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HOACHUTEJIBHAA 3AIIMCKA

IIpu pa3paboTke mporpamMmbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY JUIS
onpejeNieHusl MOAX0A0B K (OPMUPOBAHUIO COJIEPKAHUS YYEOHOro MpeaMeTa
«buonorus» cocraBuiaM: KOoHUenTyaidbHble monoxeHus OPIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNEH, COJIepKaHMs, pe3yJbTaTOB OOy4YyeHUus H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00 OOMIMX LENSIX U
MPUHINIAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJIHEro
obmero oOpazoBanuss B Poccuiickoit demepanuu, a Takxke TMOJOKEHUS O
crneuuduke OMoNOrNM, €€ 3HaYCHUHU B MO3HAHUU KUBOM MPUPOJIBI U 0OECIICYCHU U
CYILIECTBOBAHMS 4YeJOBeUeCKOro oodmiectBa. COmIacHO Ha3BaHHBIM MOJIOXKEHUSM,
oTmpeielIeHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Owuonorud Ja€T NpPEACTaBIEHHE O UelsIX, 00 o0uei
CTpaterud OOy4YeHUs, BOCHUTAHHUA M PAa3BUTUS OOYYAIOIIMUXCS CPEICTBAMHU
ydaeOHOrO mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
colepkaHue, €ro CTPYKTypy, paclpeieieHHe 10 pasfenaM U TeMaw,
PEKOMEHAYEMYIO MOCIEA0BAaTEIbHOCTh U3YUYEHHS YUeOHOro MarepHuaia ¢ y4yéToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTrMKM 0Opa30BaTEIBLHOTO
IpoIiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroImuXxCsl.

B nporpamme mno Ouonoruu Takke YUYUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBbIM JIMYHOCTHBIM, METAlpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOydyenuss B (opMHpOBaHMHM OCHOBHBIX BHJIOB Y4YCOHO-TIO3HABATEIHHOU
NeATEeIbHOCTH/YUYEeOHBIX JIEMCTBUM OOY4YarOIIMXCSl MO OCBOCHUIO COJAEpPKAHUA
OunoJIornYecKkoro oopazoBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaan30BaH
NPUHIUAN TPEEMCTBEHHOCTH B HM3YyYCHHWU OWOJIOTHH, Onaromapsi 4eMy B HEH
IpPOCMAaTPUBAETCS HAIMpPABICHHOCTb Ha pa3BUTHE 3HAHMUM, CBSI3aHHBIX C
GbopMHUpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpHEHTAIMH JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, TPEACTABIECHUN O 3710pPOBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOIICHHEM K OKpY’Kalollell MpUPOJHON cpene.
[ToaTomMy Hapsimy ¢ W3ydeHHEM OOIIEOMOTOTUYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOCHHUU KUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIeHO BHHUMAaHHUE HCIOJIH30BAHUIO
MOJTyYEHHBIX 3HAHUH B MOBCEIHEBHOW JKU3HU /IS PEIICHUS NPUKIATHBIX 33/1a4, B
TOM 4HKcie: NPOQUIAKTUKUA HACJIEICTBEHHBIX 3a00J€BaHUI 4YeJOBEKa, MEIUKO-
TeHETHUYECKOTO KOHCYJIBTHPOBAHMUS, 000CHOBaHHUS IKOJIOTHUYECKU
1eJaecooOpa3Horo TMOBEACHHUS B OKPYJXKAIOIIeW MPHUPOAHON cpenme, aHamu3a
BJIUSHUS XO3SUCTBEHHOW MESITEIbHOCTH YEJOBEKa Ha COCTOSHHE MPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHUS K MPUKIAAHON HApaBICHHOCTH
yueOHoro mpenmera «buosorusy MpoaUKTOBAaHO HEOOXOIUMOCTHIO 00eCTIeUeHUs
YCJOBHM JUIsl pEUICHUS! OJHOM M3 aKTyaJbHBIX 3aJlay IIKOJILHOTO OHOJIOTHMYECKOTO



oOpa3oBaHMs, KoTopas mpexanojaraer (OPMUPOBaHME Yy  OOydYaroIIMUXCS
CIIOCOOHOCTH aJalTUPOBATBCA K M3MEHEHMSIM JIMHAMUYHO DPa3BUBAIOLIETOCA
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. OHa obGecnieunBaeT (OpPMUPOBAHME Yy OOYYAIOUIUMXCS MPEJICTABICHUN O
Hay4YHOW KapTUHE MHUpa, pacliupseT U 000OIIaeT 3HAHUSA O KUBOM NpPHUpOAE, €€
OTJIMYUTEIBHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3alli U S3BOJIOLUHU, CO3JAET
yCIOBHSL  JJ: TO3HAHWS  3aKOHOB  JKMBOW  MpUPOAbI, (POPMUPOBAHUS
(GyHKIIMOHATFHON TPaMOTHOCTH, HABBIKOB 3/I0POBOTO W Oe30macHoro ooOpasa
KU3HH, DKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIEHUS K KMBOW IIPUPOLE
U YEIJIOBEKY.

Bonbioe 3HaueHrne OMOJIOTUS UMEET TaKXkKe JUIsl peleHUs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJja4  CpeAHero  obumiero  oOpa3oBaHMs,  COUMAIM3ALUU
obyuaromuxcs. M3ydenue Ouosiornu obecrmeunBaeT yciaoBus st (popMupoBaHUS
UHTEJUICKTYaJIbHbIX, KOMMYHHKAllMOHHBIX M  MH(GOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET MHTETpaluy OMOJIOTMYECKUX 3HAHUU C
IPEACTaBICHUSMH U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
U reorpapuu. Ha3BaHHbIE MONOXKEHUS O MpPeJHA3HAYEHUHU YUYEOHOIO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY JUISI ONPENEICHHUS] MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHMs, MPEICTABICHHOTO B IpOIrpaMMe II0
OMOJIOTHH.

O16o0p conepxxanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH € MO3UIMK KyJbTypOoCOOOpa3HOro MOAXOJa, B COOTBETCTBUHU C
KOTOPbIM OOy4aromuecs: JOJDKHbI OCBOMTH 3HAaHWA W YMEHUS, 3HAUUMbIC IS
(GopmupoBaHus OOIIEH KyJIbTypbl, ONpEAeNsonue aJeKBaTHOE IOBEJACHHUE
YyeJoBeKa B OKpY Karollel MPUPOJHOU cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOMU
KU3HU U MPaKTHUECKOM AesitenbHOCTH. Oco0oe MeCTo B 3TOW cHUCTEeME 3HAHUMN
3aHMMAIOT HJIEMEHTBI COJEPKaHUS, KOTOPbIE CIyKAaT OCHOBOM 1Sl (POPMUPOBAHHUS
IPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpa H
[IEHHOCTHBIX ~ OPUEHTAlMAX  JMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMUs.

CTpyKTypuUpOBaHHE COJIEpKaHUsl y4eOHOro Mmarepuajia B MporpamMme IO
OMOJIOTUM OCYIIECTBIEHO € Y4E€TOM NPUOPUTETHOIO 3HAUYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX 0COOCHHOCTSAX >KMBOU MPUPOIbI, O €€ YPOBHEBOM OpraHU3alluu U
HBOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomsorus»
BBIJICJICHBI CIIEYIOLIUE COJIEp KaTeNbHble TUHUU: «bronorus kak Hayka. MeTo bl
Hay4HOro mnosHaHus», «Kierka kak Ouonormyeckas cuctema», «OpraHusm Kak
Oouosnoruueckas cuctema», «CuctemMa M MHOrooOpasue OpraHUYecKOro MUpay,
«IBOIIIOLUS JKUBOU MPUPOIBDY, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lens wm3ydyenust ydebnoro mpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YaIOLIMMHUCS  3HAHUAMH O  CTPYKTYpHO-(DyHKIMOHAJIbHOU



OpraHU3allM¥ KUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMEHUMA
UCTIONb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JCHCTBUH B OTHOIICHWH OOBEKTOB
KUBOU TIPUPOBI U PEIICHUS PA3TUIHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00CCTICUMBACTCS PEIICHNEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbI 3HAHUH O OWONOTUYECKUX TEOPHSIX,
YUYCHMSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiaxX, CIyKaluX OCHOBOH
st OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
METO/aX HAYYHOTO MMO3HAHMS, CTPOCHUH, MHOTOOOPAa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAIOIINXCSI OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAaHMIX B OMOJIOTHH;

dopMupoBaHHE y OOYYalONIMXCS TO3HABATEIBHBIX, HHTEIUICKTYAIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B TIPOIECCE aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMHM HAayYHBIX B3TJISAAO0B, WJIEH W TOAXOJOB K HM3YUYEHUIO JKUBBIX CHCTEM
Pa3HOTrO YPOBHS OpPTaHU3aINN;

CTaHOBJIEHWE Yy oOyyarommxcs oOmed KyiabTyphl, (yHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHSATH U OIICHUBATH SIBJICHHUS OKPYKAIOIIETO
MHUpa JKUBOW TPHUPOABI HAa OCHOBAaHWUW 3HAHWUA W OIBITA, TOJYyYEHHBIX IpPHU
W3YYCHUH OMOJIOTHH;

dopmupoBaHne y OOy4YaAIOIIMXCS YMEHHW WUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMUECKNX 3HAHWA B TMPAKTHUYECKOW NESITETbHOCTH YEJOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUITUHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTHI;

BOCIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHHS YCJIOBEKOM YKHBOM
IPUPOJIBI, HEOOXOIMMOCTH OSPEIKHOTO OTHOMICHUS K HEH, COOIOCHUS STHYCCKUX
HOPM IPU TPOBEICHUH OMOJIOTUUECKUX HCCIIEIOBAaHUN;

OCO3HAHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWW JUIS TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBbTYPHI, U151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NIPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHU B TIOBCETHEBHOM YKU3HU IS
OTICHKHU TIOCJIEICTBHI CBOCH JCATEIHHOCTH IO OTHOIIIEHHIO K OKPY XKAIOIIEH cpee,
COOCTBEHHOMY 3/IOPOBBIO, OOOCHOBaHHWE W COONIOACHHE Mep MPOPUIAKTUKH
3a00JIeBaHU .

B cucreme cpennero obmero oo6pasoBaHusi yaeOHbIN nipenMeT «buomorusy,
M3y4aeMblil Ha 0a30BOM ypOBHE, SIBISIETCS 003aTeIbHBIM YIeOHBIM MTPEIMETOM.

Jlnst u3yueHust 6uosioruu Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
otBoautcs 68 yacoB: B 10 kiacce — 34 4gaca (1 yac B Hegenio), B 11 kinacce — 34
yaca (1 gac B Hefiento).



COJAEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykamH, Gusiocoduei, ITUKOMU, ICTETUKON U MPaBOM.
Ponp Ouonorun B (POpMUPOBAHMM COBPEMEHHOW HAyYHOHM KapTUHBI MUpA.
Cucrema OMONOTHYECKUX HAYK.

Metoabl MO3HAHUS KUBOM MPUPOII (HAOTIOIEHHE, SKCIIEPUMEHT, OTTUCAHUE,
U3MEpeHHe, KiIacCUPUKalus, MOJCIUPOBAHNE, CTaTHCTHUYEcCKass o00paboTka
JTAHHBIX ).

JdemoncTpaumum:

[TopTpetsr: Y. Jdapsun, I'. Mennens, H. K. Koabios, /[x. Yorcon n @. Kpuk.

Tabmuiel U cxembl: « MeTo bl TO3HAHUS YKUBOU TIPUPOIBI.

