W IMPaBOMOPSJIKY, YEJIOBEKY TPyAa M CTaplieMy IOKOJIEHHUIO, B3aUMHOTO
yBaKEHUs, OEpeXHOro  OTHOWIEHWS K  KYJIbTYPHOMY  HacleAMI0 UM  TPaaAULHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, pupoae U OKPYKAIOUIEN cpeie.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOACTBOBATHCA C(OPMHUPOBAHHON BHYTpPEHHEU
NO3ULMEH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSIM POCCHUHCKOrOo  0OOIIecTBa,
pacuIMpeHre KU3HEHHOTO ONbITa U ONBITA JEATENBHOCTH B IPOLECCE pealu3aluud OCHOBHBIX
HarpaBJICHUI BOCIIUTATEIILHON AESTEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpaxnaHcKoOro BOCIMTAHUSA:

chOPMHUPOBAHHOCTh TPAXKIAHCKOW TMMO3UIHMHM OOYy4YaIOIIErocss KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA W
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSITEIFHOCTH MPU CO3JIaHUU YIEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U TO3HABATENbHBIX 337124, BHIMOTHEHUH OMOJOTHYECKUX dKCIIEPUMEHTOB;



CIOCOOHOCTh OINpEAENsATh COOCTBEHHYIO TMO3UIMI0 TO OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YyMEHUE yYMUTHIBATh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSIMU U COLMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHUSI YYCOHBIX,
MO3HABATENILHBIX W HCCIIENOBATEIbCKUX 3a7a4y, YBAXUTEIHHOTO OTHOIIEHUS K MHEHUIO
OIMTOHEHTOB TPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COICPIKAHNS,

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh POCCUMCKOM IpaXkIaHCKON MACHTUUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY HAapoOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHON, TOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI1 SI3bIK U KYJIBTYpY, IPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOT0 Haposia Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACIEOUI0 U MaMITHUKAM [PUPOIBI,
JNOCTUKEeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHMX YYEHBIX B CTAHOBIEHHE U pPa3BUTHE
OHMONOruy, MOHUMAaHUS 3HAYE€HUsI OMOJIOTUY B MIO3HAHUU 3aKOHOB MPHUPO/IBI, B KU3HHU YEIOBEKA U
COBPEMEHHOI0 00IIeCTBa;

uzeiliHas yoexaEHHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHME TYXOBHBIX IEHHOCTEN POCCUIICKOI0 HApO/1a;

chOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATHh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHUE JIMYHOT0 BKJIAJa B IIOCTPOECHUE YCTOWUHUBOTO OYyAYyIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTENSM, CO3/IaHMI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPHUHSATHS LIEHHOCTEH CEeMEMHON >KM3HU B COOTBETCTBHH C TPAJAMULIHMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILIECHU;

MIOHMMaHUE 3MOLIMOHAJILHOT O BO3 €I CTBUS )KUBOW PUPOJBI U €€ IIEHHOCTH;

TFOTOBHOCTb K CaMOBBIPDA)KEHHMIO B pa3HbIX BMJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauyecTBa TBOPYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocHUTAHHUS, (POPMHUPOBAHUS  KYJbTYPbl  310POBb U
IMOLMOHAJIBHOTO 0J1aroNOJy4Husi:

IOHMMaHUE U peann3anus 310poBoro u 0ezonacHoro odpasa KHU3HM (370pOBOE NMUTAHUE,
COOJIIO/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA,
peryisipast  ¢u3nUecKass aKTHUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUIAYaJbHOTO M KOJUIGKTUBHOTO 0€30macHOro
TTOBEICHUS B CUTYAIIUSAX, YIPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TIOCTEICTBUNA W HENPUSTUS BPEAHBIX MPUBHIUEK (YHOTPEOIEHUS aIKOrOs,
HapKOTHKOB, KypeHUS);

6) Tpy10BOr0 BOCIIMTAHUSA:



TOTOBHOCTb K TPY/y, OCO3HaHME LIEHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUYECKON U COL[MaIbHOI HaNpaBJIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMHMPOBATh, IJAHUPOBATH M  CAMOCTOSITENIbHO  BBINOJHATH — TaKYIO
NeSITeNIbHOCTD;

UHTEpeC K pasziu4HbIM chepaMm NpodeccCHOHATbHON eATENbHOCTH, YMEHUE COBEpLIAThH
OCO3HAaHHBIN BBIOOP OyIyIeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CMOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCel
KHU3HU;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOLIEHUE K MPUPO/E KaK UCTOUHUKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMUYECKON KYJIbTYpBI: IPUOOPETEHHE ONbITA IUIAHWPOBAHUS
MIOCTYIIKOB U OLIEHKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAIOLIEH CpEenbl;

OCO3HaHHUE TI100aJIbHOr0 XapaKTepa SKOJIOTHYECKUX MTPo0JIeM U yTel UX pelleHus;

CIIOCOOHOCTh MCIOJb30BATh IpUOOpETaeMble NPH U3Yy4EHUU OMOJIOTMM 3HAHUS U YMEHUs
IpU peleHUH NpoOJeM, CBSI3aHHBIX C PAallMOHAJIBHBIM HPUPOJOINOJIB30BAaHUEM (COOII0IEHNE
IpaBUJI MOBEACHUS B IIPUPOJE, HAIIPABICHHBIX HA COXPAHEHHME PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUJOB, 3KOCHCTEM, Orochepbl);

AKTUBHOE HENPUATHE ACUCTBUN, NMPUHOCAIIMX BpE] OKpYXaloUled IpUpPOAHOH cpere,
yYMEHHE MPOrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJIOTHYECKHE MOCIEACTBUS MPEeIIIPUHUMAEMbIX
JEICTBUI U IPEIOTBpalIaTh UX;

