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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIIOTUM TEOPETHUECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (POPMHPOBAHHIO COJCpXKAHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUSA 00 OOIMIMX LEIX U
OPUHLMIAX, XapPaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmiero oOpaszoBanusi B Poccuiickoit ®denepanuu, a TakXKe IOJI0XKEHHUS O
cnenuduke OMOJIOrHH, €€ 3HAUEHUHU B MMO3HAHUH KUBOM MPUPOBI U 00ECIIEeYEHUN
CYLIECTBOBAaHUA ueiOBeYeCKOro oOmiecTBa. COrMacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpesieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu na€T TpPEACTaBICHHE O IeNsix, o0 oOmen
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTUSI OOYYAIOUIUXCA CPEICTBAMHU
yuebHOoro mpenMera «buomorus», onpenenser o00s3aTENbHOE MPEIMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopeleleHue 1o pa3ieiaM U TeMmawm,
PEKOMEHIYyEMYIO TOCJIEI0BATEIbHOCTh U3YUEHHs] yUeOHOro MaTepuana ¢ y4éToM
MEXIPEAMETHbIX M BHYTPUIPEIMETHBIX CBA3€H, JIOIMKHM 00pa3oBaTEeIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImmuxcs.

B nporpamme mo OuoiorumM TakXKe yUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOyuenuss B (GOPMHpPOBAHMM OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIbHOU
NeSTENHbHOCTH/Y4EOHBIX JCUCTBUN OO0ydYalomMXCa IO OCBOCHHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Y4Y€HUU Ouojoruu, Onarojaps d4emy B Hel
IPOCMATPUBAETCS HAMNPABICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XKHU3HM U OEpeKHbIM OTHOUIEHHMEM K OKpYXalolled MPUPOTHOU cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
NOJTyYSHHBIX 3HAHWN B MMOBCEJHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIAIHBIX 3324, B
TOM 4YHCJE: MPOPMIAKTUKU HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS AKOJIOTUYECKU
1eJecO00pa3HOro TMOBEJIEHUS B OKpY)KaloUIed MNpUPOJHON cpele, aHaiu3a
BIIMSTHUSI XO3SUCTBEHHOW JEATETHHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPHUKJIAIHON HAPABICHHOCTH
yuebHoro mpeamera «buoJIorus) MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ECIIeUCHHUS
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YCIIOBHUM JUIsSl pEellIeHUs] OJJHOW M3 aKTyaJbHBIX 33/a4 IIKOJIBHOI'O OMOJOTHYECKOrO
oOpa3zoBaHus, KOTOpass mpennonaraer (GopMUpOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJJaTUPOBAThC K W3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buosioruss Ha ypoBHE cpeaHero oomero oOpa3oBaHMsI 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (popmupoBaHue y OOydYaIOMIMXCA MPEJICTABICHUN O
HAy4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOU mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W SBOJIOLUHU, CO3JAET
yCIIOBUSL  JUISi:  TO3HAHWUSI  3aKOHOB  JKMBOW  MPHUPOJBI,  (POPMUPOBAHUS
(GYHKIIMOHAJIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3/I0POBOTO U Oe3omacHoro obpasa
KU3HU, YKOJIOTUYECKOTO MBILIUICHHS, IGHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bounbiioe 3HaueHre OMOJIOTHS UMEET TaKKe JUIS PEIICHUS BOCITUTATENLHBIX U
pa3BUBAIOLIMX  3a/Jad  CpeaHero  ooOmero  00pa3oBaHMs,  COLMATM3ALUU
oOyuaronuxcs. M3ydyenune 6uonorun odecrieyuBaeT yciaoBHs Uisi (GOPMUPOBAHUS
WUHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEICTaBICHUSAMU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS] O MpeJHAa3HAYEHUH Y4YeOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENETeHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COAEp’KaHUsA, IMPEJACTaBICHHOr0 B IporpaMme 10
OHMOJIOTUH.

Otb60p copepxkanus yuyeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OO0y4Yaronifecs: JOHKHBI OCBOUTHh 3HAHWS M YMEHHUS, 3HAYMMBIE JUIS
dbopmupoBaHus o0OIIEH KyJIbTyphbl, OMNPEACIAIONIME aJCKBATHOE IOBEJICHUE
YeJI0BEeKa B OKpYXarolleld MPUPOJHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHON
KU3HU U MPAKTUYECKOU aesaTenbHOCTH. Oco0oe MeCTO B ATOM cCUCTEMe 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHH, KOTOPBIE CIy»KaT OCHOBOM i (OpMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[IECHHOCTHBIX ~ OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOIOrMYecKOro 00pa30BaHUA.

CTpyKTypupoBaHHE COJCpXKaHUS y4yeOHOro Marepuajga B IMPOrpamMMme IO
OMOJNIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHMU3ally U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype yueOHOTo mpenmera «buomorus»
BBIJICJICHBI CIEAYIOLINE coAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToibl
HAy4YHOrO MO3HaHUD», «KieTka kak Oumonoruyeckas cucreMay, «OpraHu3Mm Kak
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Oounonornyeckas cucreman, «CucreMa M MHOTrooOpaswe OpraHuyYecKOro MHUpPay,
«IBOJTIOIHS KUBON PUPOBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE OOYy4YalIIMMHCS 3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allii >KUBBIX CHCTEM PA3HOTO paHra MW MpPUOOpPETeHUE YMEHH
UCIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEWCTBUM B OTHOUIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUNYHBIX )KU3HEHHBIX MPOOIIEM.

JoctwkeHnue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€CTIeurnBaeTCs pEHICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYyYaIOIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUINOTE3aX, MpaBuiax, Cly>Kalux OCHOBOM
st GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBCHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3aIlMH, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMHupoBaHUE y OOYYAIOIMIUXCS IO3HABATEIIBHBIX, MHTCIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUY HAyYHBIX B3IUISAA0B, UJCH M TOIXOJOB K H3YYCHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlNy;

CTAaHOBJICHHE y OOydarommxcs oOmed KyJabTypbl, (YHKIHOHAIbHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH W OIICHUBATH SIBJICHHS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOILI HA OCHOBAHWW 3HAHWW W ONbBITA, IOJYYCHHBIX TPHU
U3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOy4aromMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWWA B TPAKTUYECKOW JCSITEIHHOCTH YEJOBEKa, PAa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUAX TEXHOJIOTHI M arpOOMOTEXHOIOTH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS UYEJIOBEKOM >KHBOU
IPUPOIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHNM;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWW [UIs TIOBBINICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUM B MOBCEIHEBHOM JKU3HU JJIS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLIECHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIOJIGHHE MEp MPOPUIAKTUKH
3a00y1eBaHUM.

B cucreme cpennero oGmiero obpazoBanusi yueOHbIN npenmMeT «buonorusy,
U3y4aeMblii Ha 0a30BOM ypOBHE, SIBISIETCS 00513aT€IBbHBIM YIEOHBIM MTPEAMETOM.
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Jliist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEeHETo 00Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 4daca (1 gac B Henmento), B 11 kmacce — 34

yaca (1 yac B Hezeo).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMUPOBAHMH COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

MeTtobl MO3HAHUS KUBOM PUPOBI (HAOII0IEHUE, SKCIIEPUMEHT, OITUCAaHUE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHu3aluu
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHWMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl U MHUHEpaIbHBIX BemlecTB B kieTke. lloanepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.
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depmenThl — Ouonormdyeckue Karanusatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuyHoctb. KodepmeHTsl. ButaMuHsbL.
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KcHpud03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJuT0I103a). buonornyeckue GpyHKIMM yriieBoI0B.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
ruipo@oOHbie  cBoMcTBa. buonorndeckue GyHkiuuu JunuaoB.  CpaBHEHUE
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u ¢pynkunn PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kietke. Kiietounas teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Knerka xak menoctHas xuBasg cuctema. OOmmMe NpU3HAKA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTHUYECKON KJIETKH. (OCHOBHBIC OTJIMYMUS PACTUTEIILHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIIETOYHAsl CTEHKA, MIMKOKAIHMKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmapar ['onbmxu,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxkneHne MUTOXOHIApUM u TacTua. Bupel minactua. HememOpaHHbIe
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKH. OYHKIIMNA OPraHOUIOB KJIETKU. BKIItOUeHwUs.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npuponae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHure MOJIEKYITbI BOJIbI», «brocnHTes Oenka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI
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AT®», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«CtpoeHnue sifipa KICTKW», « Y TIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEPEHUi, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

Jlabopatopnass pabora No 1. «M3yueHue KaTaJIUTUUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, WM MeTa0oIu3M. AcCUMUIIALMS (TIJIaCTUYECKU OOMEH) U
JUCCUMWIIISIITUSL (DHEpreTUuecKuid OOMEH) — JIBe CTOPOHBI €IMHOrO Ipolecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTpOoHbINA U rerepoTpodHbiit. Poibs hepmeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CpetoBass W TeMHOBas (a3pl ¢GoTocuHTe3a. Peakuuu
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCMHTE3 U CHOCOOBI MOBBIIIEHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIHDOBAHUE DSHEPrUUM B KIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
I'mukonu3. Bpoxkenue u ero Buibl. KHUCIOpOJHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro OOMEHa.