JlaGopaTopHble M MpaKTHYeCKUE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3nUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cUCTeMbI U HX OPraHU3AI U,

XKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: onoiaorun. Otanyue
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MTPUPO/IBI.

CpoiicTBa 6rocHCcTEeM M MX pa3HOOOpa3ne. YPOBHU OpTaHU3AIUN OMOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIN, MOIYJIAUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTHYECKHI), OnOC(EpHBIH.

JdeMoncTpauuu:

Tabmuupl u cxembl: « OCHOBHBIE MPU3HAKKU KU3HW», «YPOBHU OpTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mozenb Mosiekyisl JJHK.

Tema 3. XuMH4yecKHil COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHN COCTaB KIETKH. XHUMUYECKUE DJIIEMEHTBI: MAKpPO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJia 1 MUHEpabHBIE BEIIECTBA.

OyHKIIMKM BOJALI M MHUHEpaJbHbIX BemectB B kieTke. [lomnepkanue
OCMOTHYECKOTO0 OanaHca.

benku. CoctaB u ctpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amennuMble 1 3aMEHUMBIE aMUHOKHUCJIOTBI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€ITKOBOM MOJIEKYJbl (TIepBUYHAsl, BTOpPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIMHA OEITKOB.

®depMeHTHl — Ouonormueckue Karanuzatopbl. CTpoeHue (QepMeHTa:
aKTUBHBIM TIEHTp, cyOcTpaTHas crnemuduaHocTth. KodepmeHTsl. BuTaMuHbL
OTnuunsi GepMEHTOB OT HEOPTAaHMYECKUX KATaTU3aTOPOB.



VYrineBonel:  MoHOcaxapuibsl (DIIOKO3a, pubo3a U JI€30KCUpPH003a),
aucaxapuibl - (caxaposa, JaKTo3a) W Tojucaxapuiibl  (Kpaxmani, TJIMKOTEH,
nestono3a). buonornueckue QyHKIUU yIIIeBOAOB.

Jlunuapl:  Tpurmuuepunbl, ¢Gocomunuasl, crepousasl. [uapodubHO-
ruapodoOHble  cBoiicTBa. buonornuyeckue ¢GyHkumu snunuaoB. CpaBHEHHE
yIJIE€BOJOB, OEIKOB U JIMIUI0B KAK UICTOYHUKOB 3HEPTHH.

HykneunoBeie xucmorel: JHK wun PHK. Hykineornmet — MoHOMEpHI
HYKJIeMHOBBIX KucnoT. Ctpoenue n pynkiuu JJHK. Crpoenue u @pynkuuun PHK.
Bunasr PHK. AT®: ctpoenne u GhyHKIHH.

[utonorus — Hayka o kieTke. Knerounas teopust — mpuMep B3auMOICUCTBUS
uaei u (akToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHS KIETKH.

Knerka kak menoctHass >kuBasi cucteMa. OOmmMe NpU3HAKH KIETOK:
3aMKHyTas HapykHas MemOpana, moisekyJyiel JJHK kak renetuueckuii ammapar,
CUCTEMa CHHTe3a OerKa.

Tunel KIETOK: dyKapuoTHueckass W mpokapuotudeckas. OcoOEeHHOCTH
CTpOCHUSI MpOKapuoTHUecKor KieTku. Kietounas ctenka Oakrepwil. CTpoeHue
AyKapuOTHYECKON KIEeTKU. (OCHOBHbIE OTJIMYUSA PACTUTECIBHOM, XUBOTHOU W
IPUOHOM KJICTKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAS CTEHKA, INIMKOKAJIHUKC, UX
dbyukiuu. [Inazmatnyeckas MemOpana, e€ cBoiicTBa u pyHkuuu. [{utoriazma u eé
opradouibl. OnHomemOpanHbie opraHouabl kietku: OIIC, ammapatr ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPHUH, IUIACTHIBL.
[IpoucxoxaeHne MHUTOXOHIpUN M miactud. Buael mmactua. HememOpaHHbIE
OpraHoOuJbl KIETKU: PHUOOCOMBI, KIETOYHBIM LEHTpP, LEHTPUOJIH, PECHUUKH,
KryTUKU. OyHKINHA OPTaHOUIOB KIETKU. BKIiIroueHusl.

SAnpo — perynsatopHsiii eHTp KiIeTku. CTpoeHue siapa: siaepHas o00JI0uKa,
KapuoIUla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHIOpT BEWIECTB B KIIETKE.

JdeMmoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHue XuMUYECKUX 3JIEMEHTOB B )KMBOUW IIPUPOJEY.

Tabmuupl u cxemsl: «lleproguueckas TaOnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJbl BoAbD, «bruocunres 0enka», « CTpoeHHE MOJIEKYIIbI OeliKay,
«Ctpoenue depmenta», «Hykinennossie kucinotel. [IHK», «CtpoeHne MoaeKyJibl
AT®», «CtpoeHHne DYKapHOTHYECKOU KIETKM», «CTpOEHME KMBOTHOW KIIETKHY,
«CTpoeHHE paCTUTENIBHON KIETKW», «CTpOEHHE INPOKAPUOTHUUECKON KIIETKWY,
«CtpoeHue apa KIETKN», « Y TIEeBOAbDY, «JIumuasn.



OGopynoBaH#e: CBETOBOM MHUKPOCKOI, O0OpYyJOBaHME IS TIPOBEICHUS
HAOMIOCHUM, M3MEPEeHHH, SKCIEPUMEHTOB, MHUKPOIPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUAJIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlaGopatopHass pabGota Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMUIa3bl WU KaTaaasbl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOE€HHUs KIETOK PACTCHHIA,
KUBOTHBIX M OaKTepHil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpONpenaparax U UX
OTIMCAHUEY.

Tema 4. ’KuzHeaeATeJILHOCTH KJIETKH.

OOmeH BemecTB, Wik MeTabomu3M. ACCUMUIIALUS (TUTACTUYECKU 0OMEH) U
JTUCCUMUIIALIUA (PHEPreTUUeCKii OOMEH) — JBE CTOPOHBI EIMHOTrO Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHWsI BEIIECTB U SHEPrUU B TMOHUMaHUU
MeTaboau3Ma.

Tunber oOMeHa BeliecTB: aBTOTpOo(dHBIN U reTepoTpodHbIi. Posib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILIEHUN SHEPTUHU B KIETKE.

®otocunre3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiun
dborocunTe3a. DPphekTuBHOCTh HOTOCUHTE3a. 3HAUCHHE (OTOCUHTE3A IS KU3HU
Ha 3emsie. BiausiHue ycinoBwii cpenbl Ha (POTOCHHTE3 U CITOCOOBI TOBBIIEHUS €TO
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIL.

XeMocHHTEe3. XEMOCUHTE3UPYIOIIMEe OakTepuu. 3HaUeHHE XEMOCHHTE3a JUIs
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCICHUE U
AKKyMYyJUPOBAaHHE OJHEPTUM B KJIETKE. OTambl DSHEPTETHYECKOrOo OOMeHa.
I'mukomu3. bpoxeHune um ero Buabl. KuCIOpOgHOE OKHUCIEHHME, WIH KJIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBanue. OddeKkTHBHOCTh
AHEPreTHIECKOro oOMeHa.

Peakumu wMatpuunoro cuHTe3a. I[enermueckas wuHbopmanus u JIHK.
Peanuzanus renerndeckodt wHboOpMalMU B KIETKE. |'€HETMYECKHA KO M €ro
cBoricTBa. Tpanckpurnuus — matpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMHHOKHCIOT. Pons pubocoMm B
OounocuHTe3e OenKa.

Hexnerounsie hopmbl sxu3Hu — BUpYChl. McTopust oTkpbeiTus Bupycos (/1. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI U JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3Hn pacTteHuii, >XMBOTHBIX U YEJIOBEKA, BbI3bIBAEMBbIE
Bupycamu. Bupyc nmmynoaedpuumura yenoseka (BHY) — Bo3Oyautens CIIN/a.
OOpaTtHast ~ TpaHCKpuUIIMs, peBepraza W uHTerpaza.  lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JICBaHUM.

JdeMmoHcTpauuu:

[Hoptpetsr: H. K. Konbuos, /1. . iBanosckuii, K. A. Tumupsses.



Tabmuiel u cxeMbl: «Tunbl muTaHusD, «MeTabomm3m», «MHUTOXOHIPUS,
«DHepretuueckuit oomen», «Xnoportacty, «®Dotocunrted», «Ctpoenue JIHK»,
«Ctpoenne u QyHKIIMOHUpPOBaHKE TeHa», «CuHTE3 Oenkay, «[ eHeTnueckuit Koy,
«Bupyco», «bakrepuodarm», «Crtpoenune u xuzHeHHbld 1nukin Bupyca CIIN/a,
6aktepuodara», «Permukanus JJHK».

ObopynoBanue: Moaenu-ammmkauuu «Ynsoenune JHK u tpanckpunuusy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasmMHOKeHHe U MHIUBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

Krnerounslii 1MWK, WIM KWU3HEHHBIM IMKI KiIeTku. MHTepdaza u MUTO3.
[Iporeccrl, nporekaromue B uHTepdaze. Perumkanuss — peakiyss MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpoMOCOMHBI HabOp — KapUOTHIIL.
JIMTUIONIHBIN | rarIOUIHBIN XPOMOCOMHBIE HaOOPHI. XpoMaTu/Ibl.
[uTonornueckue OCHOBbI PAa3MHOKEHUS W  MHJMBUIYyaJIbHOTO Pa3BUTHUA
OPTaHU3MOB.

Henenune xinetku — muto3. Cramuu murtosa. [Ipoueccel, mpoucxoasume Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKU CMBICT MUTO3A.

[IporpamMmmupyemasi Tubesnpb KJIETKUA — arlomnTO3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUA: JCJCHUE HAABOE, IOYKOBAHME OJHO- W MHOTOKIIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBeHHOE KIIOHMpOBaHUE
OPTraHU3MOB, €r0 3HAYEHHUE JIJIs1 CEJICKIIUU.

[TonoBoe pa3MHOXEHHUE, €TO OTIUIHS OT OECTIOJIOTO.

Meiio3. Cragum meito3a. IIporecchl, MpoUCXOdIIMe Ha CTaaugaX MeEHo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiormueckuii cMmbICa H
3Ha4YCHUE MENO03a.

l'ametorenes — mporiecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie >kene3bl: CeMEHHUKU W sSudHUKA. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX
KJIETOK — TrameT (CIepMaTo3ou], SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEeHE3.
Oco0eHHOCTH CTpOEHUsl SIMIEKIETOK W crnepMaro3ouaoB. OIuioJ0TBOpEHHE.
[TapTenorenes.

NunuBunyansHoe pas3BuThe (OHTOreHe3). OMOpHUOHAIbHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOineHue, racTpysiusi, opranorere3. IloctaomOpuoHanbHOE pa3BuTHE. THIBI
NOCTAMOPUOHANIBHOTO PAa3BUTHUS: MpsAMOE, HemnpsiMoe (JIMYMHO4YHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
ypOJICTBA.

Poct u pasButme pacrenuii. OHTOr€HE3 LBETKOBOI'O PACTEHUSA: CTPOECHHUE
CEMEHH, CTAJUU PA3BUTHSL.