HaJIM4YUe pPa3BUTOrO 3KOJOTMYECKOI'O MBIIIIEHUS, AKOJIOTHMYECKOM KYJIbTYpbl, OIIBITA
NESITEIbHOCTH  OKOJOTMYECKOM  HaIlpaBIEHHOCTH, YMEHMS pPYKOBOJICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHON W COIMAJIbHOW MpPaKTHKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOH JESTENbHOCTH SKOJIOTNYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKdh H OOLIECTBEHHOW IPAaKTHKH, OCHOBAaHHOIO Ha JWAIOre KyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr'0 MECTA B MOJMKYJIbTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM U YNUTATENIBCKOM KyJIbTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIIOJbMU U IT03HAHUS MUDA;

[OHUMaHMEe creuu(puKd OHUOJIOTMM KaK HayKH, OCO3HaHMA €€ poiau B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH 1EJIOCTHOTO MPEICTaBIeHUs 00 OKPYKaroleM
MHpe Kak O €IMHCTBE MPHUPOJbI, 4YeloBeKa M OOLIECTBa, B IO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUH Mpo0iieM COXpaHEeHUs IPUPOAHOrO paBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMM JAJII COBPEMEHHOM IUBMIIM3ALMU: 00ECIeUeHUs
HOBOT'O YpPOBHS Pa3BUTUS MEIUIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJIOIHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TOMCKA IMyTeH BhIX0Ja U3 IN100ATbHBIX
9KOJIOTHYECKUX IPo0JIeM U obecrieyeHus Iepexoja K yCTOHYMBOMY Pa3BUTHUIO, pallMOHATbHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJIOTMYECKUX 3HAHUH B LIENSX MOBBIIIEHUS OOLICH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTu (YHKIHOHAIbHON
IrPaMOTHOCTH 00yYaromuxcsi, popMUpyeMol IpU U3y4eHUH OHOJIOTUY;

[IOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTHM HCIIOJIb30BaTh TIOJydaeMble 3HAHMSA I aHalu3a W OOBSACHEHUS SBICHHUN
OKPY’KaIOIIEro MHpa U IMPOUCXOMSIIMX B HEM H3MEHEHWH, yMEHHE JejaTb OOOCHOBAaHHBIE



3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIONIMXCS MaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISL pPELICHUS
po0JieM B peajibHbIX )KU3HEHHBIX CUTYalUX;

OCO3HAHUE LIEHHOCTH HAayYHOM JEeSATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCIIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HEMPEPhIBHOMY OOpa30BaHHUIO MU CamMOOOpa3OBaHMIO, K
aKTMBHOMY TIIOJIy4YE€HHIO HOBBIX 3HAHMH IO OMOJIOTMM B COOTBETCTBMM C IKM3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEJAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHS ydeOHoro mpenmera «buomorns» BKIIOYAIOT:
3HauuMble 1 (OPMUPOBAHHUA MHUPOBO33PEHUS  OOyYaIOLIMXCS  MEXAUCLHUIIIMHAPHBIE
(MexnpeaMeTHble) O0lLeHaAYYHbIE IOHATHU S, OTPAKAOIINE IIEJOCTHOCTh HAYUYHOW KapTHHBI MUpPa
U crnenu@uKy METOJ0B MTO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIEeCTBO, SHEPIHUs,
SBJICHHUE, TPOIIecC, CUCTEMa, HAy4HbIH (aKT, MPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsi, HcclefoBaHue, HAOII0JeHHe, U3MEpPEHHEe, IKCIEPUMEHT U JIPYTuX), YHUBEpCallbHbIE
yueOHbIe elicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eCHednBaIOIIIe
¢dopmupoBanre (HyHKIMOHAILHOW TPAMOTHOCTH M COLMAJIbHON KOMIIETEHIIMU OOydaromuxcs,
CIOCOOHOCTH o0 yJarmuxcs UCI0JIb30BaTh OCBOCHHbIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHHMBEpCajbHble Yy4eOHble JEHCTBUS B IIO3HABATEILHOM U
COLMAJIBHOM IIPAKTHUKE.

MertamnpenMeTHble pe3ybTaTbl OCBOEHHUS MPOrpamMMbl CpPEIHEro oO0IIero o0pa3oBaHUS
JOJKHBI OTPaXKaTh:

OBiaeHUe YHMBEPCATbHBIMH Y4eOHBIMH NO3HABATEJIbHbIMU /I€iCTBUAMM:

1) 6a30oBBI€e JOrnUecKue AeiicTBUA:

CaMoCTOSITeNIbHO (POpMynHMpoBaTh W aKTyadM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJb30BaTh HPU OCBOCHHWM 3HAHUN MNpPUEMBI JIOTMYECKOTO MBILIUIEHHU (aHaIu3a,
CHHTE3a, CpaBHEHUS, Kiaccu(uKanuu, OO0OOILIEHUS), PpPaCKphIBATh CMBICT OHOJIOrMYECKHX
MOHATUH (BBIACIATD UX XapaKTEpHbIE IPU3HAKU, YCTAaHABIMBATh CBSI3U C IPYTUMU MOHATUAMHN);

ONpenensaTh LENU JEATENbHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPHUM HX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCMOJb30BaTh OMOJIOTUYECKUE TOHATUS AJid OOBSICHEHHs (PAKTOB W SBJICHHI >KUBOU
IPUPOJBL;