Peaknmum MarpuuHoro cuHTe3a. I'enHetmueckas wuHbopmanms u JHK.
Peanuzanus reHetnueckoil mH(pOpManuMu B KIETKe. [ eHeTHMYeCKWil KOA M €ro
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchusauuu. KoaupoBanue aMHUHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xku3Hu — BUpYChl. ctopust oTkpsiTus Bupycos (. W.
NBanoBckuii). OcCOOEHHOCTM CTPOEHHS U HKU3HEHHOTO IHMKJIAa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedumura dyenoeka (BUY) — BozOyaurens CITN/a.
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OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacmpocTpaHeHUsI BUPYCHBIX 3a00JIEBaHHIA.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Tumbel nutanusy, «Metaboausm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTuueckuit Koa,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIM M TalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHJIbI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi ruO€Ib KJIETKH — aromnTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragum Mmerioza. I[lponecchl, mpoucXoAsIIMe Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe Kene3bl: CeMEHHMKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NunuBunyanpHoe pa3BuTue (OHTOTEHE3). OMOpUOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue
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Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (HAKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOKIACHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuUTUE», «l'aMeToreHe3 y MIEKONUTAOIINUX U
4YenoBeKa», «OCHOBHBIE CTAIUA OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U MpakTUYeCcKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKUN, MOJIEKYJIIPHO-TeHETUYeCKHil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MonorubpumHoe CKpeluuBaHue. 3aKOH eauHooOpasus THOPUIOB TIEPBOTO
nokoneHusa. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACIICIUICHHS MPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaANU3UPYIOLETO CKPEIIMBAHUS
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne cliensieHrs reHoB B pe3yJibTare
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHE KAPThI.
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I'enetuka nosia. XpoMOCOMHOE OMNpeAesieHUE Moyia. AyTOCOMBI U IOJIOBBIE
XpomocoMbl. ['omoramerHele W rereporaMeTrHble OpraHu3Mmbl. HacinenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBocTh. BUabl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennasi, wiM reHOTHNHYECKasi, M3MEHUMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMOHHAasi ”3BMEHYMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIC. YacToTa U MpUYMHbI MyTaluii. MyTareHHbie (pakTOpHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIOBeKa: FeHeaIOTHYCCKUM, OJIM3HEIOBEINM, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBennnie 3a00JieBaHUS YEIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM MpPEApacoiO)KEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUY U JICYCHUN FeHETUUECKUX 3a00JIeBaHUM YyeI0BEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmubl ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTCHETUYECKAsT OCHOBa», «3aKOH paCIICIUICHHS] M €ro IUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meto3y,
«B3auMonenCcTBrE AJUIENIBHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTukKa moJyia», «3aKOHOMEPHOCTH HAacCjeIO0BaHUS,
CLUEIUIEHHOrO C mnosiom», «KapuoTumel YemoBeka © KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHAs U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmIuKanun «MOHOTHOPUHOE CKpEITUBaHUE,
«Hemonnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct
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XpOMOCOM», MHKPOCKOII W MuKpompenapar «po3zoduina» (Hopma, MyTauuu
(bOpMBI KPBUTLEB M OKPACKH TeTa), repobapuii «I opox moCeBHOW.

JlabopaTopHble U paKkTH4ecKne padoThbi:

Jlabopatopuasi pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIAHOTO W
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenue MoaupuKaiioOHHON U3MEHYMBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHON KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTauuid y Jpo30(puibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M IPOILECC. 3apOXKICHUE CEJIEKUNHA U JIOMECTHUKALUS.
Yuenue H. . BaBunoBa o0 1ieHTpax MPOUCXOXKIECHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBBI U UHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpeuiuBanue — HUHOpuAMHT. Yucrag nuHusA. CKpellMBaHUE YWCTHIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M
MOJYyYCHUE MOJMIUVIONAOB. JOCTHKEHHS CENEKIMU PACTEHUM, XKWUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. | €HHAs HMHKEHEpHS. ITarmbl
cozganust pexkomOuHantHoM JIHK wu TpaHcreHHsix opranu3moB. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiioHnpoBanue BBICOKOIIPONYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPTaHU3MOB.

Okojoryueckue W dtudyeckue  mpobmemb. MO —  reHermuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanos.

Tabmuiel m cxeMbl: Kapta «L[eHTphl NPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuid», «Ilopoasl qoManHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otmanénnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObeKThl OuoTexHoNmorum», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHHUE U MIEPEHOC TEHOB, XPOMOCOMY.

O6GopynoBaHHe: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LUKOJIA "CTYANYM", Muknosac Hatanusi KasumuposHa, MEHEPAJIbHbIA 22.10.26 14:15 (MSK) Ceptudukat 028B3482000AB4D492456FE1ED8732466E
[OVPEKTOP




JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypcus «OCHOBHBIE METOJBl M JOCTHUKEHHUS CEJIEKIHUH PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, MIJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

[IpennoceulIku BO3HUKHOBEHHUS! HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHHUE 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOW JIETONMHMCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguueckue: cXoJCTBO U paznuuue (hayH U Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMOKYIIME CHUJIbI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAsT W3MEHUYHUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBI OTOOD).

Cunrernyeckas Teopus 3Botonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTophl) 3BOIMIOUMKA BHJIOB B MpUpOJE. MyTallMOHHBIN
npouecc M KOMOWMHATHMBHAS WM3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI M Apeud
reHoB. M301ust 1 MUrpanus.

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop HBOMIOIUUA. DOPMEI
€CTECTBEHHOTO 0TOOA.

[IprcnocoO0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Boronuu. [lpumeps
IPUCTIOCOOJICHH Y OPTaHI3MOB. ApoMOp( 036l ¥ HIANOATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

Maxkpospomonus.  DopMbl  3BONIOLNUU:  (UIETHYECKas, JAUBEpPreHTHAs,
KOHBEpreHTHasl, napajjienbHas. HeoOpaTuMocTh 3BOIOIMH.

[TporcxoxieHre OT HecneuuaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAS paguarus.

JdeMoHcTpauuu:
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IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoprObBI 32
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Wnumoamantanum», «OOmas aereHepanus,
«/IBmkymue cuibl dBodoIuu», «Kapra-cxema wmapmipyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KOJuleKius «[IpuMepbl 3alUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra NO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJieKius «DopMbl COXPaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexkpéct
XpOMOCOM», BlIaXHble Tnpenapatrbl «Pa3Buthe HacekoMmoroy», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/lpozoduia» (HopMma, myTtanuu GOpMbl KPbUIBLEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BHUJIOB O MOP(HOIOTHUUECKOMY
KPUTEPHUIOY.

JlabopartopHas pabora Ne 2. «Onucanue nmpucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHayuHble TIPEACTABICHUS O 3apOXKJICHMM >KU3HU. HayudHble THIOTE3bl
BO3HUKHOBEHHUSI >KM3HM Ha 3emje: abOuoreHe3 W NaHCIepMus. XuUMUYecKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBommoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIIOLHUS.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spaM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas dspa u €€ mNEepUOAbl: KEMOPHICKUH,
OPJOBUKCKHM, CUITYPUNCKUN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickasgs »d3pa W €€ TepuoJbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM.
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XapakTepUCTUKA KJIMMAaTa W IeOJIOTMYECKUX IpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUd u
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn O
MPOUCXOKJIECHUH 4YeJloBeKa. Meroabpl u3ydyeHus aHTponorene3a. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymme  cuibl  ((pakTops) aHTPOIOT€HE3A. Hacnencteennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUU TPYAQ, MBILJIEHUE, PEYb.

OCHOBHBIC CTaJIUM W BETBU JBOJIIOIIUMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbl, YemoBek mpAMOXonAlmIMKA, YenoBeK HEaHAEPTaJIbCKUK, YeloBeK
pa3ymHbIii. Haxonku ucCKoOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY /IS,

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOINCOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENICH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHMS. EIMHCTBO uelOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pemn, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTuhe
opranuueckoro wmupa», «PacturenbHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHAas CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHS YEIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHenmme monm», «/lpeBHue moam», «llepsbre
COBPEMEHHBIE JIIOINY, «HeT0BEYECKUE PaChD.

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU
U300paKECHUS KaMEHHBIX OpPYAHWH TMEePBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTIIEPHI,
pyomna, ckpebia), TEOXpPOHOJOTHYECKas TaOnuI@a, KOUICKIUS «DopMbl
COXPAHHOCTH UCKOMAEMBbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

[Ipaktuueckas padota Ne 1. «M3ydeHne MCKOMAaeMbIX OCTaTKOB PACTEHUU W
KUBOTHBIX B KOJUIEKIIUSX).

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LUKOJIA "CTYANYM", Muknosac Hatanusi KasumuposHa, MEHEPAJIbHbIA 22.10.26 14:15 (MSK) Ceptudukat 028B3482000AB4D492456FE1ED8732466E
[OVPEKTOP




DKCKypcus «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrus KaK HayKa. 3aJjaudl U pa3deibl SKOJIOTUUA. MEeTOIbl KOJIOTrMYEeCKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAsS, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abnoTtuyeckue, OMOTHMYECKHME U aHTPOINOTreHHbIe. JleHcTBHE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJEUCTBUU:
KOHKYpPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero Gopmsl. [lapazutusm, koomnepanus,
MyTyalau3M, KOMMEHCaau3M (KBapTHPAHCTBO, HaXJEOHMYECTBO). AMEHCAIH3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKK nomyiasuud. OCHOBHBIE IOKa3aTENH
HNOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTh, POKJIAEMOCTb, CMEpPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka 4uCI€HHOCTH MOMYJIALUU U €€ Perysiusl.

JdeMoHcTpanuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «IIpupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnast padota Ne 3. «Mopdosorndeckne 0cOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckas (mumieBasi). Bwuapl-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,
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KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEIIECTB M OTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHM OKOCHUCTEMbI. [IMileBble LEMU M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
NUpaMUIbL:  TPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOWMCTBA JKOCHCTEM:
YCTOWYUBOCTh, camoperysiius, pazpurue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMa XBOWHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GyHknuu. OcobeHHOCTH Ouocdepbl Kak
rI00aJIbHOW 3KOCUCTeMBI. J[MHamMHueckoe paBHOBecME U oOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BEIECTB U OMOT€OXMMHUYECKHE LUKIIBI JIIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPOINIOTeHHbIE U3MEHEHUs B Orocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHeHnue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumeBbie nenm», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocHCTEMa MIMPOKOINCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOrOo  Jjeca», «buomeHo3 Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHbIE ~ BO3JICWCTBHS HA MpUpPOAY», «BaxHeilmme HUCTOYHHUKH
3arpsi3HCHUS BO3/yXa M TPYHTOBBIX BOa», «[louBa — BakHe#IIasi cocTaBisIomas
o6uochepo», «Paktopel Aerpaganuu mousy, «llapaukossiit 3hdexT», «DakTophI
PaIMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBIN dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B mpupoze».