JdeMmoHcTpauuu:

Tabmumbr u cxembl: «DOpMBI pa3sMHOXKEHUSI OPTaHU3MOBY, «J[BoitHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE



pacteHuit»y, «Jlenenne wineTkn Oakrepuit», «CTpoeHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombd»y, «Knerounsiii mukin», «Pemnukauus JJHK», «Mutos»,
«Mernos», «IIpsmoe u HenpsaMoe pa3BuTue», «l'aMeToreHes3 y MiIEeKONUTAIOMUX U
yelioBeKa», « OCHOBHBIC CTaM OHTOTCHE3a.

O6GopynoBaHue: MHKPOCKOTI, MHUKpPONpenapaThbl «Cnepmato30u bl
MJICKOITUTAIOMIETOY, «SHIeKIeTKka MiekonuTaroumero», «Kapuoknnes B kieTkax
KOpEIIIKa JIyKa», MarHuTHash MOJeNb-alIuiuKanuus «JleseHue KIeTKW», MOJIEIb
JHK, mozaenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHble U NpakTUYecKUue padoThI:

JlaGopatopHass paborta Ne 3. «HaOmrogeHue MHTO3a B KJIETKaX KOHYHKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOMpENnapaTaxy.

JlaGopatopHas pabGora Ne 4. «M3yueHue CTpPOCHHUsS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIPENaparax».

Tema 6. HacsieAcTBeHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTuku. Victopusi pa3BUTUSI TEHETUKU. POJIb LIUTONOTHH
1 SMOpHOJIOTUM B CTAHOBJIEHMM TE€HETUKHU. Briag poccuicKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeETonbl TEHETUKH (THOPHIOJIOTHYSCKUM,
IIUTOTCHETUYECKUN, MOJEKYISIpHO-TeHeTHYeckuii). (OCHOBHBIC TE€HETHYECKUE
noHsATHs. [ eHeTHnUeckass CAMBOJIMKA, UCIOJIb3yEMasi B CXeMaxX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJI€IOBaHUs MPU3HAKOB, YCTaHOBJICHHBIE I'. Menaenem.
MoHorubpuaHoe CKpelluBaHuEe. 3aKOH €IUHO0Opa3us THOPUIIOB MEPBOIO
nokosieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH pACHICIUICHUS IPU3HAKOB.
['unoresa ynctoTel rameT. [10JIHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpelmMBaHHE. 3aKOH  HE3aBHCHMOTO  HACIICIOBAHUS
npu3HaKkoB.  l[uTOoreHeTHYECKHME  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanusupylolee ckpenmpanue. Mcrnonp30BaHle aHATU3UPYIOIIETO CKPEITMBAHUS
JUISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CuennienHoe HacienoBaHue Tpu3HakoB. Pabora T. Moprana mno
CLICTUIEHHOMY HACJIEJJOBAHUIO T€HOB. HapyllleHne CUeruieHusl TEHOB B pPE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACJIECACTBEHHOCTH. [ eHETUYECKUE KapThI.

I'enetuka nona. XpoMOCOMHOE OMpejeneHue mnoia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['oMoraMeTHble W TreTeporaMeTHble opraHu3Mbl. HaciengoBaHue
MPU3HAKOB, CIIETIJIEHHBIX C MTOJIOM.

HN3meHnunBOCTh. BUibl ©3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJIE€ACTBCHHASL.
Poxas cpebl B HeHacJeACTBEHHOU U3MEHYUBOCTHU. XapaKTepUCTHUKA
MO (PUKAITMOHHON U3MEHYMBOCTU. BapualimoHHBIN psll U BapUallMOHHAS KPUBAas.
Hopma peakuun npuszHaka. KonndecTBEHHbIE M KAYECTBEHHBIE NMPHU3HAKU M UX
HOopMa peakiuu. CBoilcTBa MOIU(DUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHast, Wi TEHOTHUIIMYECKAs, W3MCHUYMBOCTH. KomOWMHATHBHAs
W3MEHUYMBOCTh. MeHo3 W TOJIOBOM TpoIlecC — OCHOBA KOMOWHATHBHOM
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U3MEHYMBOCTH. MyTarmoHHasi U3MEHUYHBOCTh. Kimaccudukamusi My Taivii: TCHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTaluid. MyTareHHbIe (GaKTOPBHI.
3aKOH TOMOJIOTHYECKUX PAJIOB B HacieIcTBeHHOM u3Menunsoctu H. M. BaBuiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOJbl TE€HETHKH
YeJIOBEKA: TCHEAIOTHICCKNM, OITM3HEIIOBEIN, IIMTOTCHETHYCCKUM, OMOX MMUYCCKHUH,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOE OIIPEJICTICHNE re€HOTHIA!
MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOUIBIO
[II1P-ananu3a. HacnencTBeHHble 3a0o0jeBaHMs 4YeEIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HN C HACIEACTBEHHOW MPEeApacIoOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnyeckne W TeHepaTuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a >KU3HU, JUATHOCTUKU, MTPOPUIAKTUKA U JICUCHUSI T€HETUYECKUX
OoJie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAUYCHHE MEIUIIMHCKON
T€HETUKHU B MPEIOTBPALLICHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUM YeTOBEKa.

JdemoncTpaumum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuubr u  cxembl:  «MOHOTMOPUAHOE  CKpEIIMBAaHHME U €ro
UTOT€HETUYECKAss OCHOBa», «3aKOH paCIICIUICHUS] M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JuruOpuaHoe  CKpeuIMBaHUEY,
«uTonornueckue OCHOBBI JUTHUOPUTHOTO CKpEILLIMBAHUA, «Meiio3y,
«B3auMonencTBre aleNbHBIX T'€HOB», «l'€HeTMYecKue KapTbl pPACTEHUU,
JKUBOTHBIX M 4YeJOBeKa», «leHeTwka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CUEIUIEHHOr0 C 1mojom», «KapuoTurnbl 4eloBeKka W KUBOTHBIX», «Buubl
U3MEHYUBOCTH», «MoauduKaloHHas W3MEHYUBOCTHY, «HacnmemoBanue pesyc-
daxTopa», «['eHeTHKa rpynn KpoBmw», « MyTallMOHHAs ©3MEHYUBOCThY.

O6opynoBaHue: MoJeMU-aNIIuKauu «MOHOTHOPUIHOE CKpEIMBaHUEY,
«Henonnoe pomuHupoBanuey, «JduruOpuaHoe ckpeumBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKOIl M MUKpornpenapatr «J[po3oduna» (Hopma, myTanuu
(GbOopMBI KPBUIBEB M OKPACKH TeJa), repoapuit «I opox moCEeBHONY.

JlaGopaTopHbIe U NpaKkTUYEeCKHE PA0OTHI:

JlaGopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIIHOTO H
JUTHOPUIHOTO CKPEIIMBaHUS Y IPO30(MIIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopHas pabdota Ne 6. «M3yueHne MoaupuKalMOHHON U3MEHUUBOCTH,
IIOCTPOCHUE BaAPUALMOHHOIO PSJla U BApUALIMOHHON KPUBOW».

JlabopatopHas pabora Ne 7. «AHanmu3 MyTauuid y JIpo30QHibl Ha TOTOBBIX
MHKpOTpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTtaBieHHWE M aHAIW3 POJJIOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHM.



11

Cenekuys Kak HaykKa M IPOLECC. 3apOKJIEHUE CENEKUHUU U JOMECTHKALUs.
Yuenne H. W. BaBuioBa o 1eHTpax MPOUCXOXKIECHUS W MHOroooOpasus
KYJbTYpHBIX pacTeHHil. LIeHTpbl MpOUCXOXKAEHUS TOMAIIHUX >KMBOTHBIX. CopT,
110pOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIMU. MacCOBbIi U MHIUBUTYy aJIbHBINA OTOOPHI B
CENIEKUMU pPacTeHMH M KUBOTHBIX. OleHKa 3KcTepbepa. binnskopoacTBeHHOE
CKpeluBaHue — WHOpuUauHT. Yucras nunHug. CKpenBaHUE YHCTHIX JIMHUU.
I'ereposuc, nnu rubpuaHas cuia. HepoACTBEHHOE CKpelIMBaHWE — ayTOPUJIMHT.
Otnanénnas rulOpuanzanuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes M
IIOJIy4YE€HHUE TOJIMIUIOUIOB. JIOCTMIKEHMS CEIEeKIUU pPACTeHUM, KXUBOTHBIX U
MUKPOOPraHU3MOB.

bHoTeXHONIOIUs Kak OTpacib INPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTalbl
coznanusa pexomOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kinerounbsle KynbTypel. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KiioHnpoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

OkoJsiormyeckue W 3thdeckue  npobmembl. MO —  reHernyecku
MOIU(PULIPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpauuu:

[Toptpersi: H. U. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHoB.

Tabnuupl U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKIECHUS U MHOTO00pa3us
KyJbTYpPHBIX pacTeHuit», «Ilopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtaanéuHas rubpuauzanus», «Padotel akagemuka M. @. BaHoBay,
«JTomumnonmus», «OOBEKTH OHOTEXHOJNOTHNY, «KileTouHBIe KYyJIbTYyphl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHKE: MYJISIKU TIJI0JI0B M KOPHETUIOJOB JUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTteHui, repoapuii «CenbCKOX03UCTBEHHBIC PACTCHUSD).

JlaGopaTopHbie U NpakTHYeCKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJBI W JIOCTHKEHUSI CEJEKUUA pPACTEHUW H
’)KMBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIIMIO, IJIEMEHHY IO bepMmy,
COPTOUCTBITATENILHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPUIO
arpOyHHUBEPCUTETA WIN HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoIIOIUOHHAN 0MOJIOTHS.

[IpeanochulkKM BO3HUKHOBEHUS SBOJIIOLIHUOHHON TEOPUU. OBOJIIOIMOHHAS
Teopus U €€ Mecto B Ouonorun. BiusHue SBOIIOIMMOHHOW TEOPUH HA Pa3BUTHE
OMOJIOTUY U JPYTUX HaYK.
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CeugaetenbcTBa 3BoMtoUMU. [lameoHTONMOrMYECKHE:  OCIIENOBATENBHOCTD
MOSIBJICHUS BHJIOB B TAJICOHTOJIOTUYECKONW JIETOMHUCH, TMEpeXo/Hble (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJACTBA M PANIMYMAS SMOPUOHOB pa3HBIX BHUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTMYHbIC, AHAIOTHYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NyTel y BCeX
OpraHU3MOB.

OBomtonronHass teopuss Y. [apBuna. IlpeAnochblIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBUMKylue CHIbl SBONIONUU BUIOB 1o JlapBuHy (KM30bITOYHOE
pPa3MHOXKEHUE TPH OTPAHMUYEHHOCTU PECYpPCOB, HEONpeAesI€HHAass U3MEHUYHUBOCTb,
O0opnr0a 3a CyIIecTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bostouuu (CTI) u e€ OCHOBHBIE MOJIOKEHUSL.

MukposBosntonus. [lomymsinus kak e AMHUIA BUIA U SBOJIIOIUU.

JIBroxymye cuiibl ((haKTOpbl) ABOIONUM BUJOB B Mpupoje. MyTallmoOHHBIN
Mponecc M KOMOMHATHUBHAS W3MEHUYMBOCTbH. [lomyssiiiuOHHBIE BOJHBI U Jpeiid
reHoB. M3omsius u Murpanus.

EctectBennbiit ot60p — HampaBistoudii  Qgakrop sBomtorun. Dopmbl
€CTECTBEHHOTO 0TOOPA.

[IpucrnocoOneHHOCTh OpPraHW3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepsl
IpUCIOCOOIEHHI y OpraHu3MoB. ApoMop(o3bl U UIMOadANTALIMH.

Bun wu BumooGpaszoBanme. Kpurepuum Buma. OcHOBHblE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJIOTHUECKOE.