CTPOUTb JIOTUYECKHE pacCyXAeHHs (MHAYKTUBHBIC, JEIyKTUBHBIEC, [0 aHAJIOTUN),
BBISIBJIATh 3aKOHOMEPHOCTU M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX SBICHHSX, (GOPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUEHMUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJIsl NMPEICTABJICHUS CYIIECTBEHHBIX CBS3ed U
OTHOIICHUI B HM3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH pElICHUs MPoOJeMbl C yUETOM aHAIM3a UMEIOLIMXCS MaTepUaIbHbIX
1 HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBLHOCTb, OILCHMBATh COOTBETCTBHE pE3YJbTATOB IIEJIsM,
OLIEHUBATh PUCKU MOCIIEACTBUI NEATEIbHOCTH;

KOOpPIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX peajbHOr0, BUPTYaJIbHOTO MU
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBHS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUU KU3HEHHBIX MTPOOJIEM.
2) 0a30BbIe HCCJIE0BATEILCKHE JeHCTBHUA:

BJIQJICTh HABBIKAMU Y4eOHO-MCCIICOBATEIHCKON U MPOCKTHON JEATEIBHOCTH, HaBBIKAMH
paspenieHust mpodJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHUCKY METOIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

UCIIOJb30BaTh PA3JIMYHBIC BHJIBI JICATEIBHOCTH IO IOJTYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEPIPETANH, TPeOOPa30BAaHUIO0 U MPHUMEHCHUIO B YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPU
CO3JIaHUU YYEOHBIX U COLIUATBHBIX MPOEKTOB;

dbopMHUPOBaTh HAYYHBIN THUIT MBIIUICHUS, BIAJeTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSATUSMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETHHOCTH H
KU3HEHHBIX CHTYAIUsIX;

BBISIBJIATh TMPHUYUHHO-CIICJCTBCHHBIE CBSI3W W aKTyaJM3MpPOBAaTh 3a/1ady, BBIIBUTATh
TUNOTe3y €€ pelleHus, HaXOAWThb apryMeHTbl /i J0Ka3aTelbCTBA CBOUX YTBEPXKICHHIH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3MPOBATh TIIOJIyUCHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTh, TPOrHO3MPOBATH H3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh II€JIEHANIPABIEHHBIA MOMCK TEepeHoca CPeACcTB U CHocoOOB JEHCTBUS B
PO eCCHOHANIBHYIO CPENy;

YMETh IEPEHOCUTh 3HAHHWS B TO3HABATCILHYI0O W  IPAKTHYECKYHO  00JIacTH
KHU3HEICIATCITHHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIC HWJICH, NpEIJIaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
poOJIeMBI U 3a1auu, JOMYyCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopmanuei:

OPHEHTHPOBATHCS B PA3NUYHBIX MCTOYHHKAX WH(pOpManuu (TEKCTe ydeOHOro mocoodwus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOIOTHIECKIX CIOBAPSX M CIIPABOYHHKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAaIM3MPOBAaTh HMH(MOPMALMIO DPA3TMYHBIX BUAOB U (GopMm
MIPEICTaBICHUS, KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMTPOTHBOPEUYUBOCTE;

bopMyITHpOBaTh 3aMpPOCHl W TPUMEHSTH PA3JIMYHBIE METOABI IMPH TOUCKE U OTOOpe
O6uonornyeckoil MHGpoOpMauu, HeOOXOAMMOM AJISl BBIMOJIHEHUs Y4eOHBIX 3a7a4;

npuoOpeTaTh OMBIT HCIOJIH30BAaHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBieHUs OHOIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KauecTBE cpelcTBa Mpu paboTe C OHOIOrHYecKoin
nH(popMaIUeil: TPUMEHATh XUMUYCCKHE, (PU3NICCKHE M MATEMAaTHYECKUE 3HAKH U CHMBOJIBI,
dbopmymel, aOOpeBUATYpy, HOMEHKJATYpy, HCIIOIb30BaTh M MPEOOpa30OBBIBATh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BIIQJICTh HABBIKAMHM pACIO3HABAHUS H 3alMTHl HHPOpMAIUH, HWHHOPMAIMOHHOM
0€30I1aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMHA BO BceX cepax KU3HM, aKTUBHO y4acCTBOBATh B JHAJIOTE
WM JUCKYCCHUU TIO CYIIECTBY OOCYKHaeMol TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATH



CYXKIICHUS OTHOCHUTEIbHO BBIIOJHEHUS IpENJIaraéMOd 3a/layd, YYUTBIBATb MHTEPECHl U
COIJIaCOBAaHHOCTb MO3ULIMH JPYTUX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOajbHbIE CpEICTBA OOIIEHUS, MOHUMATh 3HAUYEHHE COLIMAJIBHBIX
3HAKOB, IPEJINIOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(IUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3IMYHBIMM CHOCOOaMM OOIIEHWS U B3aHMMOACUCTBHUSA, MOHUMAaTh HAaMEPEHHUS
JpPYTUX JIIOJIEH, MPOSIBIISTh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIB30BAHMEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHas 1eSITEJIbHOCTb:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI mpH
peneHnn OMOJIOTNYECKO MPoOIeMbl, 0OOCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIOBBIX
¢dbopM B3auMoIeiiCTBYSI IPU PELIeHnH Y4eOHOH 3a/1a4H;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX AECHCTBHM C Yy4€TOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEN Ka)10r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LI€JIM COBMECTHOM [€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATh
JNEUCTBUA TO €€ NOCTUKEHUIO: COCTABJIATH IUIAH IEHCTBUM, pacupeleisaTb POoiad C yd4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAYE€CTBO CBOEr'0 BKJIA/AA U Ka)JIOr0 yYaCTHHKA KOMAaHJbl B OOLIMI pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpesaraTh HOBbIE MPOEKThI, OLIEHUBATh MJIEUM C IMO3UIUU HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTHYECKOM 3HAUMMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMUYECKOE IIOBEJACHHE B PA3JIMYHBIX CUTYalUAX,
MPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HMHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCATbLHBIMH PeryJsiTHBHBIMH e CTBUSIMU:

1) camoopranu3zanms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUI BBIABICHHS MpOOJIEM M MX pELIEHHUS B
KU3HEHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYNKAax MO OTHOUIEHHIO K XHBOH IPHUPOJIE, CBOEMY 3/I0POBBIO U 3/10POBBIO
OKPY’KaIOILHUX;

CaMOCTOSITENIbHO OCYLIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTb, BBISBIATH MPOOJIEMBI,
cTaBuTh U (opMynMpoBaTh COOCTBEHHBIE 3ajjaud B 00pa30BAaTEIbHON JAEATEIBHOCTH H
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIHO COCTABJIATH IUIAH PELICHUs MPOoOJIeMbl C yYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHI;

JIaBaTh OL[EHKY HOBBIM CUTYalUsIM;

pacuupsITh paMK1 y4e€OHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE;

OLIEHUBATh IPUOOPETEHHDIH OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3PYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHMMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB LIEIISM;



BJIAJI€Th HaBBIKAMU I103HABATENbHOM pedaeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUISL OLICHKH CUTYyalllH, BIOOpa BEPHOT'O PEIICHUS ;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YJIbTATOB ACSITEIbHOCTH;

3) npuHsATHE ce0s U IPYTrUx:

MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apT'YMEHTBI JIPYTUX IPU aHATIM3€ Pe3yIbTaTOB J1eATeIbHOCTH;

NPU3HABaTh CBOE MIPABO M MPABO JIPYT'HX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI

[TpeametHble pe3ynbTaThl 0cBoeHUs nporpamMmmbel COO mo Omonmoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenuduyeckne 1y yaeOHoro npeamera «buosnorus» HaydHble 3HAHUS, YMEHHS U
CIIoCOObl JIEHCTBMM 110 OCBOEHHUIO, MHTEpHNpEeTallud M INpeoOpa3oBaHMUIO 3HAHUM, BHJIbI
JeATeIbHOCTH O TMOJYYEHUIO0 HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUI B pa3iMYHbIX Y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JXU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouonorueil. B
nporpamMme MpeaMeTHbIe pe3yJIbTaThl HPEICTABICHBI 110 F01aM 00y4eHusl.

[IpeameTtHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JIOJDKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJIM OMOJIOIMM B CHUCTEME HAay4dHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpPa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GQyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHME PACKPbIBATh COJEp)KaHHuE OMOJIOTMYECKUX TEPMUHOB M MOHSATHI: KU3Hb, KIIETKa,
opranusM, wmertabomu3M (0OMEH BemeCTB W  NPEBpallleHue DSHEPruM), TOMEocTas
(camoperynsiusl), ypOBHEBas  OpraHu3allds JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEIEHUE
(penpomyKuusi), HaCJI€ACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHUE;

yYMEHHUE H3/arath OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTaIlMOHHAs,
LEHTpaJbHasl JI0rMa MOJEKYJsipHOM Ouosnoruu), 3akoHsl (I'. Mennensa, T. Moprana, H. U.
BasuiioBa) 1 yueHus (0 HeHTpax MHOrooOpasus U MPOMCXOKIEHUs KyJIbTypHBIX pacteHuil H. U.
BasuiioBa), onpenensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJAJETh METOAAMH HAYYHOrO MO3HAHMS B OMOJIOrMM: HAOJIOJEHUE U ONMCAaHUE
KMBBIX CHUCTEM, IIPOLIECCOB U SBJICHWH, OpraHu3alus U MpoBeleHHe OHOJIOrHYecKoro
JKCIIEPUMEHTA, BBIABW)KEHHE THUIIOTE3bl, BBISABICHHE 3aBUCUMOCTH MEXIY HCCIeIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIOIb30BAHHBIX HAyUYHBIX IOHATHH,
TEOPUH 1 3aKOHOB, YMEHHE J1eJIaTh BHIBO/IbI HA OCHOBAHUU I1OJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATh CYLIECTBEHHbIE MPU3HAKM BUPYCOB, KJIETOK HPOKApUOT M 3YKapHuoT,
OJTHOKJICTOUHBIX U MHOT'OKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIPEBpALLEHNs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MIACTMYECKOTO M SHEPreTHuecKoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUAYAIBHOTO Pa3BUTHS
opranusmMa (OHTOreHe3);

YMEHHME NMPUMEHATh MOJIyYeHHbIE 3HAHUS Uil OOBSICHEHMsI OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, 7S] MPUHATUS TIPAaKTUUECKUX PELICHUH B TTOBCEIHEBHOM KHU3HU C IENIbI0 00€CIeUeHUS
0€301acCHOCTH CBOETO 370pOBbS U 3/I0pPOBbS OKPYXKAIOIIUX JIHOACH, COOJIOJCHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKpYyXKalolled MNpUPOAHON cpene, NMOHUMaHHWE HEOOXOAMMOCTH



MCII0JIb30BaHMsI TOCTH)KEHUI COBPEMEHHOH OMOJIOrMM M OMOTEXHOJIOTMH AJsl palMOHAIBLHOIO
IIPUPOJIOTIOJIH30BAHMS,;