O6opynoBanue: Mojaenb-anIuKanus «TunudHbie OHOLIEHO3BI», TepOapwHii
«PacturenbHbIe COOOIIECTBAY, KOMUICKIINH «bHoleH03y, «BpeauTenn BaxkHEHITHX
CEIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pACTCHUH W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM JKOJOTUYECKUM TPYIIIIaM OJHOTO BHIA,
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Kpacnas xnura Poccuiickoii ®enepanuu, n300paKeHUsT OXpPaHIEMbBIX BHUJIOB

pAaCTEHUH U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTrpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA mpeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHUI0, HaJIWYhMe MOTHUBAIlMM K  OO0y4eHHIo  OHOJOTHH,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, IPUCYIIMMH CUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€IUHCTBE Y4YEOHOW M BOCHUTATEIBHOM JESATEIHHOCTU B COOTBETCTBUH C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH TMO3UIMU JIUYHOCTH, MATPUOTU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAlMOHAIBHOTrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYXarollen cpeje.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI Yy4yeOHoOro mpenmera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIICKOTO O00IEeCTBa, pacIIMpPeHUE >KU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIUKA 00YUalOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO OOIIEeCTBa;
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OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JACATEIBHOCTA IIPU CO3JAHUU
y4eOHBIX NMPOEKTOB, PEIIEHUH Y4eOHBIX M MO3HABATEIbHBIX 3a]a4, BBHIIOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOJICH C Pa3HbIMU YOSKIACHUSIMHU, KYyJIbTYPHBIMHU 1IEHHOCTSMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOM Kpai, cBOXO PoauHy, CBOM fA3BIK U KYJIBTYDY,
IPOILJIOE U HACTOSLIEE MHOMOHAIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUAM Poccun B HayKe, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJAJ POCCHUHCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYasl 3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;
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MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAlaHCUPOBAHHBIN pEXUM 3aHATUA W  OTAbIXa, pErysapHas Quznyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMAHWE UEHHOCTH TMpPaBWJI HWHIUMBUAYAJbHOTO M  KOJUIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTHMBHOW JEATEIBHOCTA TEXHOJOTHYECKOM WM COLIMAIIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIBTYphl: TPHOOPETCHHE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LUKOJIA "CTYANYM", Muknosac Hatanusi KasumuposHa, MEHEPAJIbHbIA 22.10.26 14:15 (MSK) Ceptudukat 028B3482000AB4D492456FE1ED8732466E
[OVPEKTOP




AKTUBHOE  HEINpUATUE JCUCTBUM, NPUHOCAIIMX BpEI  OKPYKAIOLIEH
OPUPOJIHON cpesie, YMEHHE IMPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTHMYECKUE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH HKOJIOIHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

NMOHUMaHHE Cchneru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHMS €€ poiu B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BbIX0JIa U3 II100aIbHBIX AKOJIOTMYECKUX MpoOiieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUS OOIIE KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh TMOJy4YaeMble 3HAHHUA s aHajuu3a M
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caMo00pa30BaHWI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHHWM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosmorus»
BKIIIOYAIOT: 3HAUYUMbIe 171  (OPMUPOBAHUS MHPOBO33PEHHSI O00YUaIONTUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpAa H CHENU(PHUKYy METOJOB IIO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOMIO/eHWe, U3MEPEHHE, OKCICPUMEHT ©  JPYTHX),
yYHHUBEpCAJIbHBIE Yy4eOHble JelcTBUS (TI03HABAaTEIbHBIE, KOMMYHHKATHBHEIE,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH ¥  COI[MAJIBHOM KOMIETEHIMU OO0YyYarouuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAaHHWS W  yHUBEpCAJbHble y4yeOHbIE JICHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHBEPCAJIbHBIMHU y4eOHbIMH M03HABaTEJbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KiaccuduKaium, o0001eHN s ), pACKPbIBATh CMbICI
OMOJIOTUYECKUX MOHATHM (BBIACNATh UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATD
CBSI3U C IPYTUMU MOHSATUSIMU);

ONMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUH HUX
JTOCTUXKEHHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTU C OCTABICHHBIMU LETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 00bsICHEHUS (DaKTOB U SIBJIICHUM
YKUBOU MPUPOJBIL;

CTPOUTH JIOTUYECKHE PACCYXJAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKJIIOUEHHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  Ais  MPEACTaBIEHUs
CYILLIECTBEHHBIX CBSI3€ M OTHOILIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
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TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIaH pEIIeHUs MPOOJIEeMbl C YYETOM aHaIU3a UMEIOLIUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeCTBHA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAaMM  pa3pelieHus MNpoldiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3aa4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YY€OHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBJIIT [IPUYMHHO-CIEACTBEHHBIE CBSI3M W AKTyalIM3WpPOBATh 3aJayvy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B ITO3HABATEIIBHYIO M NPAKTUYECKYHO 00JacTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LUKOJIA "CTYANYM", Muknosac Hatanusi KasumuposHa, MEHEPAJIbHbIA 22.10.26 14:15 (MSK) Ceptudukat 028B3482000AB4D492456FE1ED8732466E
[OVPEKTOP




UHGOPMAIINIO PAa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, KPUTUYECKHA OIICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA SI3BIK B KadyecTBE CpeACTBa mpu pabore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pPACTO3HAaBaHWSA W 3alUTBl  WH(pOpMaIuHy,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJOre WM JUCKYCCHU TO CYHIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlui,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPU pEIICHUU OMOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;
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NPUHUMATh L€  COBMECTHOM  JAESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
oOuuit pe3ynbTar o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBUSX M MOCTYIKax MO OTHOIICHHUIO K JKMBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pelIeHus MNpoOJeMbl C  y4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JIJIsl OLEHKH CUTYyalluH, BBIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHple pe3ynabTaThl ocBoeHus mporpamMvmbl COO mo Owonornmu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupudeckue s yueOHoro npeamera «bruomorus
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yU4EOHBIX CHUTYaIlUsAX, a TAaKKe B pPealbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMeTHbie
PE3yNbTAThl IPEAICTABIICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNU O MECTE U POJIM OUOJIOTHU B CUCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUPa U HAy4YHOIO MHPOBO33PEHHUS, O BKIAJAE POCCUHCKUX U
3apyOeKHbIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIHLHON
TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHUE
SHEPrum), ToMeocTa3 (CaMOoperyJisius), YpPOBHEBAsI OpraHU3alMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BeICHUE (PEMPOAYKITHS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHWE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, II€HTpajbHasg JOorMa MOJIEKYJIsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. M. BaBunoBa), onpenensarh rpaHUIIbI
UX IPUMEHHUMOCTH K KMUBBIM CUCTEMaM;

yMEHHE BJIAJIeTh METOJaMU HAy4YHOI'O MO3HAHUs B OMOJOTHH: HAOIIOICHUE U
OMMUCAHUE >KUBBIX CHUCTEM, IMPOIECCOB W SIBJICHUM, OpraHu3aius U MpPOBEJACHUE
OMOJIOTMYECKOTO0  JKCIEPUMEHTA,  BBIJBW)KCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMUA BEJIMUYMHAMU, OOBSICHEHUE TOTYyUYCHHBIX
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pe3yJbTaTOB, MCMOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbl HA OCHOBAHHUHM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCNATH CYIIECTBEHHbIEC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BELIECTB M MPEBPAIECHUs SHEPTUU B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZOTBOPEHUS, PA3MHOKEHHUS, HWHIMBUIYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS sl OOBSICHEHHS] OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 obecrieyeHus: Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBbS
OKPYXAaIOIUX JII0JIeH, COOII0/IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIeH
OPUPOAHON Cpelie, NMOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOM ouonmorud  H OMOTEXHOJIOTMM i1 PalMOHAIBLHOTO
IPUPOAOIIOIb30BAHUS;

yMEHHE peuiaTh >JE€MEHTapHble TI'E€HETUYEeCKHE 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaCIEJOBaHUE, COCTABIISITH CXEMBI
MOHOTMOPUTHOTO CKpEILIMBaHUs JJI MpeJCKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabOThl, COOMIOAATH
npaBuiIa pu paboTe ¢ y4eOHbIM U 1a0OPATOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh U HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeAICTBA MAacCOBOW MH(MOPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOIIOTHUH,
MeIUlMHEe, ONOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
00001mass OMoIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpemmeta «buomorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBAaHHMH COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTUHBI MHpPa U HAy4HOTO MHUPOBO33PEHHMS, O BKJIAJ€ POCCUMCKHUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJOTWH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpacCKphIBaTh COJIEp)KaHWE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJ, TONYJSALKUSA, TeHO(OH, SBOIONHMS, ABWKYIINE CUiIbl ((DaKTOPBI) IBOJIIOLIMH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (HaKTOPHI,
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PKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, PpPEAYyUEHTbl, UENU [UTAHUS,
IKOJIOTHYECKas MUpaMuaa, OHOreorneHos3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKUE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsS OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi TJIaBHBIX HAIpPaBICHHUN U
nytei sBomonu A. H. CeseprioBa, yuenus o Ouocdepe B. M. Bepnaackoro),
ONPENEIATh TPAHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBIICHWM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMU BEJIMYMHAMHU, OOBSCHEHHUE MOTYYEHHBIX
pe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTyUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TOMYJISIIIUN, NPOJIYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB,
OMOreoleHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHu3MOB, JEWCTBHUSI SKOJIOTMYECKUX (PAKTOpPOB Ha OpraHU3MBbI, IEepeHoca
BEIIECTB M TMOTOKA JHEPTHUM B DKOCHUCTEMaX, AHTPONOTCHHBIX H3MEHEHUU B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIC 3HAHUS 11 OOBSICHEHUS! OUOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HM C LEJIpl0 oOecnedeHus: Oe30IacCHOCTH CBOEro 3J0pOBbS U 3/10POBbS
OKPYXAaIOILUX JIOJEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHHS B OKpYKaroUIei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHMS JTOCTHIKEHUI
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBLHOIO MPUPOAOIIOIL30BaHNUS;