MakposBomtoriusa. Dopmbl  dBONIONWK:  (QUIETHYECKAs, JIUBEPTEeHTHA,
KOHBEpreHTHas1, mapasuiesbHas. HeoOpaTMoCTh 3BOJIOINH.

[IpoucxoxaeHue oT HecneUHATU3UPOBAHHBIX TpenkoB. [Iporpeccupyromias
crienranu3anus. ATanTuBHAs paJnarus.

JdemoncTpaumum:

[Toptpetsr: K. JIunnein, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuip! u cxemsl: «PazBuTre oprannyeckoro Mupa Ha 3emie», «3apoJIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbr  OoppOBI  3a
cymiectBoBanue», «EcrecTBeHHbIN 0TOOP», «MHOrooOpasue COpToB pacTEHUID»,
«MnorooOpa3zue  mopon  KUBOTHbIX»,  «llomymsauum»,  «MyTanmoHHas
U3MEHYHUBOCTHY, «Apomopdosb, «Mnuoamantammmny, «OOmmas nereHepanusy,
«JIBmxyue cunbl sBostonumy, «Kapra-cxema wmapuipyta mnyrtemectBus Y.
HapBuna», «bopnrba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pazoBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OOopynoBaHMe: KOJUICKIUS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpAaCKH,
Ha0Op TWIONOB W ceMsH, Koyuiekims «[IpumMepsl 3aIUTHBIX MPUCTIOCOOTIECHUN Y
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KUBOTHBIX», MOJAENb «OCHOBHBIC HAIPABICHUS HSBOJIOLUN», 0OBEMHAS MOJETH
«CTtpoeHure roJloBHOr0O MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmupa, Komwiekuus «DopMBl COXPaHHOCTH
UCKOTIAa€MbIX JKMBOTHBIX W pacTeHui», ™ozenb amminkauus «llepekpéct
XpOMOCOM», BJaxHble nmpenaparsl «Pa3zButue Hacekomoro», «Pa3Burtne
JATYIIKW», MUKponpenapaT «Jlpo3zoduna» (HopMa, MyTamu (GOpMbl KPBUIEB U
OKpacKH TeJja).

JlaGopaTopHbie M MpaKTHYEeCKUE padoThI:

JlaGopatopnas pabdota Ne 1. «CpaBHeHue BUAOB MO MOP(POIOTHUYECKOMY
KPUTEPUIO».

JlaGopatopHas padora Ne 2. «Onmcanue npucrocoOIeHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOIO XapakTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emJie.

JloHay4Hble IIPEACTABICHHUS O 3apOXKACHUM >KA3HU. HaydHele runoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: abuoreHe3 M naHcHepMus. XuUMUYECKas
3BOIOLMA. AOHOIEHHBIM CHHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMONMHY. HayabHbIe dTallbl
ouonornyeckoit 3Bosrorud. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYD M BO3HUKHOBEHME IPOTOKIETKH. llepBble KIETKM M HMX DBOJIOLUA.
@ opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButue xu3HM Ha 3emne mo spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast 3pbl. llameosoiickas spa u €€ TNEpHUOABL KEMOPHUHCKHUIA,
OPAOBUKCKUU, CUITyPUNCKHI, I€BOHCKNI, KAMEHHOYTOJBbHBIN, IEPMCKHUM.

Me3o30ickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

Kaiino3olickass 3pa u €€ mnepuoApl: NaAJICOTCHOBbIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIU.

XapaKTepuCTUKa KIMMaTa U IeoJIOTHYEeCKuX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMUA PACTUTENILHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHHil u
KUBOTHBIX. [ 0siBIIEHNE, pacBET M BBIMUPAHKE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMyYecKOro Mupa Kak OTpa)keHue 3BOJOLMH. (OCHOBHBIE
CHCTEMATHYECKHUE TPYIIIBI OPTaHU3MOB.

DBoJIIOLIMS YesIoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTre npeactaBieHuil o
IPOUCXOKJICHUN 4YesoBeka. Meronbl u3ydyeHus aHTponoreHe3a. (CXoAacTBa u
pa3INYKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YEIOBEKA.

JBroxyme CHUJIbI (axTopsr) AHTPOIIOTEHE3A. HacnencrBennas
U3MEHYMBOCTh U €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3 KU3HH,
M3TOTOBJIIEHUE OPYAUM TPYa, MBIIUIEHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIONNTEKH, UenoBek
yMenbid, YenoBek npsaMoxonsmmi, YenoBek HeaHAepTalbCKui, UYenosek
pasyMHbIii. Haxonkm MCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, O0JIACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 KU3HH, OPY U
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Uenoseyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPOMNEOHIHAS
(eBpasuiickasi),  HETpoO-aBCTpajouJHAs  (9KBATOpUAJbHAs),  MOHIOJIOUIHAS
(a3maTcko-amMepukaHckas).  UepTel ~ MPUCHOCOOIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBUSAM CYILIECTBOBaHHUS. EJIMHCTBO 4YelOBEUYECKUX pac.
Kputuka pacuszma.

JdeMoHcTpauuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuupl n cxeMbl: «Bo3nukHoBeHne CoOJIHEUHOM CHUCTEMEBD», «Pa3Butne
OpraHnueckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KIETKay,
«ITpokapuotnueckass kineTka», «COBpEMEHHAsi CHCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHUE aHATOMHMYECKHX YEpPT CTPOCHHUS YEJIOBEKa U YeI0BEKOOOPa3HbBIX
00e3baH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'O 4Ye€NOBEKa», «JIpeBHenmme moam», «JpeBHue mroau», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeII0BEeUEeCKUE pachl».

ObopynoBanmne:  mymspku  «lIpomcxoxxnenne — yemoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHILIA), CIENKU WIH
U300paKeHHUs] KaMEHHBIX OpYyJIUi MEpPBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEpPHI,
pyOmma, ckpebia), TEOXPOHOJOTHYECKas Ta0iuIa, KOUICKIHS «DopMbl
COXPAHHOCTH MUCKOITA€MbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHbIe U NpakTHYEeCKHE PA0OTHI:

[Tpaktrueckas pabora Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PACTCHUU H
KUBOTHBIX B KOJIIEKITUSX).

DKCKypeusi «IBOJIIONUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WIN KPAaeBEeIUECKUN My3€il).

Tema 3. OpranusMbl U OKpPY:KaKOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4u U Pa3Jeibl SKOJIOTUH. MeToabl SKOJIOTHYECKUX
UCCIIETIOBaHM. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHHS OPTraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue (paxktopel. Krnaccudukanumss sKomornueckux (akToOpoB:
abmoTnueckre, OWOTHYECKME W aHTPOMNOTeHHbIC. JleWcTBHE 3KOJIOTHYECKUX
(GaKTOpOB HA OPTAHU3MBI.

AbGuoTtnueckue (pakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucriocoOneHuss OpraHu3MoOB K  JICUCTBUIO  aOMOTHYECKUX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (aKkTOpBHI. Bunpl OMOTUYECKUX  B3aUMOJECHCTBUIA:
KOHKYPEHITUS, XUIITHUYECTBO, CMMONO03 1 ero (opmbl. [lapasutusm, koomneparws,
MyTyallu3M, KOMMEHCAJIN3M (KBAapTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHUE OMOTHMYECKUX B3aUMOJCHCTBUM JUIS CYIIECTBOBAHUSA
OpPTraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.
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DKOJIOTUYECKUE XapaKTEPUCTUKU MomyJisiiuu. (OCHOBHBbIE TOKa3aTelu
MNOMYJISALMUA: YHUCICHHOCTh, IJIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJuHaMmuka 4uCICHHOCTH MOMYJISIIUN U €€ PEryJIsIIusl.

JdemoncTpanmum:

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, O. I'ekkenb.

Tabmuupbl u cxemsl: kapta «IIpupoansie 30HbI 3emun», «Cpeabl 0OUTaHMS
opranusmoBy», «®otonepuoansam», «llonynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NMOMYJISUU UHPY30pun-Ty henbkny, «[luiieBsie nenm.

JlaGopaTopHble U NpakTUYecKUue padoThI:

JlaGopatopHas padbota Ne 3. «Mopdosornueckue 0COOCHHOCTH PACTeHUM U3
pPa3HBIX MECT OOUTAHH.

JlaGopatopHas paborta Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[Toacy€T MIOTHOCTH MOMYJSAIUMN pa3HbIX BUIOB
paCTEHUID.

Tema 4. CooOurecTBa u IKOJIOrH4ecKre CUCTEMBbIL.

CoobmecTBo opranuzMoB — OwuoreHo3. CTpyKTyphl OHOIIEHO3a: BUIOBaf,
IpPOCTpaHCTBEHHasl, Tpoduueckas (muienas). Buapl-momunantel. CBsi3u B
ouoLeHo3se.

Dkosioruueckue cuctembl (dkocuctembl). llonarue o006 sKkocucteme W
ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLICHTHI,
KOHCYMEHTBI, peaylleHTbl. KpyroBOpoT BEIIECTB U MOTOK PHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiIeBbIE) YPOBHU HKOCUCTEMBI. [luiieBble 1Lenmu U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHCTEMBI: Omomacca, MTPOIYKIUA. DKOJOTHUYECKUE
NUpaMUbL:  MPOAYKIMHU, YHUCICHHOCTH, OuomMacchl. CBOMCTBA HAKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJIALus, pazBuTue. CyKileccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ YKOCUCTEMBI.  ATPO’KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 3HAUCHUE arpOdKOCHUCTEM B YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢akTop ycTtoHunmBOCTH 3KocucTteM. CoXxpaHeHHE
OMOJIOTHYECKOTO pa3HooOpasus Ha 3emMiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. XKuboe BemiectBO U ero ¢GyHkuuu. OcobeHHOCTH Ouochepsl Kak
rI00aNbHONM JKOCUCTEMBI. JlMHaAMHUYEeCKOoe paBHOBECME M oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOTr€OXMMUYECKHUE IIUKIIBI AIEMEHTOB (yriiepoaa,
azota). 30HATBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTBo B Onochepe 3emiin. AHTPONOTEHHBIE U3MEHEHHUSI B Ornocdepe.
I'moGanbHbBIC SKOJOTHYECCKUE MPOOIICMBI.
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CocymiecTBoBaHuUE IPUPOIBI U YeJIOBEYECTBA. CoxpaneHune
Oropa3zHooOpa3usi Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBIE€HUS MPUPOJHBIMU pECypcaMH MW HUX HCHOJIb30BaHue. JlocTukeHus
OMOJIOTUH U OXpaHa TIPUPOJIBI.

JdemoncTpauum:

[Toptpetsr: A. JIxk. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiupl u cxemsl: «llumesbie nenuw», «buoleHo3: cocTaB U CTPYKTypay,
«ITpuponnbie coobmiectBa», «llenu nuTaHus», «IKOJIOTHYECKAS MUPAMUIIAY,
«buocdepa u yenoBek», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jjieca», «buoneHo3 BomoéMma», «ArpoueHo3», «lIpumepnsie
AHTPOIIOTCHHBIE  BO3JICWCTBUS HA IpUpPOAY», «BaxHelmme UCTOYHHUKU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BOI», «llouBa — BakHeiIIas cOCTaBISAOIIA
ounocdepo», «Daktopsl gerpaganuu nouBy», «llapHukoBbiil 3 ek, «DakTophI
PaaMOaKTUBHOTO 3arpsizHeHust Omocdepn», «OO0mas cTpykTypa Ouocheps,
«PacnipocTtpanenue xu3HuM B Ouocdepe», «O30HOBBIA dKpaH Ouochepn»,
«Kpyrosopot yriepoaa B 6nocdepe», «kKpyroBopoT a3ota B mpupoe».