YMEHHME pellaTh 3JEeMEHTapHble T'€HETHYeCKHEe 3aJaud Ha MOHO- M JUTHOpHIHOE
CKpEILMBaHUE, CLIETNIEHHOE HACJIeJ0BaHHE, COCTABIIATh CXEMbl MOHOIMOPHUAHOIO CKPEIIMBAHUS
JUIs TIpeJICKa3aHUsl HacJieJ0BaHuUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHble U MpaKTUYecKue pabdoThl, cOOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTUYECKH OLIEHHUBaThb M HMHTEPIPETUPOBATh WH(POPMALUIO OHOIOTHYECKOro
COZIEpXKaHUs, BKJIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUA W3 PA3IMYHBIX MCTOUYHUKOB (CpelncTBa
MaccoBOM MH(pOpMalMy, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STHUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIJIEJIOBAHUN B OMOJIOTUU, MEUIIMHE, OMOTEXHOJIOT U H;

yMEHHE cO37aBaTb COOCTBEHHbIC IIMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas
OMONMOrMYecKyl0 HMH(POPMAIMI0 U3 HECKOJbKHX MCTOYHUKOB, TI'PAaMOTHO HCIOJIB30BAThH
MOHATHIHBIN armapaTt OMOJIOTHH.

[IpeameTrHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buosorus» 6 11 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCT€ M POJM OHOJIOrMHM B CHUCTEME HAyYHOrO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAay4YHOW KapTUHBI MHUpa U
HaY4HOTO MUPOBO33PEHHSI, O BKJIaJle POCCUHCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIBLHON I'PaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEpP’KaHUE OMOTOrMUYEeCKUX TEPMUHOB U OHATHUI: BUJ, TOMYJISALIMS,
reHO(OHJ, DIBONIOIMS, JBIKYIIUE CHIbl ((aKTOpbl) HBOMIOIUHU, MPUCIHOCOOJICHHOCTh
OpPraHu3MoOB, BHUA000pa3oBaHHE, JKOJIOTHUYECKUE (AKTOPBI, DSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIENU MUTaHUsI, IKOJIOrn4YecKas nupaMmuia, 6uoreoneHos, onocdepa;

yYMEHHME u3iaraTb OuoJiorMyeckue Teopuu (dBosmonuoHHas Teopust Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrea K. M.
bapa, dyepenoBanus riaaBHbIX HampaBieHud u nytei sBomounuu A. H. CeBeproBa, yueHus o
ouocdepe B. 1. BepHanckoro), onpeaensTs rpaHUIBI X IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOAAMU HAayYHOTO IMO3HAHUS B OWMOJIOTMU: HAOJIIOJEHHUE U ONMCAHUE
KHUBBIX CHCTEM, MPOIECCOB U SBICHWN, OpraHu3alus W MpoBeIeHHE OHOJIOrHYEecKOro
SKCIEPUMEHTA, BBIJBUKEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX Ppe3yJIbTaTOB, HCIOIb30BAHHBIX HAy4YHBIX IOHATHH,
TEOPHUIl U 3aKOHOB, YMEHUE JI€TaTh BBIBOBI HA OCHOBAHMM ITOJIy4YEHHBIX PE3YJIbTATOB;

YMEHUE BbIIEIATh CYIIECTBEHHbIE IIPU3HAKU CTPOEHMsI OMOIOrH4YeCKUX 00BEKTOB: BHJIOB,
HONYJISIUMHA, TPOIYLIEHTOB, KOHCYMEHTOB, pEIYyL€HTOB, OHOreol€eHO30B U SKOCHUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHOM  H3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHMs, MPUCTOCOOIEHHOCTH OPraHU3MOB, ACHCTBUS 3KOJOIMUECKUX (DAaKTOpOB Ha
OpraHu3Mbl, IIEpeHOca BEIECTB U MOTOKA SHEPIrUU B IKOCHUCTEMAX, aHTPOIOTeHHbIX U3MEHEHUN
B DKOCHCTEMAxX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHMUYECKHX IHUKIOB B
ouocdepe;

YMEHHME NMPUMEHSATh MOJIyY€HHbIE 3HAHUS Ul OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBJIICHUH, 7S] IPUHATUS IPAKTUUECKUX PELUICHUH B TIOBCEIHEBHOM KHU3HU C LEJIbI0 00€CIICUeHUS]
0€30I1aCHOCTH CBOETO 37I0POBbSI M 3I0POBbSI OKPYXKAIOIIUX JIHOACH, COOJIOJEHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKpYyXKalolled MNpUPOAHON cpene, NMOHUMaHHWE HEOOXOAMMOCTH
UCIOJIb30BaHUs JOCTH>KEHUN COBPEMEHHOM Ouosioruu 1S paLMOHAIBHOIO
IIPUPOJIOTIOJIb30BAHMS,



yYMEHHUE pellaTh 3JIeMEeHTapHble OMOJIOrMYecKHe 3aJaud, COCTaBIATh CXEMbl IEepeHoca
BEII[ECTB ¥ PHEPTUHU B IKOCUCTEMaX (IIeTH MUTaHUA);