YMEHHME peuiaTh 3J€MEHTapHble OMOJOTMYECKHUE 3aa4H, COCTABIISTH CXEMBI
NEepEeHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHUE BBINOIHATh Ja0OpaTOpPHbIE U MpakTUUeCKue padoThl, COOMI0ATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OICHUBATh M HMHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOUM MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOANTbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBICE M YCTHBIE COOOIIEHUS,
00001as Onosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN armapat OMOJIOTHH.
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A WD -

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM (POBbHIE)
Ne i/ Konrpoubnbie IIpakTnyeckue
NnporpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/11A1Z8RIE
JKuBble CHCTEMBI U UX OpraHU3aIMs 1 https://m.edsoo.ru/L7K105N9Q
XUMHUYECKUH COCTAB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
KuznenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/W4T1IHAX1L
P
ASMHONCHTC 1 HEHBIAILHOS 5 1 https://m.eds00.ru/BOYM3D1Q40
pa3BUTHE OPTAHU3MOB
H
ACICACTEEHHOCTD 1 HMEHHHBOCTD 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
SHCIIIHE OPrasishos. LICHOBR 3 https://m.edso00.ru/G8F5Q0R3K
OMOTEXHOJIOTUH
PesepBHOE Bpems 1 https://m.eds00.ru/D40108L0S
OBHIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOIT'PAMME
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https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KIIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3/ieioB U TeM

Ne i/ KoHTpoibHbIe
NporpamMmabl Bceero paGoThI
DBOJIOLMOHHAA OMOJIOTHS 9
Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 9
3emiie
Opranusmsl 1 OKpyKatromias cpeaa
CoolmiecTBa U HKOJIOTMYECKUE CUCTEMBI
PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 34 0

[MPOT'PAMME

IIpakTH4eckue
padoThI

0.5

2.5

daekTpoHHbIe (LM (pPOBbHIE)
o0pa3oBaTesIbHbIE pecypchl

https://m.edsoo.ru/R6G0T0B2H

https://m.edsoo.ru/Y9H20Q3P9A

https://m.edso0.ru/QOF7W30Q4C
https://m.edsoo.ru/Z3D90Q3V0S
https://m.edsoo.ru/POD3V1J6C
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 4acoB
Ne Hara JIeKTPOHHBbIEe HU(PPOBBIE
Tema ypoka Kontpoasubie IIpaktuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTeibHbIE PeCypPChl
padoThI padoThI
buonorus B cucreme Hayk 1 https://m.edso00.ru/L3N5X6G2Y
MeTonsl HO3HAHUS KUBOH
npupossl. [IpakTuueckast pabora
Ne 1 «A
(VICTIOTR3OBATHE 1 0.5 https://m.eds00.ru/J3G9X4D7E
Pa3IUYHBIX METOJIOB TIPH
M3y4eHUU OMOJIOTUYECKHIX
00BEKTOBY
bunonornueckue cucTeMsl,
HOJOTHHACCIIE CHETEME 1 https://m.edsoo.ru/P6ABW5C2X
MPOIECCHI U MX U3YYEHHUE
XHUMHUYECKUI COCTaB KIETKU.
1 https://m.edsoo.ru/HIK8A6CIF
Bona u MmunepanbHble conu
benku. CoctaB u cTpoeHue
P 1 https://m.eds00.ru/Q6J215K 1]
OeJIKOB
depMeHTHI — OMOJIOTMYECKHE
Karanu3aTopsl. JlabopaTopHas
abora Ne 1 «3yuenue
P 1 1 05 https://m.eds00.ru/P8Q204TOF
KaTaAIUTUYECKOH aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WIIH KaTaxas3bl)»
YriaeBoapl. JIunuasl 1 https://m.eds00.ru/Q8Y8G5J1B
HyxnennoBeie kucnotsl. ATO 1 https://m.eds00.ru/M1Q8NOY5C
Hcropus 1 METOABI U3yUEHUS 1 https://m.edso00.ru/AOPOE1L6Q
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https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

10

11

12

13
14

15

16

17

18

19

20

kietku. Knerounas teopust

Kinerka kak nenoctHas KuBas
cucremMa

CtpoeHune 3yKapuoTHYECKON
kietku. JlabopaTopHas padora Ne
2 «/3ydeHune CTpoeHUsl KIIETOK
pacTeHHi, )KUBOTHBIX, TPHOOB U
OakTepuil MoJ MUKpPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u ux
OIHCaHUE»

OOMeEH BEIIECTB HIIH
METa0O0IN3M

®dorocuHTEe3. XEMOCHHTE3
DHepreTuveckuii o0OMeH
JKu3HEeHHBIH UKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaboparopHast pabora Ne 3
«HabnroteHrie MUTO3a B KIIETKaX
KOHYHMKA KOpEeIKa JTyKa Ha
TOTOBBIX MHKpPOIIPEIapaTax»
buocunres 6enka. Peakiust
MaTPUYHOT'O CHHTE3a
Tpaucusius — OuocuHTe3 OenKa
Hexnerounsie popMbI )KU3HU —
BUPYCHI

DopMBbI pa3MHOKECHHS
OpraHU3MOB

Metios

0.5

0.5

https://m.edsoo.ru/1I8B9Y9Z1N

https://m.edsoo.ru/USC3M3A10

https://m.edsoo.ru/W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B
https://m.edsoo.ru/H3D3Y6VOH

https://m.edsoo.ru/EOX7D6P5C

https://m.edsoo.ru/E3R813D8J

https://m.edsoo.ru/ESTONSW9IH

https://m.edsoo.ru/J3B9G7A8B

https://m.edsoo.ru/P7EQ0V8V0S

https://m.edsoo.ru/\VOS8G3A6W
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https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W

21

22

23

24

25

26

27

28

O6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
OmnnonorBopenue. JlaboparopHas
pabota Ne 4 «M3yuyenue
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»

NupuBuyansHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTU U 1
U3MEHYMBOCTH

3aKOHOMEPHOCTH HACIICTOBAHUS
npuU3HAKOB. MOHOTHOpHUIHOE 1
CKpelIMBaHue

I[I/IFI/I6pI/I,Z[HOC CKpCUINBAHUC.
3aKOH HE3aBHCHUMOI'O 1
HacCJICOJOBAHUS IIPU3HAKOB

CrerieHHOe HacaeJOBaHHE

npu3HakoB. JJaboparopHas

paborta Ne 5 «M3y4yeHue

PE3YNIBTaTOB MOHOTHOPUIHOTO U 1 0.5
JUTUOPUTHOTO CKPEIIUBAHUS Y

Jpo30(¢HIIbI Ha TOTOBBIX

MUKpOIpenapaTax»

I'eneruka nmona. HacienoBanue
HpI/I3HaKOB, CILCIINICHHBIX C 1
I1OJIOM

3MeHUNBOCTE.

1 0.5
Henacnencreennas

https://m.edsoo.ru/B5G7Q9N3B

https://m.edsoo.ru/ABS8W9F2F

https://m.edsoo.ru/E2A4C4G5I

https://m.eds00.ru/X0T3G9D4X

https://m.edsoo.ru/UsM0Q0T6M

https://m.edso0.ru/B3F9A3Y 7K

https://m.edsoo.ru/F6T4C9V1Z

https://m.edsoo.ru/SOLOX1U5X
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https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

U3MEHYNBOCTh. JIabopaTopHas
pabora Ne 6. Uzyuenue

MO TU(DUKAITHOHH O
M3MEHYMBOCTH, TIOCTPOCHUE
BapHAaIIOHHOTO Psia U
BAPUALIMOHHOM KPUBOM»

HacnencTtBenHast U3MEHUYUBOCTD.
JlaGoparopnas pabota Ne 7.

29 . 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHaNM3 MyTaIui y 1po30QHIIbI
Ha FOTOBBIX MHKpPOIMpEnapaTax»

30 I'eHeTnka yemoBeka 1 https://m.eds00.ru/K9JOM1Y4N
PesepBHbIil ypok. O6001IeHHE 11O

31 teme «HacneacTBeHHOCTh U 1 https://m.edsoo.ru/H2D5H9X4W
WU3MEHYMBOCTh OPTaHU3MOBY

32 Cenexnus Kak HayKa U IIpoLecc 1 https://m.edsoo.ru/W9F9POH3Y

33 Meronzt HOCTHX(?HHH 1 https://m.edsoo.ru/D2L0Y6L3S
CEJICKITUHM PACTCHUH U KUBOTHBIX

34 brorexHoorii Kak orpaci 1 https://m.eds00.ru/Y 9Q2W2U4V
MIPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOI'PAMME
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https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KIIACC

Ne
/o

KoaunuyecTBO 4acoB

Jlara
Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero U3y4YeHus

padoTbI padoThI

DBOJIIOLUSI U METOILI €6

U3Yy4EHUs !
Hcropus pazsutus 1
IpEeICTaBICHUI 00 IBOIOLIUU

Muxkpossosronus 1

[Torrynsiust Kak 37eMeHTapHast

€IMHUIIA BUJA U IBOJIIOLIHH.