O6opynoBanue: Mojenb-aniuukanus « Tunuanaeie OUOIIEHO3BI», TepOapuii
«PacTtutenbHble coo01IeCTBaY, KoMIeKnnu «buoneHosy, « Bpenurenn BakHeHmx
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», TepOdapuu W KOJUICKIIMM pACTeHUH U
KUBOTHBIX, MPUHAJIEKANIME K Pa3HbIM SKOJIOTMYECKUM TpPYyIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoii ®enepanyn, M300pakeHHs OXpaHSEMbIX BHUOB
PACTEHUM U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMEBI  I10
BMOJIOTMM HA  BA30BOM  VPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBiauBalOTCS TpeOOBaHUA K peE3ysbTaram
OCBOCHHUSI  OOYy4YalONIMMHUCA TpPOrpaMM  CpeIHEero ooOmero oOpa3oBaHUS:
JTUYHOCTHBIM, METAINPEAMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CcTpyKType JIMYHOCTHBIX PE3YJBTATOB OCBOCHMS npenMera «buonorus»
BBIJICJIEHBI CIEYIOLIME COCTABISAIOIINE: OCO3HAHUE O0YYaOIIUMUC POCCUNCKOM
IPaKJAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU
U CaMOOMNpEJENCHUI0, HaJM4yhe MOTHUBAMKM K OOydeHuo OHOJIOorHH,
[eJICHANPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHUH JHMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEM M HMCTOPUYECKUX TpaJUUUi PAa3BUTHS OHOJIOIMYECKOrO
3HAHMSL, TOTOBHOCTh U CHOCOOHOCTh OOydarolUXcsl PYKOBOJCTBOBATHCS B CBOEH
NESATEIPHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, INPUCYLIUMHU CHCTEME
OMOJIOTHYECKOr0  00pa3oBaHWs, HAJIMYUWE SKOJIOTHYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LI U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pe3yibTaThl OCBOEHHUs mNpeameTa «buonorus» mocturarorcs B
€AMHCTBE YYEOHOM W BOCHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBHHM C
TPaAULIMOHHBIMUA POCCUHUCKUMH COLIMOKYJIBTYPHBIMHU, UCTOPUYECKHUMH U JTyXOBHO-
HPABCTBEHHBIMU LEHHOCTSAMH, MPHUHATHIMH B OOIIECTBE MpaBUIAMH U HOPMaMH
IOBEJCHUSA U CIOCOOCTBYIOT MpolleccaM CaMOIIO3HAHMsS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSI, PA3BUTHUS BHYTPEHHEH TO3WMIUU JIMYHOCTH, MAaTPUOTH3MA,
YBAKEHHUS K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJIEHMIO,
B3aMMHOI'O YBa)KEHHUS, OEpEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, NpUpOAE U
OKPYXaIoIIeH cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS YyueOHOoro mpenmera «buonorus»
JOJIKHBI OTPaXaTh TOTOBHOCTH M CTIIOCOOHOCTH 00YYalOIINXCsl PYKOBOJACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH MO3MLIMENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpHUEHTAllMM, TO3UTUBHBIX BHYTPEHHHX  YOE€XJCHHH, COOTBETCTBYIOIIUX
TPAJAULMOHHBIM LEHHOCTSM POCCHUUCKOrO OOIIECTBa, pacUIMpPEHUE KU3HEHHOIO
OTBITa M ONBITA JACSATEIIBHOCTU B MPOIECCE PEANN3allid OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHON JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskIaHCKOTO BOCTIUTAHUS:

c(hOPMUPOBAHHOCTh IPAXKIAHCKOW MO3UIIMK 00YUYarOIIErocsi Kak aKTHBHOTO U

OTBETCTBEHHOT'O UJIeHa POCCUICKOTO OOIIECTBA;
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OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHAa Y MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITENIBHOCTH TPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIBHBIX 3aJ1a4, BHITTOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISATh COOCTBEHHYIO TO3MIIMI0O 1O OTHOUIEHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YUYHUTHIBaTh B CBOUX JACHUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMUA IICHHOCTSIMU U
COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TI03HABATCIBHBIX W HCCIIEAOBATENbCKUX 33y, YBaXXUTEIbHOTO
OTHOIICHUSI K MHEHHUIO OIMOHEHTOB TNpH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COCPIKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH,

2) IaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hopMHPOBaHHOCTH POCCUHCKOU rpakJIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IE€pE]
Ponnnon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOW S3BIK M KYyJBTYDY,
MPOILIOE M HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM ITPUPO/IBI,
NOCTUXKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUICKHX YYEHBIX B CTAHOBJIEHHE H
pa3BUTHE OWOJOTHHM, ITOHMMAHHMS 3HAYCHUS OWOJIOTMH B IIO3HAHUH 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yOoeXIEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyJh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOTO HAPOJIA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYaIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUYMBOTO Oy ayIIEero;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAMUTENSIM, CO3/IAaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHS LEHHOCTEM CEMEMHOW JKM3HU B COOTBETCTBUU C
TpaauLmsaMHu HapooB Poccuu;

4) 3¢cTeTHYeCKOTr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMaHHUE YMOIMOHAIIBHOTO BO3/ICHCTBHUS )KMBOW MPUPOJIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTAHUSA, (POPMHUPOBAHUS KYJILTYPbI 310POBbS U
IMOLUMOHAJIBHOIO 0JIATOMOTYYHS:

NMOHUMaHUE M pealn3alusl 3J0pOBOTO M Oe30macHOro olpasza >KH3HU
(310poBOE€  TUTaHUE, COOJIOICHUE TUTMEHUYECKUX TpaBWil U HOPM,
cOallaHCUPOBAHHBIM PEXKUM 3aHITHH U OTAbIXa, peryispHas Qusnueckas
AKTUBHOCTb), OEpE)HOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PHU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

NOHMUMAaHUE LEHHOCTH NPAaBUJ HHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBECHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBBIO U JKU3HHU JIOJCH;

OCO3HAHUE MOCIEIACTBUN M HENMPUATHS BPEAHBIX NPUBBIUEK (YHOTpPEOICHUS
aJIKOroJIsl, HAPKOTUKOB, KypEHHs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIbHOCTA TEXHOJOTHMYECKOW M COLMAIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBAThH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATh TaKyIO JIEATEIIBHOCTD;

WHTEpPEC K pa3uyuHbIM cdepam npodecCHOHATBHON NEeSTeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun U PeaM30BBIBATH
COOCTBEHHBIC )KU3HEHHBIE TIJ1aHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPAa30BAHMIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0J0OrHYe€CKOr0 BOCIIMTAHMSA

HKOJIOTMUECKH 11e7eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHHE OMBITA
IJJAHUPOBAHMUS TIOCTYNKOB M OLEHKM HUX BO3MOXHBIX [MOCIEACTBUN IS
OKPY’Karoleu cpeapl;

OCO3HaHUE TJI00aNBHOTO XapaKTepa JKOJIOTUYECKUX MPOOJieM U MyTer ux
pelieHus;

CIOCOOHOCTh HWCIIONIB30BaTh TMPUOOpETaeMble MPU H3YUYEHUU OWOJIOTHUH
3HaHUS U YMEHHUS TpU pPEHIeHUH NpoOsiieM, CBA3AaHHBIX C palMOHAIbHBIM
IPUPOJIOIIOIL30BaHUEM  (COONIO/ICHHE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HalpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B SKOCHCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATHE JICWCTBUM, MPUHOCIIIMX BpEl OKpPYKaAOUIEH
OPUPOJHON cpelie, YMEHHE MNPOTHO3UPOBATH HEOJATOMPUSITHBIE HKOJOTUUYECKUE
MOCJE/ICTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILIATh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIJIEHUS], YKOJIOTHYECKON KYJIBTYPHI,
OmbITa NESATETbHOCTH HKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHHUS
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PYKOBOACTBOBATbCS. MMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN JIEATEIBHOCTH SKOJOTHUECKON
HAIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTIO MO3HAHUS:

c(hopMHUPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajiore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOW W YHWTATEIILCKOM KyJIbTYypbl KaK CpPEICTBA
B3aUMO/ICHCTBUS MEKTY JIFOJIbMU U IMO3HAHUS MUPA;

NOHUMaHUE cheuu@uKu OUOIOTMM KaK HayKd, OCO3HaHusi €€ poju B
GbopMHUpPOBaHUM PANMOHATHFHOTO HAYYHOTO MBINUICHUS, CO3JIAHUU IIETIOCTHOTO
npeAcTaBlIeHus] 00 OKpPY’KaIIIEeM MHUpPE KaKk O €IWHCTBE MPUPOJbI, YeJIOBEeKa U
o0111ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHUU MpoliemM
COXPaHEHHUS MPUPOJTHOTO PABHOBECHSI;

yOeXKIAEHHOCTh B 3HAUMMOCTH OUOJIOTHUU JUISi COBPEMEHHOUW ITUBUIM3AIUU:
obOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE TEPCIECKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh PECypCHblE  MPOOJIEMbl  pa3BUTHUS
YeJI0BEUeCTBa, MOUCKA MyTeH BBIX0JA U3 IMT00ATBHBIX HKOJIOTHYECKUX MPOOIEM U
obecrieueHrss  mepexoJa K YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTHYECKUX 3HAHUM B IEIAX
NOBBIIIIEHUST OOIeld KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarOMIUXCsi, (GOPMHPYEMOit
IpU U3y4EeHUH OMOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMIOJydyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBJICHUIA OKPY>KaIOIEro MUpa W MPOUCXOIAIMX B HEM H3MEHEHUH,
yMEHHME JieJaTh OOOCHOBAHHBIC 3aKIIOUEHUSI HAa OCHOBE HAay4yHbIX (DAKTOB U
VMEIOIIMNXCS TAHHBIX C LEJIBIO MOJIYYE€HUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OHOJOTMUECKUE 3HAHUS IS
penieHus mpoOJIeM B pealbHbBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHME I[IEHHOCTU HAYYHOW JEATEIBbHOCTU, TOTOBHOCTH OCYUIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKY IO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEepPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUN MO OHOJIOTHMU B
COOTBETCTBHUU C KU3HECHHBIMU MOTPEOHOCTSIMHU.

METAHPEIMETHBIE PE3YJIbTATbBI
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MertanpeameTHbie pe3ydbTaThl OCBOCHHUSI ydeOHOro mpenmera «buomorus
BKJIIOYAIOT: 3HA4YMMble i (OPMUPOBAHUS MHUPOBO33PEHHUS OO0Yy4aroluXcs
MEXIUCIUTIIMHAPHBIE (MEXMPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa M CHeUM(PUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBJICHUE, MPOILECC,
cucTema, Hay4Hblid (pakT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UccleloBaHUe,  HaONMIOJIeHWe,  HM3MEpEHUe,  OKCHEPUMEHT U JPYTHuX),
yHUBEpCalbHbIE Yy4yeOHble JeWcTBHS (IO3HABaTEIbHbIE, KOMMYHUKAaTHUBHbIE,
pEryJIsTUBHBIE), oOecreunBaroIye dbopMupoBaHue byHKIMOHATBHON
IPAMOTHOCTH Y  COLUMAIbHOM KOMIIETEHIIMA OOYy4YaloIIMXCsA, CIOCOOHOCTh
oOy4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEKIUCHUILINHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHMS W  YHUBEpCaJbHble y4eOHble JIEHCTBUS B
II03HABATEJIBHOW U COLMAIbHON IPAKTUKE.