YMEHHE BBIIOJIHATH Ja00paTOpHble U NMpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
pabote ¢ yueOHBIM | JIa00PaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHUYECKH OLEHHWBATh U HHTEPHPETUPOBATh UHGOpPMAIUI0 OUOJIOTHYECKOro
CoZiepXKaHUsl, BKJIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX MCTOYHUKOB (CpelcTBa
MaccoBOi HMH(pOpMAIMU, HAYYHO-NOMYJSIPHbIE MaTepualibl), paccMaTpUBaTh TII00aNbHbIE
9KOJIOTMYE€CKUE MTPOOTIEMbI COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

yYMEHHE cO37aBaTb COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas
OMONMOrMYecKyl0 HMH(POPMAIMI0 W3 HECKOJbKHX MCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BAThH
MOHSTUHHBINA annapaT OMOJIOrUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoJsnuecTBo yacoB JIEKTPOHHBbIE
HaunmeHoBaHue pa3iesioB H TeM
Ne n/n Kontpoabnbie | Ipaktuueckne | (uupposbie)
MPOrpamMMabl Bcero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchl
bubmioreka [IOK
! buonorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIlE CUCTEMBI U UX OpraHU3aIus 1 bubmorexa LIOK
P 5 https://m.edsoo.ru/7f41c292
N bubmoteka [JOK
3 XVUMHYECKHM COCTAaB U CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.r/7f41292
bu6moreka [JOK
4 KusHeneareabHOCTh KJIETKU 6 0.5 hittps-//m.edsoo.ru/7f41c292
5 Pa3MHOKEHHE U MHIUBHIYyaIbHOE Pa3BUTHE 5 1 bubmoteka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M MN3MEHUHUBOCTH 3 1 15 bubmoteka IJOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmotexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 bubmorexa LHOK
P p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4.5



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

11 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM
Ne n/n Kontpoabnbie | Ilpakruyeckue | (UHPpoBbIe)
NPorpaMMablI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
bu6moreka [JOK
1 IBOMIOLHOHHAA GHONOTHA 9 . https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHUE U pa3BUTHE XKU3HU HA 9 1 05 bu6moreka [IOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Opranusmsl 4 OKpy»Karolas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
4 Coo01recTBa 1 SKOJIOTUIECKUAE CUCTEMBI 9 1 https://m.edsoo.ru/7f4 1 cc74
bubmunoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbBIE
Nen/m | Tema ypoka Beero Konrpoabhubie | Ilpakruyeckune | UndpoBbIe
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcbl
bubmioreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl MO3HAHUS KUBOU IPUPOJIBI. BuGmorexa [JOK
2 [TpaxkTueckas padota Ne 1 1 0.5

«Vcrionp30BanNe pa3InYHBIX METOI0B IIPU

https://m.eds00.ru/863e6122



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

M3y4eHUU OUOIOrHuecKux 00bekToB» C
UCII0JIb30BaHUEM 000PY/IOBAaHUS LIEHTPA

«Touka pocray

3 buonoruyeckre cucTeMsl, MPOIECCHl U UX bu6moreka [JOK
HU3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMudeckuit coctaB kieTku. Boga u bu6moreka [JOK
MHHEpAJILHBIE COIU https:/m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHHe OEITKOB bubmorexa [OK
https://m.edsoo.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
karanu3atopsl. JlabopaTopuas pabora Ne 1
6 «M3ydeHne KaTaJINTHY €CKOM aKTUBHOCTH 05 bubmuoreka LIOK
(dbepMeHTOB (Ha IpUMEpe aMIIIa3bl U https://m.edsoo.1u/863e6b72
KaTanasbl)». C UCIOJIb30BAHUEM
o0opynoBaHus 1eHTpa «Touka pocray
7 Hyxnennossie kucnotel. AT® brtmmorexa [IOK
https://m.edsoo.ru/863e6dSc
2 O06o06mmenue mo Teme "XUMHUYECKHIA COCTaB
KJIeTKH"
Hcropus n MeTOAbl U3YyUEHUS KIIETKH.
9 Kierounas teopus. Knertka kak nenoctHas bubmorexa [OK
https://m.edsoo.ru/863e6e88
KUBasI CUCTEMA
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlabopaTopnas pabora Ne 2 «3yuenue
CTPOCHHUS KJIETOK PAaCTEHUM, ’KUBOTHBIX, bubmotexa [JOK
10 rpuOOB ¥ OAKTEPHIA 11O MUKPOCKOIIOM Ha 0.5 https://m.edsoo.ru/863e6ff0

TOTOBBIX MUKpOIIpErapaTax u ux
onucanuey. C HCIOIb30BAHUEM

O6ODV,Z[OBaHI/IH HCHTpAa «Touka pocTa»

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [JOK

11 OOMEH BeIECTB UK META00IN3M
https://m.edso0.1u/863e766¢
12 DOTOCHHTE3. XEMOCHUHTE3 brbmorexa [TOK
https://m.edsoo0.1u/863e7c98
bu6moreka [JOK
1 N
3 Juepreruucckuii oOmen https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KJIETKU. J[eneHre KJIeTKH.
Muto3. JlaGopaTtopHas padora Ne 3
14 «Habmonenne MuTo3a B KJIeTKaX KOHIMKA 05 bu6moreka [JOK
KOpELLKa JIyKa Ha FOTOBBIX ' https://m.edsoo.ru/863e7dc4
MuUKpompenaparaxy». C UCI0Ib30BaHUEM
obopynoBanus meHTpa «Todka pocray
15 Yriaesoapl. JIunuael Eubmorexa IOK
https://m.edsoo0.1u/863e6870
16 buocuntes Genka. Peakuust MaTpuaHOro bubmotexa [JOK
CUHTE3a https://m.edsoo.1u/863e796e
17 Tpancnsius — OUOCHHTE3 Oerka bubmorexa [OK
https://m.edsoo.ru/863e796e
bubmioreka [IOK
18 H —
eKJIETOYHBIC (POPMBI KU3HU — BUPYCHI https:/m.cdsoo. /86367540
bubmioreka [IOK
19 @®opMBbl pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mnoreka [JOK
2 Meti
0 o3 https://m.edsoo.ru/863e7f4a
OO0Opa3oBaHuE U Pa3BUTHE MOJIOBBIX KJIETOK.
)1 OmnonotBopenue. Jlaboparopuast pabota Ne 0.5 bubmorexa [IOK