JlabopaTtopHnas padora Ne 1 1 0.5
«CpaBHEHHE BUJIOB 110

MOPGOIIOTUYECKOMY KPUTEPUION

JIBHKyIIE CHIIBI

(ameMeHTapHbIe (PaKTOpPHI) 1
HBOJIOIHH

EctectBennsIit oTOO0p U ero
bopmbl

Pe3ynbTaThl 3BOMIOINY:
MIPHUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BUJI000pa3oBaHue.
JlaboparopHast pabora Ne 2 1 0.5
«Omnucanne NpucrnocoOIeHHOCTH

opranusMa # e€ OTHOCHTEIHHOTO

XapaxkTepa»

Hamnpasnenus u nyru 1

JIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTesIbHbIE pecypchl

https://m.edsoo.ru/TLA2H004W

https://m.edsoo.ru/K4X7N1R3K

https://m.edsoo.ru/D2U6E3B0Y

https://m.edsoo.ru/O9U2M5L5H

https://m.edsoo.ru/R9B8I6GASL

https://m.edsoo.ru/H2R2B9K4P

https://m.edsoo.ru/X2U8Z1K4N

https://m.edsoo.ru/N3B0G3K9D
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https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
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17
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MaKpO3BOJIIOIIUU
HeoOpatuMocTh 3BONIOIIT

HcTopus xu3HU Ha 3emiie U
METOJIbI €€ U3yUCHUS

['unore3sl MPOUCX 0K ACHUS
’KU3HU Ha 3emie

PazBuTue xu3Hu Ha 3emMJe 1o
spam | nmepuoaam

OCHOBHBIE 3TaIbl YBOJTIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O
mupa. [Ipaktrueckas padora Ne 1
«M3yueHne HCKOIaeMbIX
OCTaTKOB PACTEHUI U JKUBOTHBIX
B KOJUIEKIIUSX)

CoBpeMmeHHasl cuctemMa
OpPTaHUYECKOT0 MHpa

OBONIOIUS YeJI0BeKa
(a"TpOMOTreHe3)

JIBrxymue cuisl (pakTopsl)
aHTPOIOreHe3a

OCHOBHBIE CTaIMH IBOJIOLINHI
YenoBeKa

YenoBeueckue packl v
MPUPOJIHBIC AJJANTALUN YeTTOBEKa
PesepBHbIil ypok. O0001IeHHE 110
TeMe «BO3HMKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMJIE»

OKOJOrus Kak Hayka

1

0.5

https://m.edsoo.ru/Z7H7Q5R9J

https://m.edsoo0.ru/K2G8wW1z2wW

https://m.edsoo.ru/U604K7W7W

https://m.edso0.ru/K3B9Q0H4U

https://m.edso0.ru/Q6E3C3W7X

https://m.edsoo.ru/G5TOA6UO0G

https://m.edsoo.ru/M2G50Q6F5N

https://m.edsoo.ru/P1IH5B7N2Y

https://m.edso0.ru/D2J2T6Z0L

https://m.edsoo.ru/Y6J6 T6R3P

https://m.edsoo.ru/Z8H8D6M8B

https://m.edsoo.ru/W2W7M1Z8Y
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https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y

21

22

23

24

25

26

27

28
29

30

Cpenpl oOuTaHus U
AKOJIOTHYECKHE (HhaKTOPhI

AbGuoTtnueckue haKkTophl.
JlabopaTtopHnas pabora Ne 3.
«Mopodonoruueckue
0COOEHHOCTH pacTeHU U3
pa3HbIX MECT OOUTAHUY.
JlaGoparopnas pabota Ne 4.
«BnusHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

buornueckue hakTopbl

DKOJOrM4eCcKUe XapaKTePUCTUKU

nonyssiiuuu. [Ipaktuueckas
pabora Ne 2 «IToacuér

IJIOTHOCTY TOMYJIALUNA Pa3HbIX

BHJIOB PACTCHUI»
CoolmiecTBa OpraHu3MoB —
OnoreHo3

DKOJIOTMYECKHE CUCTEMBI
(3KOCHCTEMBI)

OcHoOBHBIE TIOKa3aTEeNU
HKOCHUCTEMBI. DKOJIOTUYECKUE
nupamuipl. CBoMCTBA
skocucreM. Cykneccus
[IpupoaHbie 3KOCUCTEMBI
AHTPONOTreHHBIE YKOCHCTEMBI
buocdepa — rmobdanpHas
IKOCHCTEMA 3EMJIIU

0.5

0.5

https://m.edsoo.ru/A5Q478V1L

https://m.edsoo.ru/F5M2L3R8S

https://m.edso0.ru/Q9Z3R2Y0Z

https://m.edsoo.ru/H5J8R3N9P

https://m.edsoo.ru/Z6J8HO0G8B

https://m.edsoo.ru/L4F7FOR2W

https://m.eds00.ru/G3M3T9D20

https://m.edso0.ru/X9K1X9S6l
https://m.edsoo.ru/P5D2A0F8T

https://m.edsoo.ru/M601B3B6R
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https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R

3aKOHOMEPHOCTH

31 1
CylecTBoBaHus Orochepbl
32 YenoseuecTBO B Onochepe 1
3emiu
33 CocyuiecTBoBaHH€E MPUPOIBI U 1
YeII0BEYeCTBA
PesepBHbIil ypok. O6001meHne
34 TeMbl «CooO1ecTBa u 1
HKOJIOTHUECKUE CUCTEMBI
OBILIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOI'PAMME

https://m.eds00.ru/G3X3B7G9A

https://m.edsoo.ru/N2Q8H4U71

https://m.edso00.ru/Y8Q8X900G

https://m.edsoo.ru/E6GM1R5V2D
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

o0pa3oBaTe/IbHOM NPOrpPaMMbI CpPeIHEro o01ero 00pa3oBaHus
pe3yJbTaTa

CdopmupoBaHHOCTh 3HAHUN O MECT€ U POJU OHOJIOTUU B CHCTEME
HAy4YHOTr'0 3HaHMs €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAyYHOTO MHUPOBO33pPEHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouonoruu; (YHKIMOHAIHLHOW TPAMOTHOCTHU YeJOBEeKa Ui pPELICHHS

JKN3HCHHBIX 3aJa4

YMeHHe pacKpeiBaTh COJCpKAHUE OWOIOTHYECKHMX TEPMHUHOB H
MIOHSITUIA: JKWU3Hb, KJIETKA, OpPraHu3M; MeTa0onu3M (0OMEH BEIIECTB U
2 MpEeBpalleHUEe HSHEPIHH), TOMEOocTa3 (CaMOperyysiius), YpOBHEBas
OpTraHu3aIMsl KUBBIX CHCTEM, CAaMOBOCIPOU3BEICHUE (PENPOIYKIIHS),

HaCJICACTBCHHOCTh, U3BMCHUYUBOCTL, POCT U pa3BUTUC

YMmenue uznaraTtb OUOJIIOrHYECKUE TEOPUH (KJIETOYHAsl, XPOMOCOMHAs,
MytaruonHas), 3akousl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
3 yueHus (0 LEHTpaX MHOrooOpasus M MPOHCXOXKIEHUS KYIbTYPHBIX
pactenuii H.W. BaBunoBa), onpeaensaTs TpaHUIlbl X MPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAMHM HAyYHOro TIIO3HAHUS B OWOJIOrHH
(HabmoJieHHe W OMMCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SIBICHUNA;
OpraHu3alyss M MpoBeAeHHE OMOJOTMYECKOro  IKCIEPUMEHTA,
4 BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABIECHUE  3aBUCHUMOCTH  MEXKIAY
UCCIIETyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJYyYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAy4HBIX IIOHATHUM, TEOPUM M 3aKOHOB; YMEHUE

ACJIaTb BBIBOJbI HA OCHOBAHUH ITOJIYUCHHBIX peByHbTaTOB)

YMeHHEe BBIICHATH CYIMIECTBEHHBIC TPH3HAKH BHPYCOB, KIIETOK
MPOKAPUOT W  JYKApUOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTHM TIPOLIECCOB  OOMEHa  BEIIeCTB |
5 MPEBPAIICHUS DHEPIrUU B KIIETKe, (DOTOCHHTE3a, IUIACTHYECKOro M
JHEPreTHYeckoro  oOMeHa,  XEMOCHHTe3a,  MHTO3a,  Meio3a,
OIJIOJIOTBOPCHMS,  Pa3MHOXCHHS,  WHIAMBHIAYAJIBHOTO  Pa3BUTHSA

opraHusma (OHTOTeHE3)

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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YMeHHe TOpUMEHATh TONY4YCHHBbIE 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX TPOIIECCOB U SIBJICHUM, ISl MPUHATHS MPAKTHUECKUX
pellieHnii B MOBCEHEBHOM )KU3HU B LIEIX oOecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbs OKPYKAIOIINX JOJICH, COOMI0IEHUSI HOPM
rPAMOTHOTO TOBEACHUS B  OKpYXalollled MNPUPOJHOU  cpee;
MMOHUMaHUE HE00XOIMMOCTH HCII0JIb30BaHUS JOCTUXKEHUM
COBpEMEHHOW OWMONOTMM M OHOTEXHONIOTHH Uil PalMOHAIBHOTO

MMpUPOAOIIOJIE30BaAHUA

Vmenue peuiatb J3JICMCHTAPHBIC T'CHECTHYCCKHEC 3aJa4d Ha MOHO- U
HI/IFI/I6pI/IJIH06 CKpCHIMBAHHUEC, CHCINNICHHOC HACJICAOBAHUEC, COCTAaBJIATH
CXEMBI MOHOFI/I6pI/I)IHOFO CKpCIIMBaHUA JJIA IMpCaACKa3saHus

HACJICOJOBAHUS IPU3HAKOB Y OPraHU3MOB

VYMeHue BBINOJHATH J1a0OpaTOpHbIE M NpPaKTUYEeCKue paboTsl,
8 coOmoaaTh mpaBwia INpu pabore ¢ Y4eOHbIM M J1a0OpPaTOPHBIM

00opyI0BaHUEM

YMeHrne KPUTHYECKH OICHWBATh W MHTEPIPETHPOBATH HWH(GOPMALIUIO

OMOIOrNYEeCKOro COAEPKAHUS, BKIIOYAIONIYIO IICEBOHAYYHBIC 3HAHHS
9 U3 pa3nuuHbIX UcTOUHUKOB (CMMU, HaydHO-MIOMysIsipHBIE MaTEepHabl);

ATHUYECKHUE AacleKThl COBPEMEHHBIX HCCIEOBaHUI B OHOIOrHH,

MeAMIIMHE, OMOTEXHOIOTUU

VYMeHue cozaBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOILEHMS,

10 0000111as1 6GHOIOrNYECKyr0 UHPOPMALIUIO U3 HECKOJIbKUX HCTOYHHKOB,

Ir'paMOTHO HCIIOJIB30BATh MOHSATUHHBIN arrapar Ounooruu

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUM O MECT€ M POJIM OMOJIOTHU B CHCTEME
Hay4YHOT'0 3HAaHUSI €CTECTBEHHBIX HAyK, B () OPMUPOBAHNHI COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oononoruu; (YHKIMOHATBLHOM TPaAaMOTHOCTH YEJIOBEKA I PEIICHUS