MertanpeamMeTHbIe Pe3ynbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHUs JIOJKHBI OTPAXKATH:

OBaanenue YHHUBEPCAJTbLHBIMHA yueOHBIMU NMO3HABATEeJIbLHLIMHU
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE A€l CTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyalu3upoBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUA MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CUHTE3a, CpaBHEHMSI, KIacCUUKAIINK, 0000IIEHNS), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIJIEIATh WX XapaKTepHbIC MPU3HAKU, YCTaHABIWUBATh
CBSI3U C APYTHMHU MMOHATHSIMH );

OTIPENENsATh 1€ JEATEeIIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUU UX
JIOCTHIKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C TOCTABIICHHBIMHU LICJISIMU;

UCII0JIH30BaTh OMOJIOTUYECKHE TOHATHUS JUISl O0OBsICHEHUS (DAKTOB M SIBICHUIN
KUBOU IPUPOBL;

CTPOUTH JIOTMYECKUE pacCyk AcHUs (MHAYKTUBHbIC, JEAyKTUBHBIC, TIO
aHAJIOTWH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCCMAaTPUBAEMBIX
SIBJICHUSIX, (DOPMYTUPOBAThH BBHIBOJIBI M 3aKIIFOUCHUS;

PUMEHSITh CXEMHO-MO/ICITbHBIE cpencTtea A IIPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUN B M3yYae€MbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)k€  MPOTUBOPEUYUU  pPa3HOTO  pOJia,  BBISIBIEHHBIX B Pa3IUYHBIX
UH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pPEIICHUs MPOOJIEMbI ¢ YU4E€TOM aHAIM3a WMEIOIINXCS
MaTepHUAIbHBIX U HEMATePHUAIILHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B I€SITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
1LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN S TEIbHOCTH;

KOOPIMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBUSIX PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
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pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELUICHUH KU3HEHHBIX MPOOIIeM.
2) 6a30BbIe NCCIIEI0BATEIbCKHE TEHCTBHUS:

BJIA/IETh HaBBIKAMU Y4eOHO-HCCIEA0BATEIBCKONW U MMPOCKTHON JIESTEIBHOCTH,
HaBBIKAMHM  paspenieHusi MnpoOiieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

UCTIONIb30BaTh Pa3jMYHbIC BUIBI JCATCIBHOCTH IO TMOJYYCHUIO HOBOTO
3HAHMS, €r0 WHTEPIpEeTalH, MPEoOpa3OBaHUIO M MPUMEHEHUI0 B Y4eOHBIX
CUTYaLUAX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX 1 COIIUAIBHBIX MIPOEKTOB;

dbopMUpOBaTh HAYYHBINA TUIT MBIIIJICHUS, BIaJACTh HAYYHOU TEPMHUHOJIOTHUEH,
KITFOUEBBIMH MTOHSATUSMU U METOIaAMH;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a/ladd B 00pa3oBaTeIbHOM
JESTEIIBHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITh NPUYMHHO-CIICCTBEHHBIE CBS3M U aKTyaJlHW3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HaXOIWTh apTyMEHTHI ISl J0Ka3aTelbCTBa
CBOHMX yTBEPKACHUI, 3a7aBaTh MapaMEeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJIe pELIeHUs 3aJaud pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LIEICHANPABICHHBIN MOUCK TMEepeHOca CPEeACTB U CIOCOOO0B
JeHCTBUS B MPO(PECCHOHAIBHYIO CPELy;

yMETh TEPEHOCHUTh 3HAHUSA B IMO3HABATENBHYIO U MPAKTHUECKYIO 0OIacTH
KHU3HECATESIbHOCTH;

yMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB,

BBIJIBUTATh HOBBIE WJEU, Npe/iaraTh OPUTHHAIBHBIC TMOAXOABI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a]]auH, IOy CKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ unopmanueii:

OPHEHTHPOBATHCA B Pa3IuYHbIX UCTOYHHMKAX MH(pOpMaluu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTUYECKHUX CJIOBapsiX U
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
MH(GOPMALIMIO Pa3TUYHBIX BUIOB U (DOPM MpE/ICTaBICHUS, KPUTUIECKU OLCHUBATh
€€ JJ0OCTOBEPHOCTh M HEITPOTUBOPEYUBOCTH;

(dopMyIMpPOBaTh 3aMPOChl M MPUMEHSTH Pa3IMYHbIE METOJbl MPHU TIOUCKE H
otOope Ouosiornueckoil HPOpMaIMU, HEOOXOTUMOM 711 BBIMOTHEHUS YUeOHBIX
3ajay;

nproOpeTaTh OMBIT HCIOIB30BaHUS HHGOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BAaHUS PA3IMUHBIX
MTOMCKOBBIX CHCTEM;
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CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMAJbHYIO  (QOpMYy  MpeICTaBICHUS
Ouosiornyeckoi nHpopmaluu (CxeMbl, Tpauku, TUarpaMMbl, TaOJTHUIIBI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CpeJAcTBa Npu pabore C
Ouosiornueckor uHGOpMalMe: TNPUMEHATh XUMHYECKHe, (u3nueckue Hu
MaT€MaTHYECKUE 3HAKHM U CHMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HaTJIATHOCTH;

BIIQJIETh ~ HAaBBIKAMU  pAClO3HaBaHWs W 3aUTHl  WH(OpMAIuH,
uH(OpMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHHBEPCAJBHBIMH KOMMYHUKATUBHBIMY JI€W CTBUSIMU:

1) oO1menne:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJOre WU JUCKYCCHM MO CYLIECTBY OOCYKAaemMou Tembl (yMEHHE 3aJaBaTh
BOTPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIBHO BBHIMIOTHEHHS TpeaiaraeMon
3a/la4¥l, yYUTHIBATh MHTEPECHl U COTIIACOBAHHOCTH MO3UIMH APYTUX YYaCTHHUKOB
JIAAJIora Ui TUCKYCCHH );

pacro3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COLIMAJBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTyalluH,
YMETh CMATYATh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIaJICTh PA3IUYHBIMU CTIOCOOaMU OOIEHHUS U B3aUMOJICHCTBUS, TOHUMATD
HaMEpPEeHUs JAPYTUX JIOACH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme (hopMyIrMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUUHO H3JIaraThb CBOIO TOYKY 3PEHHsSI C HCIIOJIH30BAHUEM
A3BIKOBBIX CPEJCTB.

2) COBMeCTHAasI IeSITeJIbHOCTh:

NOHMMAaTh U HCIOJIB30BATh MPEUMYLIECTBA KOMAaHIHOW M MHIUBUIYAIbHON
pabOThI MIPU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOJICHCTBUS MPH PEIICHUH Y4eOHOI 3a1a4u;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHI € Y4€TOM OOIIMX
UHTEPECOB M BO3MOXKHOCTEHN KaXKIOr0 YjieHa KOJJIEKTHBA,;

OpPUHAMATh  I[I€TM  COBMECTHOM  JIEATENIbHOCTH, OpraHU30BbIBaTH U
KOOPJIIMHUPOBATh ACHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATh IUIAaH JCHCTBUH,
pacrpeienarb poid C Y4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa M KaXXIOrO0 YYaCTHMKAa KOMAaHIbl B
oO1IMiA pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TIPOEKTHI, OLEHUBAThb WAEH C TMO3UIMU HOBU3HBI,
OpUTHHAIHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATErMUECKOE TOBEIEHHWE B Pa3IUYHBIX
CUTYaIUSX, IPOSIBISTH TBOPUYECTBO U BOOOpaKEHNE, ObITh HMHUIIUATHBHBIM.
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OgyajieHHe YHHBEPCAJBLHBIMH PEeryJISTHBHBIMHU AeHCTBUSIMU:

1) camoopraHu3amusi:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISBICHUS TPOOJIeM H UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHWUW TIICJIEBBIC M CMBICIOBBIC
YCTAaHOBKUA B CBOUX JIEHCTBUSIX M MOCTYIKAaX IO OTHONIICHHWIO K JKWBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJTbHO OCYIIECTBIISTh MO3HABATEIBbHYIO NCSTEILHOCTD, BBISBIATH
npoOIeMbl, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIC 3a/7a4l B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYalUSX;

CaMOCTOSITENIbHO  COCTaBJISATh IUIAH pEIICHWs MTpoOiIeMbl ¢  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIITOYTECHUIA;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacmmpsaTh paMKH YU4eOHOTO TIpeIMETa HAa OCHOBE JTUYHBIX MPEIITOYTESHU;

Je1aTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBATh (DOPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOM HPYIUIMH B
pa3HBIX OO0NacTSIX 3HAHWM, IMOCTOSHHO TOBBIINIATH CBOW 0OOpa30BaTEIbHBIN H
KYJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsSM, BHOCHTHh KOPPEKTHBBI B JCSITCIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIQJICTh  HaBBIKAMHM  IIO3HABAaTENbHOW  pediiekcmu  Kak  OCO3HAHWUSA
COBEpIIIAEMbIX JIEMCTBUM M MBICTUTENBHBIX TIPOILIECCOB, WX PE3yJbTaTOB H
OCHOBAaHUWH, HCIIOJI30BaTh MPUEMBI PEQIICKCUU I OIECHKH CUTYaIluH, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLEHWBATh PHUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS M0 HX
CHIDKEHUIO;

OPUHUMATh MOTHBBI M apPTyYMEHTHI JIPYTUX TMpPU aHalu3e pe3yIbTaToOB
NEeATEILHOCTH,

3) npuHATHE ce0s1 ¥ APYTUX:

MPUHUMATh ce0s1, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPU aHAJIW3€ PE3yIbTaTOB
NeSATEeILHOCTH,

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA ONTHOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI
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[IpenmeTHBIC pe3ynbTaThl ocBoeHHsS mporpammbl COO mo Ouonornmu Ha
0a30BOM YpOBHE BKIIOYAIOT crienduyeckue s yueOHoro npeamera «bruomaorus»
Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUI MO OCBOCHUIO, HHTEPIIPETAILIMH U
peoOpa30BaHUI0 3HAHWM, BUJBI JIESITEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUA U
OPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTyalUsX, @ TAKKE B pEalbHbIX
KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABICHBI IO TOAaM 00yUEHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10
Kacce OJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MeCTE U POJIU OMOJIOTMU B CUCTEME HAy4HOTO
3HAHMSI ECTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJAE POCCUHUCKUX U
3apyOekKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE Ouojoruu, (yHKUMOHAIBHOU
IPaMOTHOCTH Y€JI0BEKA JIJIsl pELIEHUS dKU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJIEpKAHUE OUOJIOTMYECKUX TEPMHUHOB M TMOHSITHI:
KU3Hb, KJIETKA, OpraHW3M, MeTaboiau3M (OOMEH BEIIeCTB W TIPEBPAIICHUE
SHEPIruu), TOMEOCTa3 (CaMOpEerysiius), YPOBHEBAST OpPraHU3alUs KUBBIX CUCTEM,
CaMOBOCIIpOU3BeACHHUE (PETPOYKIHUS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIaraTh OHOJIOTMYECKHE Teopun (KJIETOYHAsi, XPOMOCOMHasi,
MyTal[MOHHAsl, UEHTpajibHas JorMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u y4denust (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKJIEHUS KyJIbTypHBIX pacteHuit H. 1. BaBuiioBa), onpenenste rpaHullbl
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJAaMU HAyYHOIO MO3HAHUSA B OMOJIOTUU: HAONIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpraHu3alysi U IMPOBEJCHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTa,  BBIABMIKEHHE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEIyEMbIMU BEJIMUYMHAMU, OOBSCHEHUE MOTYyUYECHHBIX
pEe3yJIbTaTOB, WCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMEHHUE
JieNaTh BBIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YJIbTATOB;

yYMEHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IpoLIeCCOB: OOMEHA BEIECTB U MPEBpAIICHUSI SHEPTUU B KJIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIWBUAYAJIBHOTO Pa3BUTUS OpraHM3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTHh NOJYyYEHHbIE 3HAHUA ISl OOBSICHEHHS OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JJIs NMPUHATUS NPAKTUUYECKUX PELUICHUN B IOBCEIHEBHOU
KU3HM C IeJblo olecreyeHuss 0e30IacHOCTH CBOETO 3J0pOBbs M 3J0POBBS
OKPY>KaloIIMX JI0eH, COOMI0IEHISI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY>KaloIIei
OPUPOTHON cpejie, MOHMMaHWe HEOOXOJMMOCTH UCIOJIb30BAHUS JIOCTHKECHHM
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COBPEMEHHOM owonorun  ® OMOTEXHONOTUHA I PalMOHAIBHOTO
IPUPOJIOTIOTB30BAHMS;

yMEHHE peIlIaTh »JIEMEHTApHbIE TEHETUYECKHWE 3aJadyd Ha MOHO- W
TUTHOpPUIHOE CKpElIMBaHWe, CIICTUICHHOE HAcleJJOBAHUE, COCTaBISTh CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAHUS YISl TPEICKAa3aHUs HACICIOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBITOJIHATE JIA0OPATOPHBIE M TPAKTHYECKHE pPabOTHI, COOIIOMATH
MpaBuiia Ipu padoTe ¢ yueOHBIM U J1a00OPATOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OICHWBATh MW HWHTEPIPETHPOBATH HWHGOPMAIUIO
OMOJIOTMYECKOTO  COJIepKaHMs, BKJIIOYAIOUIYI0 IICEBJOHAYyYHbIE 3HAHUA U3
Pa3TUYHBIX MUCTOYHUKOB (CPEACTBA MAaCCOBOUW MH(OpPMAIMU, HAYIHO-TIOMYIISIPHBIE
MaTepHuabl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBaHMI B OWOJIOTHUH,
MEUIMHE, OMOTEXHOJIOTHH,

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE UM YCTHBIC COOOIICHMUS,
00001ass OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIB30BaTh MOHATUIHBIN anmnapaT OMOJOTUH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHSI yueOHOro mpeameta «buomorus» ¢ 11
Kjlacce OJKHBI OTpakaTh:

c(hOpMUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTUM B CUCTEME HAyYHOTO
3HaHUSI ECTECTBEHHBIX HayK, B (OpPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa W HAYYHOTO MHUPOBO33PEHHUsS], O BKJIAAC POCCUUCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pas3BUTHE Owonoruw, (yHKIMOHATHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS KU3HCHHBIX 3a]1a4;

YMEHUE PACKpPHIBATh COJEPKAHUE OWOJIOTMYECKUX TEPMUHOB W TOHSITHIA:
BU/I, TIOMYJIAIMS, TeHOGOH, BOJIONHNS, ABMKYIIUE CUJIBI ((PaKTOPHI) IBOJIOIUH,
IPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa3oBaHUE, JKOJIOTHYCCKHE (HAKTOPHI,
DKOCHUCTEMa, TPOAYIEHThl, KOHCYMEHTHI, PpEAyUEHThl, I[eNu  I[HUTAHUS,
AKOJIOTHYECKasl MUpaMujia, OuoreoleHos, ouocdepa;

yMEHHE W3/Iaratb OWONOTHYECKHE TeopuHu (PBOMIOIMOHHAsT Teopus Y.
JlapBuHa, CUHTETHYECKass TEOpUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpliiieBoro cxojqctBa K. M. bapa, depenoBaHus TaBHBIX HalpaBJICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnaackoro),
OTpeIeNsATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIaJICTh METOJIJAMUA HAYYHOTO ITO3HAHMS B OMOJIOTHH: HAOIIOIEHUE H
OTIMCAHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHUM, OpraHU3alvs U TPOBEICHUE
OMOJIOTHYECKOTO  DKCIIEPUMEHTA,  BBIABIKEHHWE  TUIIOTE3bI,  BBISBICHUC
3aBUCHMOCTH MEXIy WCCICIYEeMbIMI BEIIMUYMHAMU, OOBSICHEHHE IOYUSHHBIX
pe3yIbTaTOB, UCIOJIH30BAHHBIX HAYUYHBIX TMOHSITHH, TEOPUM W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH IOy YCHHBIX PE3yJIbTATOB;

YMEHUE BBIJICNATH CYIICCTBEHHBIC MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
00OBEKTOB: BHJOB, TMOIMYJSAIMH, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
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OMOreoleHO30B U JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIIOCOOIECHHOCTH
OpraHu3MOB, JACWCTBUS SKOJOTHMYECKHX (PAKTOPOB Ha OpPraHW3MBbI, IEpEHOCa
BEIIECTB M TIOTOKA HSHEPIMM B HKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHECHHUI B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMUYECKHX
LUKJIOB B OHocdepe;

yMEHUE NMPUMEHSTh MOJYyYEeHHbIE 3HAHUS Uil OOBSICHEHUS] OMOJOTUYECKUX
IPOLIECCOB U SBJICHUM, Il NMPUHATHS NPAKTHYECKUX PEIIEHHWU B MOBCEIHEBHOU
KHU3HU C 1IeJbl0 obOecreyeHus 0e30MacHOCTH CBOETO 3/J0POBbsI U 30POBBS
OKpY>KaIOIIMX JIFOJIeH, COOMI0ICHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKpY Kaloleu
OPUPOJHON cpene, MOHUMaHHE HEOOXOIMMOCTH HCHOJIb30BaHUS JOCTHKEHHM
COBPEMEHHOM OMOJIOTHU I PAIIMOHATLHOTO MIPUPOOTIOIH30BaAHNUS;

YMEHUE pellaTh 3JIE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTaBJISATh CXEMBbI
MEepEeHOCa BEIIECTB U SHEPTUU B SKOCHCTEMAaX (1IeNU MUTaHUs);

YMEHUE BBINOJIHATH JIA0OpATOPHbIE U MPAKTUYECKHE PpabdOThl, COOMIOAATH
mpaBuia npu padboTe ¢ y4eOHBIM B Ta00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJIepKaHMs, BKJIIOYAIOUIYI0 IICEBJOHAYyYHbIE 3HAHUA U3
Pa3IUYHBIX MCTOYHUKOB (CpeAcTBa MacCOBOW MH(pOpMaLUU, HAYYHO-TIONYJIsSpHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI00adbHbIE  HDKOJOTHYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
0000112 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OHoIoruu.



TEMATHYECKOE INTAHUPOBAHUE
10 KJTACC
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KoanuyecTBO 4acoB

Ne HanmenoBaHnue pa3ieinoB U TeM K - DJieKTpoHHbIE (HU(POBHIE)
n/m NMporpamMmbl Bcero OHTPOJIBHDIC PaKThHeckue oOpa3oBarte/ibHbIE pecypchl
padoTbl padoThI
1 Bbronorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBBIC CHCTEMBI M MIX OpPraHu3aIus 1 https://m.edso0.ru/5T7SVKFTX
3 XHUMUYECKUI COCTAB U CTPOCHHE KICTKH 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 JKusHeneareabHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHosieHRe 1 HHMBHAYATLHOC 5 1 https://m.eds00.ru/GF6W1A7C9
pa3BHTHE OPTAaHU3MOB
6 HacxeCTBEHHOCTE H H3MCHTHBOCTE 8 1.5 https://m.eds00.ru/ONPNXJ7X6
OpPraHU3MOB
7 CeeKILitt OPrai3MOB. OCHOBEI 3 https://m.eds00.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMHMECTBO YACOB I1O 34 0 4

[TPOPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJTIACC
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HaumeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acoB

JuiekTpoHHbIe (HuGpoBbIe)

Ne ni/m Konrpoasbnbie | IlpakTnueckue
NPOrpaMmbI Bcero paGoTE! paGoTEL o0pa3oBaTeIbHbIE PECYPChI
1 DBOJTIOIMOHHAS] OUOJIOTHSI 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHHKHOBCHHE i pasBHTHE HKI3HH 9 0.5 https://m.eds00.ru/OFLS81YB5
Ha 3emiie
3 OpraHu3Mbl H OKpy’Karolias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coobmectsa u sxonorHTIecKre 9 https://m.edsoo.ru/WXWAVS56F
CHCTEMEI
5 PesepBHOE Bpemsi 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I1IO 34 0 25

[NPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN
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10 KJIACC
KosnyecTBo 4yacoB JJ1eKTPOHHbIE Jomamnee
Ne Tema ypoxa Konrpoan | Ilpakruue | [dara nu(ppoBbIe 3alaHue
n/n Bcero | HbIe CKHe H3YYeHUs o0pa3oBaTe/ibHbIE
pabéoTbl padoThI pecypcsl
https://m.edsoo.ru/O
1 buonorus B cucreme Hayk 1 02.09.2026 2T4D1UI5 §1
MeTo 161 TO3HAHUS KUBOU
npupojibl. [IpakTudeckas
pabora Ne 1 «Mcmonb3oBaHue https://m.edsoo.ru/G
2 pa3IMYHBIX METOJOB IIpU ! 05 09.09.2026 AB23860W 32,3
W3YYCHUU OMOIOTHUYECKUX
00BEKTOBY
Bronornyeckne CUCTEMEI, https://m.edsoo.ru/A
3 MIPOLIECCH] U UX M3YYEHHE . 16.09.2026 7VOYD215 ¥4
XHMMHYECKUI COCTaB KIETKH. https://m.edsoo.ru/L1
4 Boja 1 MuHepaibHBIE COJIH 1 23.09.2026 7LJ590V §8
benku. CocTaB u cTpocHUE https://m.edsoo.ru/\VV
> Genkos 1 30.09.2026 | 33 uwsw 31
DepMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue https://m.edsoo.ru/V
6 KaTATUTHYECKONW aKTUBHOCTH 1 0.5 07.10.2026 BPPPBGCD 39,10
(dbepMeHTOB (Ha pUMepe
aMuJIa3bl WIKM KaTanaas3bl)»
https://m.edsoo.ru/OJ
7 VYraeBoasl. JInnuasl 1 14.10.2026 ZNEITI5 §12,13
8 Hyxnennosbie Kucinotel. AT 1 21.10.2026 | https://m.edsoo.ru/W | §6



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
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OELRA9B3
Hctopus u MeToap! u3y4eHus https://m.edsoo.ru/JX

9 kietkd. Kiietounas teopust 11.11.2026 QMJOGM3 ¥21
KieTka Kak 1e10CTHas KUBast https://m.edsoo.ru/X

10 cHOTeMA 18.11.2026 DCLRAF10 §14,18,19
CtpoeHue 2yKapuoTUIECKOM
kieTku. JlaboparopHast pabora
Ne 2 «M3yuenue crpoeHus
KJICTOK PaCTCHHUH, 5KHBOTHBIX, https://m.edsoo.ru/K i

1 rpuboB 1 OakTepuii noa 05 25.11.2026 Z01IW5LJY y21-22
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OIKMCAHUC
OOMEH BEIIECTB HIIN https://m.edsoo.ru/L0

12 MEeTab0IU3M 02.12.2026 B3I3XYZ 324

https://m.edsoo.ru/\VV

13 ®dortocuHTe3. XeMOCHHTE3 09.12.2026 882EDGSE §22

. https://m.edsoo0.ru/T?2

14 DHepreTuueckii o0OMeH 16.12.2026 LVIES3L §28-29

JKW3HEHHBIN 1TUKJT KJIETKH.
Jlenenue knetku. MuTos.
JlabopatopHas pabora Ne 3 .