4 «M3y4yeHune cTpOeHHUsI OJIOBBIX KIETOK Ha
rOTOBBIX MUKpompenaparax». C

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

HCII0JIb30BaAHHUEM 06ODVHOB3HI/I$I CHTpa

«Touka pocray

bu6mmoreka [JOK
22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436

’3 I'eneTrKka — HayKa O HACJIEACTBEHHOCTH U bu6mmorexa [IOK
U3MEHYUBOCTU https://m.edsoo.ru/863e8612

24 3aKOHOMEpPHOCTH HaCIlIeIOBaHUS MPU3HAKOB. bubmotexa [JOK
MoHOruopuIHOE CKpEIIBaHUE https://m.eds00.ru/863e8878

)5 JAurubpuanoe ckpemuBanue. 3aKoH bu6moreka [JOK
HE3aBUCUMOI'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe Hacye0BaHUE TPU3HAKOB.

JlabGopaTopHas pabora Ne 5 «M3yueHue
pe3yabTaTOB MOHOTHOPUIHOTO U

26 UTMOPUIHOTO CKPELBaHUS 030(puJIBI 1 bubmmorexa [OK
A U pett Yy AP https://m.edsoo.ru/863e8c60
Ha TOTOBBIX MUKpompenaparaxy. C
HCIO0JIb30BaHUEM 000pY/I0BAaHUS IEHTPA
«Touka pocra»

27 I'eneruka nona. HacnenoBaHue npr3HaKos, bubmuotexa [JOK
CLICIJICHHBIX C IT0JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnencrBennas
n3MeH4YnBOCTh. JlabopaTopHas paborta Ne 6.

. bu6mmnoreka [JOK
28 Nzydyenne monudukauoHHON 0.5
https://m.edsoo.ru/863e8efe
M3MEHUYUBOCTHU, OCTPOECHUE BaPUALIUOHHOTO
psAlla ¥ BapualMOHHON KPUBOW»
Hacnencreennast ”3BMEHUMBOCTb.
79 JlabopaTopHas pabora Ne 7. « Ananu3 0.5 bubmotexa [JOK

MyTalui y Apo30¢uiibl Ha TOTOBBIX
MUKpOIIpenapaTax»»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK

30 ['enernka denoBeka 1
https://m.edsoo.1ru/863e8d78
31 O6o6menue o Teme «HacmencrBeHHOCT 1 | )
W3MEHUYHUBOCTh OPTaHU3MOBY
bu6moreka [JOK
2 1
3 Cenekuus kak Hayka i npouece https://m.edsoo.ru/863e9214
13 MeToabl U TOCTUKEHUS CEJIEKIIUU PaCTEHUI : bu6mmoreka [JOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
bu6mmoreka [JOK
34 buorexHosnorus kak oTpacib NPOU3BOACTBA 1
https://m.edsoo.1u/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4.5
11 KJIACC
KounuyecTBo yacos JIEKTPOHHBIE
nupposbIe
Nen/n | Tema ypoka Beero KOﬁl—lTpOJIbele HpﬁaKanecxne 06pazoBaTeNbLHbIE
padoThbI padoThI pecypes
1 OBOMIONHUS U METOABI €€ U3YUCHUS 1 Bubmiorexa IJOK
https://m.edsoo.ru/863ea20e
’ Hcropus pa3Butus npeacraBieHui 00 1 bu6mmorexa IIOK
ABOIIOIUH https://m.edso0.ru/863¢9570
bu6mmnoreka [JOK
3 Mukpossomonus ! https://m.edsoo.ru/863e9cle
[Tomynsitus kak sJeMeHTapHas eAMHUIA
4 BHJ1a 1 HBoonnH. JlabopaTtopras padora No 1 05 bubmmorexa [IOK
1 «CpaBHEHME BUIOB 110 ' https://m.eds00.ru/863e¢99c6
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymye cuibl (3eMeHTapHbIe (PaKTOPHI) 1 bubmoreka LIOK

OBOJIIOIINHA

https://m.edsoo.ru/863e9dad



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK

6 EctectBenHbIi 0TOOD U €ro GopMBI https://m.edsoo.ru/863e9ed0
PesynbTaThl 3BOMIOIMHA:
MPUCIIOCOOIEHHOCTh OPraHU3MOB H
7 BH1000pa3oBanue. JlabopatopHas padora Ne 05 bu6moreka [JOK
2 «OnucaHue MpuCnoco0IeHHOCTH ' https://m.edsoo.ru/863e91fde
opraHusMa U €€ OTHOCUTEILHOTO
XapakTepa
8 Hamnpasnenus u myT Makpo3BOIIOIUN Bubmiorexa OK
https://m.edsoo.ru/863e9cle
9 HeobpaTtuMocTh 3BOMIOIIMHT
10 Hcropus xu3HU Ha 3eMiie U METOIbI €€
W3y4YeHUs
11 ['mnoTe3bl TPOMCXOKICHUS )KU3HHU HAa 3emile bubmorexa LHOK
https://m.edsoo.ru/863ea5a6
12 PazBuTHe xM3HU HA 3eMJIe MO 3paM U bubmotexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIIOIIUU PACTUTEIBHOTO
13 U )KUBOTHOr0 Mupa. [Ipaktuueckas pabora 05 bubmmoreka LIOK
Ne 1 «M3y4yeHue nCKOaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUM M )KMBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa bubmorexa LIOK
https://m.edsoo.ru/863cad 8e
15 DBOJIIOIUS YEIOBEKa (AHTPOITOT €HE3) bubmoreka [IOK
https://m.edsoo.ru/863eac2c
bubmioreka [IOK
16 JBrxyume cuibl (pakTophl) aHTPOIOreHe3a https://m.edsoo.ru/863eadd4
17 OCHOBHBIE CTaJNH SBOJIIOIMHU YEI0BEKA
18 YenoBeueckue pachl U IPUPOAHBIE bubmmorexa [IOK
ajJanTaiyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
19 O06o0menue 1o TeMe «Bo3HUKHOBEHHE U

pa3BUTHE JKM3HU Ha 3eMJie»