JKU3HCHHBIX 3aJja4

YMeHue PacCKpbIBaTb COACPIKAHUC OMOJOrHYECKUX TCPMUHOB H

MOHSITUIA: BUJ, TOMYJALUS, T€HOPOH/, SBOJIONMS, IBIKYIIUE CHUIIBI
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(dpaxropsr) ABOJIIOLINH, PUCTIOCOOIEHHOCTh OpPIraHH3MOB,
BUJI000pa30BaHue, IKOJIOTUYECKUE dbaxTopsl, 9KOCHCTEMA,
IIPOAYLIEHTHI, KOHCYMEHTBI, pEIyLIEHTHI, Henu  MUTaHUS,

HKOJIOTMUECKas MUpaMuaa, OuoreoneHos, onocgepa

YMmeHue uznarate OMOJIOrMYECKUE TEOpUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYeCKass  TEOpUs  DBOJIOLMUHU), 3aKOHbI U
3aKOHOMEpHOCTH (3apozsimieBoro cxoncrea K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreil sBomonnn A.H. CeBepiioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpenensitb  IpaHUIBl  HX

MMPUMEHUMOCTH K )KHMBBIM CUCTEMaM

YMeHHe BHageTh METOJaMH HAYy4YHOIr'o TIIO3HAaHUS B OHOJIOrHHu
(Ha6J'II-0,Z[CHI/Ie U OIMMCAHUC KUBBIX CHUCTCM, IPOLCCCOB U HBHGHHﬁ;
OpraHu3anusa u IpOBCACHUC OHOJIOrHUYECKOr 0 OKCIICPUMCHTA,
4 BBIABHKCHHC THUITOTC3EI, BBISIBJICHUC 3aBUCHUMOCTHU MCKAY
HCCIICAYCMbIMU BCIIMYMHAMU, 00BSICHEHHUE IMMOJIYUCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTb BbIBOJAbI HA OCHOBAHUH ITOJIYUYCHHBIX pGSyJIBTaTOB)

VYMmenne BBIICIATH CYHICCTBCHHLIC IIpHU3HAaKN CTPOCHUA
OMOJIOrMYeCKUX OOBEKTOB: BHUJIOB, MONYJIALUN, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCOICHO30B W  DKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBCHHOMN W3MEHYUBOCTH,
5 €CTECTBEHHOTO O0TOOpa, BHUA000pA30BaHUA, MPUCIIOCOOTEHHOCTH
OpPTraHM3MOB, [JEHCTBUS HKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI,
MepeHoca BEMIECTB M MTOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOITOTCHHBIX
W3MEHEHU B DKOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB U

OMOreOXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue [OpUMEHSATh IMOJIydeHHbIe 3HAaHUS Il OOBACHEHMS

OMONIOrMYECKUX MPOLIECCOB U SBICHUM, Ul MPUHATUS MPAKTHYECKHX

pelLlIeHHi B MOBCETHEBHOM JKU3HU B LIEJsIX oOecredeHust 0€301MacHOCTH
6 CBOETO 37I0POBbS U 3/I0OPOBbSl OKPY’KAIOIIMX JIFOJICH, COOIIOICHHUS] HOPM
IPaMOTHOTO  TOBEJIEHUS B  OKpY)Xalolled NpuUpoaHOi  cpene;
MOHUMaHHe HE00XO0IMMOCTH MCTIOJIb30BaHUS JTOCTHXKEHHH
COBPEMEHHOH OMONIOTUH [T PALIMOHATBHOTO MPUPOAOIIONb30BAHUS
VYMeHHe pemiate 3JIEeMEHTapHbIE OMOJOTHYECKHE 3aadH, COCTaBIISATH
CXEMBI [TIepeHOca BEIIECTB U HHEPTUU B IKOcHcTeMaxX (LM MUTAHUS)
YMeHue BBINONHATH J1TAOOpaTOpHBIE W IMpakTU4YecKue paboTsl,
8 cobmofaTh mpaBwiia Mpu pabore ¢ y4deOHbIM M J1a0OpaTOPHBIM

000pyI0BaHUEM
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YMmeHue KPUTHYCCKHN OLCHUBATH WU HHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO
OMOJIOrHYECKOro COACPpIKaHMs, BKIIIOYAIOITYIO0 IICCBAOHAYYHBIC 3HAHUA

U3 pa3nuuHbIX UcToYHUKOB (CMMU, HaydHO-TIOMYNIsIpHBIE MaTepUabl);

) paccMaTpuBaTh riao0albHbIE 9KOJIOTHYCCKUE POOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
IMO3UIINIO
YMeHue co3niaBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHNUS,
10 000011ass OMOTOrHYECKYI0 UH(POPMAIIHIO U3 HECKOIBKUX MCTOUYHHUKOB,

rpaMOTHO MCITIOJIb30BATh MMOHSATUHHEIN arrapar OHoJIOrnu

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LWKONA "CTYAUYM", Muknosac Hatanns KasummnposHa, MEHEPASTbHbIN 22.10.26 14:15 (MSK) Ceptudpmkat 028B3482000AB4D492456FE1ED8732466E
AVNPEKTOP




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIJACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 buonorus kak Hayka

11 buonorus — wayka o xwuBod mnpupone. Ponp Ouonoruu B GopMHUpOBaAHUU

COBpeMeHHOﬁ HaquOﬁ KapTHUHbI MUPaA. CucreMa OMOJIOTHYECKHX HayK

Mertonbl MO3HaHMUSA KXUBOM TPUPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OIMCAHHUE,
1.2 U3MepeHue, Kiaccuukanus, MOJCTUPOBAaHHE, CTaTUCTHYECKas 00paboTKa

JTAHHBIX )
2 JKuBBIC CHCTEMBI 1 IX OpraHU3AIIMS

91 ’Kusbie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuonoruu. CoiicTBa
OMOCHCTEM U UX pa3HOOOpasue

29 ypOBHI/I OpraHu3alu OHMOCHCTEM: MOJ'IeKy.]'IHpHO-FCHGTHHGCKHﬁ, KHGTOHHBIﬁ,

OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUI0BOI, SKOCUCTEMHBIN, OMOCEepHBIit
3 XHUMHUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMHUYECKUN COCTaB KIETKH. XUMHYECKHE SIEMEHTHI: MAaKpPO3JIEMEHTHI,
3.1 MUKpOdJieMeHThl. Bona u  muHepanbHble BemiecTBa. DOyHKIMU BOIbI U

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HO,Z[,Z[Cp)KaHI/Ie OCMOTHYECKOro Oajlanca

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPBHI OEIKOB.
He3zameHnumble ¥ 3aMeHUMblE aMHUHOKHUCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphl OEJIKOBON MOJIEKYIbI (IEPBUYHASL, BTOPUYHASI, TPETUYHAS U
3.9 YeTBEpTUYHAsL CTPYKTypa). XHUMHUYecKHe cBoHcTBa OenkoB. buonoruueckue
' (GyHKIMH O€NKOB.
®epMeHTHl — Omonornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LEeHTp, cyOcTtpartHas cnenuduyHoctb. Kodepmentsl. Butamunpl. OTanyus

(hepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopOB

VYraeBoabl: MOHOCaxapHbl (TIIOK03a, pub03a M J1e30KCUpu003a), Tucaxapuibl

(caxapo3a, JaKkTO3a) M TOJUCaXapuIbl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).

33 buonornueckue GpyHKIUN YTIeBOOB.

' Jlununel:  Tpurnuuepuabl,  crepouabl,  pochomunuasl.  I'mapodunbHoO-
ruspogoOHbie cBoiicTBa. buonornyeckue ¢ynkuuu saunuaoB. CpaBHeHHE

yrijieBoa0B, OCIIKOB U JIMIIUIOB KaK UCTOYHUKOB SHCPTHUU

3.4 Hyxneunossie xucnorsl: JITHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEHHOBBIX

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

"LUKOJIA "CTYANYM", Muknosac Hatanusi KasumuposHa, MEHEPAJIbHbIA 22.10.26 14:15 (MSK) Ceptudukat 028B3482000AB4D492456FE1ED8732466E
[OVPEKTOP




kucnor. Crpoenume u ¢yukuuu JIHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHHue U QyHKLIUHU
3.5 [utonorus — Hayka o knetke. Kiierounas teopusi. MeTtoasl n3ydeHus KIETOK

Kierka kak nenmocTHas sxuBasi cucrema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTast
3.6 HapykHass meMmOpana, monekynsl JIHK kak renernyeckuil ammapar, cuUcTeMa

cuHTe3a Oeska

Tumbl KJIETOK: dyKapruoTUYecKast U mpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
37 MpOKapuOTHYECKOW  KiIeTku. Kierounas crteHka Oaktepuil. CTpoeHme
AYKapUOTUYECKON KIETKH. OCHOBHBIC OTJIWYUS PACTUTEIbHOM, >KUBOTHOM U

IpUOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYPBI KIETOK — KIETOYHAs CTEHKA, TITMKOKAIUKC, HX
¢bynkiun. [1nazmarudeckas memOpana, e€ cBoiicTBa U pyHkimu. L{utonnasma u eé
opranouipl. OJHOMEMOpaHHbIE OPraHOMAbI KJIETKU: SHJIOMJIa3MaTHYecKas CETh
3.8 (OIIC), ammapar I'onbmxu, nu3ocoMsbl. IlomyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MUTOXOHJAPUH, IUIACTUIBL. IIpoHMCXOXKIEHHE MUTOXOHAPUM M IUIacTHA. Buasl
wiactug. HememOpaHHbIE OpraHOMIBI KJIETKH: pUOOCOMBI, KJIETOUYHBIA LIEHT,

PECHUYKH, )KI'yTUKHA. DYHKIIMKA OPraHOUI0B KIETKU. BKiroueHus

3.9 Anpo — perynaropHeiii 1eHTp kiaeTku. CTpoeHHe snpa: siaepHas 000JI0YKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
3.10 TpaHCHOpT BELIECTB B KIETKE
4 XKu3HeneaTenbHOCTh KIETKH

OOMeH BemIecTB, WJIH METa0Oomu3M. AcCCUMWISIHS (TUIACTHYECKUN OOMEH) U
41 JTUCCUMUJISIIUSA (SHEPreTHUYEeCKUl OOMEH) — JBE CTOPOHBI €IUHOr0 Ipoliecca
Metabonu3ma. Turmbel oOMeHa BellecTB: aBTOTPOQHBINA U reTepoTpodHbii. Pomab

(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

®dorocunTe3. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu gorocunTesa.
O¢ddextuBHOCTS PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJS KU3HU Ha 3emIe.
49 Bnusnue ycnmoBuit cpenbl Ha (OTOCMHTE3 M CIOCOOBI TOBBIIICHUS €T0
' MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocHHTe3. XEeMOCHHTE3HpYIoIIue OakTepuu. 3HaYyeHHE XEMOCHUHTE3a IS

JKA3HU Ha 3emie

DHepreTudyecknii OoOMEH B KJETKe. PacimeryieHue BeIIeCTB, BBIJACICHUE U

43 aKKyMYJIMPOBAaHUE DSHEPrud B KIETKE. OITallbl JHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe okuciaeHUE, WIN KIETOYHOE

npixanue. D(PpPpeKTHBHOCTH YHEPTrEeTHUECKOro 0OOMeHa

44 Peakrun marpuynoro cuntesa. ['enernueckas napopmanus u JJHK. Peanmmzanus

FeHETUYECKON HHGOpMalUM B KJIETKE. | €HeTHYeCKWil KOJ MU €ro CBOWCTBA.
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Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsamus — O6uocunres Oenka.