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOTHsl KaK HayKa

Cpenbl 0OUTaHUS ¥ SKOJIOTUUECKHE

bu6moreka [JOK

21 (bakTopsI https://m.edsoo.ru/863eafec
Abuornueckue Gaktopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruaeckue
2 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT 05 bubmotexa [JOK
obutanus». JlabopaTopHas padora Ne 4. https://m.edsoo.ru/863ebl0e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa
bubmmorexa [IOK
23 bromiccine paxroprt https://m.edSO(I)l.ru/8636b348
DKOJIOTHYECKHUE XaPAKTEPUCTUKH
24 nomyJsinuu. [Ipaktugaeckas pabora No 2 05
«IToacy€r MIOTHOCTU MOMYJISIUNA pa3HbIX
BHJIOB PACTEHHI»
25 Coo01mrecTBa OpraHu3MOB — OHOIICHO3 ng;?;;f;i)ggjé 63ebd6a
bubmmoreka LIOK
26 DKOJOrM4ecKHe CUCTEMBI (3KOCHCTEMBI) hitps-//m.c dsoEru /363ebd6a
27| Srononmaccxne mipavmion. Caotiorsa Bu6miorexa LIOK
IKOCHCTEM. CYKITECCHA https://m.edsoo.ru/863ebSfa
28 [IpuponHbIe 3KOCUCTEMBI
29 AHTpOIIOTr€éHHbIE IKOCU CTEMBI
30 buocdepa — riobanbpHas 3kocucTemMa bubmuoteka LIOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYILIECTBOBAHHUS bubmuorexa [IOK
ounocdepor https://m.edsoo.ru/863ebd 16
32 YenoBeuecTBO B Onocdepe 3emnu
33 CocyuiecTBOBaHUE MPUPOJIBI U bubmotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 0O60061menHue TemMbl «Cool1ecTBa U



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

‘ OKOJIOTHYCCKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOANMYECKOE OBCIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
* buonorus, 10 xknacc/ [Tornomapésa W.H., Kopaunosa O.A., Jlonmmmmna T.E.; mox pegakuueit
[Tonomapépoit M.H., OOmecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHbIO M3aaTenbCckuil LeHTp
«BEHTAHA-T'PADy;
* buonorus, 11 xnacc/ Ilonomapésa N.H., Kopaunosa O.A., Jloummmna T.E. u apyrue; nox

penakuueir [Tonomapéroit M.H., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO M31MaTenbCKuii
ueHtp «BEHTAHA-I'PADy;

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIS
1. TlonomapeBa N.H., Kopaunoa O.A., Cumonosa JI.B. buonorusa. ba3oBsiii ypoBeHs. 10
kiacc. Metoguueckoe nmocooue, 2019.
2. Ilonomapea N.H., Kopuunosa O.A., Cumonosa JI.B. buonorus. bazoBslit ypoBens. 11
kiacc. Meroauueckoe nmocooue, 2019.
3. buonorus. YMK nmnsa crapmeit mkonsl: 10 — 11 kmacesr (®I'OC). Mertoauueckoe
nocobue s yuutens. ba3zoBsiii ypoens.// EmuzapoB A. A., Kanuauna M. A., 2020.

MU PPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.sbio.info

www.bio.nature.ru

HNuTtepHer-pecypebl
. http://www.floranimal/ru O pacTeHusX U KUBOTHBIX.

. http://obi.img/ras/ru ba3za 3HaHU#i 110 OMOJIOTHH YEIIOBEKA.

. http://learnbiology/narod.ru n3y4aem OHOJIOTHIO.

. www.ege.edu.ru , www.fipi.ru moaroroska k EI'D u 'A.

. http://school-collection.edu.ru/ «Enunas xomnekuus Luppossix O6pazoBaTenbHbIX PecypcoB»
. http://www.fcior.edu.ru/

. www.bio.l september.ru — rasera «buomorusa»

. Www.bio.nature.ru — Hay4Hble HOBOCTH OHMOJIOTUN

O 0 3 N Ut B W N =

. www.edios.ru — D¥10¢ — HeHTp AUCTaHLMOHHOIO 00pa30BaHUs
10. www.km.ru/education - yueOHbIC MaTepuajbl U cioBapu Ha caite «Kupumt u Medoamii»
11. http://video.edu-lib.net — yaeOHbBIE PUIBMBI

12. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm - [Ton6opka HHTEpHET-MaTepraIoB
JUTSL YIUTENed OMOJIOTHH 110 Pa3HbIM OMOJIOTMYECKUM I CLIUTTIMHAM.

13. http://charles-darvin.narod.ru/ - DnekTpoHHble Bepcun npoussenenuit Y. Jlapsuna.
14. http://www.l-micro.ru/index.php?kabinet=3 - Madopmarus o mKoJIsHOM 000pyA0BaHHUH.
15. http://www.www.wwf.ru BcemupHbIii (OHI TUKOM TPUPOIBI.

16. http://fns.nspu.ru/resurs/nat/pedpract.php B momotip yunrteno 6uosioruu
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