KonupoBanue amuHokuciotr. Pons pubocom B OnocnuHTe3e Oenka

Hexnerounsie ¢opmbl xu3HU — BHpYCHL. Mcropusi otkpeitus Bupycos ([I.H.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS U IKUZHENCSITEIbHOCTH BHPYCOB.
4.5 bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbBIE
Bupycamu. Bupyc nmmyHnonepunura genoseka (BUY) — Bo3Oyaurens CIIN/a.

[TpodummakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUIMA
5 Pa3mMHOkeHMe U UHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Kierounpéi 1wk, wWiM S>KU3HEHHBIM [UKI KieTku. WHTepdasza u MuTO3.
[Ipoueccrl, nporekawmue B uHTepdaze. Perumkanus — peakuuss MaTpUUYHOTO
cuateza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HaOOp — KapUOTHII.
51 JIunIouIHBIA W TalUIOMWJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUJIBI.
' [{uTomoruyeckue OCHOBBI Pa3MHOXKEHUS U HMHIUBUIYAIbHOIO  Pa3BUTHS
OpTaHH3MOB.
Henenue wimerku — wmuto3. Cragum mutosa. Ilpoueccel, mpoucxonsdiive Ha

Pa3HBIX CTAAUAX MUTO34. bronormyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXEHHsS OpraHM3MOB: Oecroiioe M TonoBoe. Buasl Gecrionoro
5.9 pPa3MHOMKEHUs: JIEJICHUE HAJBOE, I[OYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
cropooOpaszoBaHue, BEreTaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHrU3MOB, €0 3HAYCHHUC JIS1 CCIICKIINU

[TonoBoe pazMHOKEHHE, €70 OTIUYHS OT OECIOJIOTO.
5.3 Meiio3. Craguu wmeioza. [lponecchl, NpoUCXOIAIIME HA CTagusAX Meio3a.
[ToBenenne xpomocom B meio3e. KpoccuHroep. buonornueckuii cmbICi U

3Ha4YeHue Meiio3a

["amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KIETOK y KUBOTHBIX. [lonoBbIe
5.4 JKeNe3bl: CeMEHHUKU M SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIeTKa) — criepMaTorere3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMaTO30UJ10B. OHJIO)IOTBOpCHI/IC. HapTCHOTCHC3

WnmuBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpPHUOHANBHOE  pa3BUTHE

(amOpuorenes). rtarbl YMOPUOHATBHOTO PA3BUTHS y TTO3BOHOYHBIX KHUBOTHBIX :

npobneHue, racTpyisuus, opraHorenes. [loctamOpuonanbHoe pa3Butue. TuIbl

55 MOCTAIMOPUOHAILHOTO PA3BUTHUS: MpsiMoe, HempsiMoe (JIMYuMHO4YHOE). BrumsHue

' Cpebl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauu pa3sBUTUSA

6 HaCHe,Z[CTBGHHOCTL U USMCHYUBOCTb OPraHN3MOB
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IIpeamer u 3amauu reHeTuku. Vcropus pa3BuTUs FeHETUKU. BKiiax poccuicKux
U 3apyOexHbIX Y4Y€HBIX B pa3BUTUE TIEHETUKU. MeToapl T'€HETHKH
6.1 (rubpu0I0rNUeCcKuil, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHI ).
OCHOBHBIE T€HETUYECKHE MOHATHUSA. |'eHeTHUecKasi CUMBOJIMKA, UCIIONb3yeMas B

cxXemax Cer]J_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, yCTaHOBJICHHBIE ['. Mennenem.

MoHorubpumHoe CKpenmBaHue. 3aKOH €IWHO00pa3usi TUOPHUAOB IEPBOTO

nokosnienusi. [IpaBuiio moMUHUpOBaHHS. 3aKOH pacIIeIIeHHUs MPU3HAKOB.

6.2 I'unioresa uncrorsl ramer. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.

' JurnOpuaHoe CKpenpBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBAHUS TPHU3HAKOB.
[{uTtoreHeTn4eckrue OCHOBBI JUTHOPUIHOTO CKpPEUIMBAHHS. AHAIM3UPYIOIIEE
ckpemmBanue.  Mcmonp3oBaHWE — AHAIM3UPYIOIMIETO  CKPEHIMBAaHUS IS

OTIpEJICIICHHS TCHOTHUIIA OCOOM

CuerieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuemieHHOMY

HacleIOBaHUIO TeHOoB. HapymieHue cremjeHuss TE€HOB B pe3yibTaTe

KpPOCCHHIOoBepa. XpOMOCOMHas TEOpHsl HAacieICTBEHHOCTU. ['eHeTmueckue
6.3 KapThl.

I'enetnka mona. XpoOMOCOMHOE OINpejeieHrue Moja. AYTOCOMBI U IOJOBHIE

XpoMOCOMBI. ['oMorameTHsle M reTeporaMeTHble opraHu3mbl. HacnemoBanue

MMPHU3HAKOB, CICTIJICHHLIX C I10JIOM

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs WM HACIJICICTBEHHAs.
Ponp  cpeapl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
6.4 MOIM(UKAIIMOHHOW HM3MEHYMBOCTH. BapualMOHHBIM psx W BapUalMOHHAA
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHBIE M KauyeCTBEHHBIE

MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYUBOCTU

HacnenctBenHass, HWIM TEHOTHIIMYECKas, W3MEHUYMBOCTE. KoMOMHATHBHAs
W3MEHYUBOCTh. Meiio3 M TOJIOBOM TpOIECC — OCHOBAa KOMOMHATHBHOMN
6.5 W3MEHYUBOCTA. MyTallMoHHas MW3MEHYHBOCTh. Kiaccudukanus MyTammii:
' TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYMHBI MyTaluii. MyrareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKUX PSAOB B HacIEACTBEeHHON n3MeHuynBocty H.U.

BaBuiosa

I'enetnka denoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TEHETHKHU
4eJloBEKa: TreHeaIOTHUSCKHI, OJIN3HEIIOBBIN, IIATOTCHETUYCCKUH,
OMOXMMUYECKUHN, MOJIEKYyIsIpHO-TeHeTudeckuil. COBpeMEHHOEe OIpeeleHHe
6.6 TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C
nomoristo [II[P-ananu3a. HacrmemcrBenHble 3a0ojieBaHUS dYelIOBEKAa: TCHHBIC
0one3Hn, OOJIE3HW C HACIEICTBEHHON MPEAPaCIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. Comarnyeckue W TeHepaTHUBHbIE MyTanuu. [IpuHUIMIBI 370pOBOro
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06pa3a KU3HH, JUAarHoCTHUKH, HpO(I)I/IJ'IaKTI/IKI/I n  JCUYCHHUA T CHCTHUYCCKUX
0oJ1e3Hel. MenuKo-reHeTHUEeCKOe KOHCYJIbTUPOBAHHC. 3HadeHue MEIUIIMHCKOM

TCHETUKH B MPEAOTBPAILICHUH U ICYCHUH TeHETHUECKUX 3a00JIeBaHMIl YellOBeKa
7 Cenekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenekuusi Kak Hayka M MpoLECC. 3apOKACHHE CEJIEKIMU U JOMECTHUKAI[Us.
71 VYuenne H.M. BaBumoBa o0 IeHTpax MPOUCXOXKICHHUS M MHOr00Opasus
' KYJIbTYpPHBIX pacTeHul. LIeHTpbl MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, TaMm
CoBpeMeHHbIE METONBl CelIeKIMU. MacCOBBIH W WHIWBUAYAIbHBIA OTOOPHI B
CEJIEKIIMU pPAcTeHUW W KUBOTHBIX. OlleHKa 3KcTepbepa. biam3koposcTBeHHOE
ckpemuBanue — WHOpumuHTr. Ymctas juausA. CKpenMBaHUE YUCTBHIX JIMHHM.
7.2 I'ereposuc, wiu rubpuanas cuna. HeponcTBeHHOe CKpeluBaHue — ayTOPUIMHT.
Otnanénnas tuOpuamsanuss W e€ ycnexu. VICKyCcCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUILIIOUI0B. JIOCTHIKEHHUsI CENEKIIMH pPACTEHHM, JKUBOTHBIX H

MHUKPOOPTaHU3MOB

buorexHomorns kak oOTpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTamsbl
cozpanus pexkomOuHantHoW JIHK u Tpancrennsix opranuszmoB. Kierounas

73 uHxeHepus.  Kierounble  KynapTypbl. MHKpPOKIOH@JIBHOE  pa3MHOXKEHHE

pacrenuil. KioHMpoBaHME  BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKOJOrMYecknue M 3tudeckue mnpodnembl. MO — renernyecku

MO,Z[I/I(I)I/II_II/IPOBaHHBIC OpPraHnu3Mbl

11 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 DBOJIOMOHHAA OMOJIOTHS

DBOIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.
CBumerenbcTBa  HBONMIONUHU.  [laJeOHTONOTHYECKHE:  MOCIEIOBATEIHLHOCTD
TOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TEePEXOTHbIE (OPMBI.
buoreorpadguueckue: cxoncTBo u paznuuue ¢ayH U GIOp MaTEPUKOB H
11 OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U PA3INYUS SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTHYHEIC,
pPYAMMEHTApHBIC OPTaHbI, aTaBH3MbI. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OIMYECKUX MyTeH y BCeX

OpraHu3MOB
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OpomononHass  teopuss Y.  JlapBuna. IIpeamnocbulku  BO3HUKHOBEHUS
1 JapBuHU3MA. [IBIDKyIIME CHJIBI HBONIONMU BUJOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONMPEAETEHHAS U3MEHUYUBOCTD,

O6opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN OTOOD)

13 Cunrernueckast Tteopust sBomounud (CTD) u  OCHOBHbIE €€ TONOKEHHUS.
Muxkpoasosnonus. [lonmyssiuus kak eAMHALA BUIA U 9BOJIIOLUN

JBwxkyme cuibl ((hakTopbl) SBOMIOUMU BHUIAOB B Ipupoae. MyTanuoHHBINA
Ipolecc U KOMOMHATUBHAS WM3MEHYMBOCTb. [lOMyssilIMOHHBIE BOJHBI U JApeud
redHoB. M3omsanus u murpauus. EcrecTBeHHBI 0T00p — Hampasisoumii (pakrop
14 3BOMIOLKHU. POPMBI €CTECTBEHHOT'O 0TOOPA.
' [TpucnocoOneHHOCT,  OPraHU3MOB KaK pe3yiabTaT dBOMOUUHU. [Ipumepsl
MPUCTIOCOOJIEHNH y OpraHiu3MoB. ApoMop(03bl U UAH0AJANITALUH.
Bun u Bunoodpasosanue. Kputepuu suna. OcHoBHBIE (OpMBI BUA00OPA30BAHNUSA:

reorpaduueckoe, 3K0I0rHIecKoe

15 MaxkposBomoniusi.  @opmbl  3BOMIONUU:  (uieTHdeckas,  AUBEpreHTHas,
KOHBEpreHTHasl, napaiensHas. HeoOpatumMocTs 3BOIIOINN

2 Bo3HUKHOBEHNE 1 pa3BUTHE )KU3HU Ha 3eMiIe

JloHayuyHbple IpEACTABICHUS O 3apOKACHUM >KU3HHU. HayuHble rumoresst
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: a0HOreHe3 M MaHcnepMus. XUMHUYecKas
2.1 HBOMIIOLNA. ODKCIIEPUMEHTAIBHOE IOATBEPKICHUE XUMHYECKOH DBOIIOLUU.
Hauvanbuble 3Tanel 6uonornyeckoil ssomtonuu. I'mnoreza PHK-mupa. IlepBbie

KJIETKH U UX HBOsron . POpMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB

Pa3Butue xu3Hu Ha 3emse mo spam u nepuogaM. Karapxei. Apxelickas u
nporeposoiickast spel. Ilameosolickas »spa u e€ mnepuonasl: KeMOpHUICKUH,
OpJIOBUKCKUW, CUJIYPUUCKHM, JI€BOHCKHI, KAMEHHOYIOJIbHBIM, IEPMCKHUU.
Me3so30iickasi 3pa u €€ epruoibl: TPUACOBBIN, FOPCKU, MEIOBOM.

2.2 Kaitnozolickass »9spa ®W €€ TMepuoIbl:  MaJCOr€HOBBIN,  HEOTCHOBBIH,
AQHTPOIIOr€HOBBIA. XapaKTepUCTUKA KJIMMaTa M TE€OJOTMYECKUX MPOLIECCOB.
OCHOBHBIE ITAITBI YBOJIONUN PACTUTEIHHOTO U KHUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHUM M KUBOTHBIX. [losiBIeHWE, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHnu3MOB

’3 Cucrema OpraHu4eckoro Mupa Kak oOTpaxkeHue HBomouud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB

204 OBonironusl 4eroBeKa. AHTPOIONOrus Kak Hayka. Pa3BuTue mnpeacraBieHH o
IIPOUCXOXKJICHUN 4YeloBeka. Meronel u3ydeHus aHrTponoreHesa. Cxoxncrea
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pa3nuuus 4eJ0BeKa U JKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETI0BEKa.
HBmwxyme cuibl (pakropsl) anTpornoreHesa. HacnencrBenHas M3MEHUMBOCTD U
€CTECTBEHHbII 0TOOp. OOlIecTBEHHBIH 00pa3 XKU3HM, W3TOTOBJIEHHE OpPYAM

TpyZAa, MBIIIJIEHUE, PEUb

OCHOBHBIE CTAaaUU M BETBU DBOJIOIMH 4YEJIOBEKA: aBCTPAJOMHUTEKH, YenmoBek
25 yMmenbiid, YenoBek npsMoxonsumi, YenoBek HeaHAepTalbCkuil, YenoBek
pa3ymHbIi. Haxoqku MCKOMAaeMbIX OCTAHKOB, BpeMs CYIECTBOBaHHS, 00JacTb

pacrpocTpaHeHus, 00bEM roIOBHOTO MO3ra, 00pa3 KU3HHU, OpyAus

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: eBponeouHas (eBpasuiickas),
26 HErpo-aBCTpaIONIHAsS (3KBaTOpHaNIbHAS), MOHT'OJIOMIHAs (a3uarcko-
amepuKaHckasi). YepTbl IpUCIOCOOIEHHOCTH MIPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylllecTBOBaHUA. EMuHCTBO yenoBeueckux pac. Kputuka pacuzma
3 OpranusMbl U OKpykKarolias cpeia

DKoJIOTusA Kak HayKa. 38,[[21‘11/1 U pas3aciibl DKOJOIHMH. MCTO,Z[BI OKOJOIrH4€CKHUX
3.1 HCCJIEeIOBaHUM. OKOJIOTrHYeCKOe MHPOBO33PCHUC. Cpem;l oOuTaHUs OpPraHnu3MoOB:

BOJHAas, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAS, BHYTPUOPraHU3MCHHAA

Okonornyeckue  Qaxrtoppl.  Knaccupukamuss — 3Konorudeckux — (pakTopos:
3.2 abuotnyeckue, OMOTHYECKHE M AHTPOIOreHHbIE. J[eHCTBHE HKOIOTHYECKHX

(hakTOpOB Ha OPTaHU3MBI

AOuornueckre (GakTopbl: CBET, TeMIeparypa, BIaXHOCTb. DoTomepuoansm.
3.3 [TpucniocoOneHus  OpraHU3MOB K  JCHCTBHIO  a0MOTHYECKUX  (PaKTOPOB.

buonornyeckue puTMbl

buotnyeckue ¢akropel. Buasl OHOTHUECKHMX B3aUMOACHUCTBHUI: KOHKYPEHIHS,
34 XHUIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHcCalu3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIN3M, HeWTpamu3M. 3HadeHHe  OMOTHYECKHX

B3aUMOACHUCTBUM I CYHICCTBOBAHUS OPTraHU3MOB B IIPUPOAHBIX COO6IJ.[CCTB8.X

DKOIIOTUYEeCKHe  XapaKTepUCTHKH  momynsinur.  OCHOBHBIE — ITOKa3aTelH
3.5 TONYJISILIMKA:  YUCIEHHOCTh, IJIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MPHUPOCT,

Murpanus. J[MHaMuKa YUCIICHHOCTH NOMYJISILUU U €€ PETYIIALUs
4. Coo01iecTBa U HKOIOTMYECKUE CUCTEMBI

Coo0miectBo opraHu3MoB — OuoneHo3. CTpykTypel OHOIEHO3a: BHUJOBAs,
4.1 MpOCTpaHCTBEHHAas, Tpoduueckas (mumeBas). Bumel-momuHanTel. CBs3M B

OHOLIEHO3€E

4.2 DKoyoruueckre CcucteMbl (9kocuctembl). [loHaTne 00 dKocucTeMe H
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6uoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BelecTB U NOTOK SHEPTUU B IKOCUCTEME.
Tpodpuueckue (muuieBble) ypOBHU OJKOCHCTeMBbl. [luieBble Lenu U CeTH.
OcCHOBHBIE TOKa3aTeM HKOCUCTEMBbI: Omomacca, MPOAYKIUSA. DKOJIOIMUECKHe
OUPaMUbl: NPONYKIMH, YHCICHHOCTH, Ouomacchl. CBoiicTBa 3KOCHCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO HIIU
HIMPOKOIUCTBEHHOT O Jieca.
43 AHTpOMOreHHbIE 3KOCHCTEMBI. ATpO3KOCUCTEMBI. YpO0o3KOCHCTEMEI.
' buonornueckoe 1 X0351iiCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpa3zue kak ¢akTtop ycTolumBOCTH dKocucTeM. CoxpaHeHue

Ouomoruueckoro pazHoodpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o Ouocdepe. ['paHuiibl, cocraB M CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero ¢ynkuuu. OcobeHHocTu Ouochepsl Kak
4.4 I00anbHONW 3KOCHCTEMBI. J[MHAMHYECKOE paBHOBecHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BeHIECTB M OHMOT€OXHMHUYECKHE IHUKIBI SJIEMEHTOB

(yriepona, azora). 30HaIBHOCTh OMOCchepbl. OCHOBHBIC OMOMBI CYIIIH

UenoBedecTBO B Omocdepe 3emu. AHTPOINOreHHBIE M3MEHECHHS B Omocdepe.
A5 ['11o6anbHbBIE YKOJIOrMYECKHE TTPOOTIEMBI.
OcHOBa  palMOHAJILHOI'O  YIPABJICHUS MPUPOIHBIMH  peCcypcamMh M HX

ucrosb3oBaHue. JlocTmxeHnns OMOIOruy U OXpaHa IPUPOIBI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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