15 «Hab0mronenne MuTos3a B 0.5 23.12.2026 g[ipng/\;angzoo'rUIc §26
KJIETKaX KOHYMKA KOpeIKa I
JyKa Ha TOTOBBIX
MHKPOIIpEnapaTax»»

Buocunres 6enka. Peakius https://m.edso0.ru/54
16 MAaTPUYHOI'O CHHTE3a 30.12.2026 OF4L7TW 327
17 Tpancnsiys — OHOCHHTE3 13.01.2027 https://m.edsoo.ru/T §20

Oenka

FDKDDWWM



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
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Hexknetounsie hopMbl KU3HU

https://m.edsoo.ru/9P

18 - 20.01.2027 GS5EAJB §31
DOopMBbI pa3MHOKECHUS https://m.edsoo.ru/2J
19 OpraHHU3MOB 27.01.2027 LXB4AOR 330
. https://m.edsoo.ru/5
20 Meiios 03.02.2027 NUXKOX86 §33-34
OOGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJICTOK.
Ormto10TBOpEHUE. )
21 JlaGopatopras paGora Ne 4 0.5 10.02.2027 ggﬁzgr)n(ggsoo.ru/ C |36
«M3y4enue ctpoeHwUs E—
MOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOIpernapaTax»
WunuButyanbHOE pa3BUTHE https://m.edsoo.ru/M
22 OpraHHU3MOB 17.02.2027 A4T8L5AD 338
I'enetnka — Hayka o
https://m.edsoo.ru/H
23 HACJIEACTBEHHOCTH U 24.02.2027 ESOD768U §37
U3MEHYHNBOCTH =S
3aKOHOMEPHOCTH
HACJICTOBAHUS MTPU3HAKOB. https://m.edsoo.ru/Y i
24 MounorubpunHoe 03.03.2027 YQSGOWI2 340-41
CKpEIIMBaHNE
JuruOpuiHoe CKpeluBaHue. )
25 3aKOH HE3ABHCHMOTO 10.03.2027 gtﬁﬁ mézo\'joo'r“/ Y | a4
HACJICIOBaHUs TPU3HAKOB
CueruieHHOE HacaeA0BaHuE
npu3HakoB. JlaboparopHas
26 pabora Ne 5 «3yueHue 0.5 17.03.2027 https://m.edsoo.ru/P2 §45

Pe3yJIbTaTOB MOHOTUOPUTHOTO
U TUTHOPHUIHOTO
CKPEIIUBAHUS Y APO30(HIIBI

SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2

34

Ha TOTOBBIX
MUKpOTMpenaparax»

I'eneruka mosa.

https://m.edsoo.ru/3

27 HacnengoBanue npu3Hakos, 24.03.2027 GYGVATYM §46
CIICTUICHHBIX C ITOJIOM E—
M3MeHUHBOCTb.

Henacnencreennas
M3MEHYHUBOCTh. JIabopaTopHas
pabora Ne 6. M3yuenue https://m.edsoo.ru/M

28 MOAU(PUKAITMOHHOMN 0.5 07.04.2027 3SMHUK2VV 347
U3MEHUYMBOCTH, IIOCTPOCHHE
BapHAIMOHHOTO PsIa U
BAPUALIMOHHOU KPUBOM»

Hacnencrsennas
M3MeH4YNBOCTh. JIabopaTopHas
https://m.edsoo.ru/\V

29 pabora Ju\fg 7. «Ananm3 0.5 14.04.2027 WT70DZ8R §49
MyTalui y 1po30duisl Ha -

TOTOBBIX MUKPOIIPEIapaTax»»
https://m.edsoo.ru/X

30 ['eHeTrka yemoBeka 21.04.2027 U9SES3GA §
PesepBHbIii ypok. O6001meHne .

31 o teMme «HacimenctseHHOCTh U 28.04.2027 r;%ssgrg; ds00.ru/E2 §64
W3MEHYMBOCTh OPTaHU3MOBY T
Ceneknus Kak HayKa u https://m.edsoo.ru/3l

32 nporece 05.05.2027 28P3L98 §65-66
Mertonbl U JOCTUKEHUS )

33 CEJICKIIUU PaCTeHUU U 12.05.2027 Egpséc\%idsoo'ru”s §67
YKHBOTHBIX

34 BuoTtexHoMOrus Kak o0Tpacib 19.05.2027 https://m.edsoo.ru/T §68

[IPOM3BOJICTBA

AKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

35

35 |

26.05.2027

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

35




36

11 KJIACC
KosmnuecTBo yacoB DJ1eKTPOHHbIE Jdomamnee
Ne Tema vhoka Kontpoas | Ipakruuec | Harta uupposbIe 3ajaHue
n/n yp Bcero HbIE KHe H3YYeHUs o0pa3oBaTejibH
padoThl padoTbl ble pecypcesl
o , https://m.edsoo.r
1 BOJHOUITE H METOABT €€ 1 02.09.2026 | U/6KWQIKBK | §52
W3Y4YCHUS U
Hcropus pa3BUTHSA https://m.edsoo.r i
2 MPEICTaBICHHH 00 YBOIIONNHU . 09.09.2026 u/0SWC47SSX 352-53
https://m.edsoo.r
3 MukposBostonus 1 16.09.2026 UTOEAUEAZP §54
[Momymsiust Kak 3JeMeHTapHas
CAMHMIIA BUIA M SBOJIIOLIMH.
https://m.edsoo.r
4 Jlaboparopnas padora Ne 1 1 0.5 23.09.2026 u/D3UCLTSOF §55
«CpaBHeHUE BUJIOB TIO
MOP(HOJIOTHYSCKOMY KPUTEPHIO»
JIBHOKyIIIME CUITBI .
https://m.edsoo.r
5 (anemeHTapHbIe (aKTOPHI) 1 30.09.2026 U/3EHECNOWI §56-57
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INPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMI OBPA30OBATEJBHOM ITPOTPAMMBI

10 KJTACC

Kon
NMPoOBEPsAEMOro
pe3yJbTara

IIpoBepsieMble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUS
OCHOBHOI1 00pa30BaTeIbHOM MPOrPaAMMBbI CPEJIHEr0
0011ero o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUM O MECTE€ U POJIM OUOJIOTUU B
CUCTEME HAyYHOIO 3HAaHUS €CTECTBEHHBIX HayK, B
GbOopMUPOBAHUM  COBPEMEHHOM  E€CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUS; O BKJAJE
POCCHUICKHUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosorun; (yHKIMOHATHLHOW IPAMOTHOCTH YeJIOBEKa s
pelleHUs] )KU3HEHHBIX 33/1a4

YMeHHe  pacKpbhIBaTh  COJEpKAHHUE  OUOJOTUYECKUX
TEPMUHOB ¥ TIOHSATHH: JKM3Hb, KIETKAa, OPTaHU3M;
MeTabonu3M (0OOMEH BEIIEeCTB U TMPEBpAICHUE dHEPTHUH),
roMeocTa3 (caMOperyisivs), YpPOBHEBas OpraHU3aIHS
KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHUE (PETPOIYKITUs),
HACJIEJCTBEHHOCTh, U3MEHYMBOCTh, POCT M PA3BUTHE

YMenue wuznaraTb OHOJIOTHYECKHE Teopuu (KJIeTOYHas,
XpOMOCOMHasi, MyTauuoHHas), 3akonbl (I'. Mennens, T.
Moprana, H.M. BaBuwnoBa) u ydenuss (0 IEHTpax
MHOTOO0pa3usi U MPOUCXOKICHUS KYJIBTYPHBIX PACTCHHIMA
H.W. BaBunoBa), onpeensiTh rpaHUIbl ©X TPUMEHUMOCTH
K JKHUBBIM CUCTEMAM

YMeHue BIaneTh METOAAaMH HAy4dHOTO IIO3HAHHUS B
Ouosiorun (HaOJMIOACHUE M ONMCAHUE KUBBIX CHCTEM,
MPOIIECCOB W SIBIICHWM; OpTaHW3allds W IPOBEICHHE
OMOJIOTHYECKOTO DKCIICPUMEHTA, BBIIBHKCHUE THUITOTE3HI,
BBISBICHHE  3aBUCHUMOCTH  MEXIY  HMCCIECTyCMBIMH
BEIMYMHAMHU, OOBSCHEHHE TIOYYEHHBIX pPE3yIbTaTOB,
HCIIOJIb30BAaHHBIX HAyYHBIX MOHATHHA, TEOPUH M 3aKOHOB;
yMEHHE JeNlaTh BBIBOJABI HAa OCHOBAaHWUHW TIOJYyYCHHBIX
pEe3yJIbTATOB)

YMeHue BBIJIETATh CYLIECTBEHHBbIE NPHU3HAKH BUPYCOB,
KJIETOK TPOKapUOT U DYKAPHUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIIECCOB
oOMEHA BEIICCTB M IPEBPAIICHUS DHEPTHM B KICTKE,
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dboTocuHTEe3a, IIACTUYESCKOTO U PHEPIETHUYECKOT0 OOMEHa,
XEMOCUHTE3a,  MHUTO3a, MeW03a,  OIUIOJAOTBOPECHUS,
Pa3MHOKEHUS, WHIWBHUAYAJTHLHOTO Pa3BUTHS OpPTraHU3Ma
(oHTOTCHE3)

YMeHue NpuMeHsTh NOJy4YeHHbIEe 3HAHUS 151 OObSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, ISl TPUHATUSA
MPAKTUYECKUX PEIICHUI B MOBCETHEBHOW MU3HU B LENAX
oOecrieyeHus: 0€30MacCHOCTH CBOETO 3J0POBbS U 3J0POBbS
OKPYXAIOIIMUX JIIOEH, COOMIOJEHUS HOPM TI'PaMOTHOIO
ITIOBEJICHUS B OKPYIKAIOIIEH IPUPOJHOM Cpeie; TOHUMaHUe
HE00X0IMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN
COBpPEMEHHOM  Ouomormd U OHMOTEXHOJNOTHH  AJsd
PaLMOHAIIBHOTO MMPUPOI0NOIB30BAHMS

YMeHue peliaTth 3JI€MEHTApHbIE TE€HETUYECKUE 3a/laud Ha
MOHO- W JUTHOPUIHOE CKpEeUIMBaHHUE, CIIEMJICHHOE
HacJlieIOBaHUE; COCTABJISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHUS JUIS MpeJCKa3aHus HacJIeI0BaHUS
MIPU3HAKOB Y OPTraHHU3MOB

YMeHHe BBHINONHATH J1a0OpaTOpHBIE W NPAKTUYECKHE
paboThl, coOM0IaTh MpaBwiia NpU padoTe C yYEOHBIM U
71a00paTOPHEIM 000PYI0BaHUEM

YMeHHe KpUTHYECKH OLIEHUBAaTh M HUHTEPIPETUPOBATH
uH(pOpMaLIO OHMOJIOTUYECKOTO COJIEpKaHUS,
BKJIIOYAIOUIYI0 IICEBJIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX
uctounnkoB (CMMU, HaydHO-IOMYJIApHBIE MAaTEpHAIb);
TUYECKUE ACMEKThl COBPEMEHHBIX HCCIEAOBAHUI B
OMOJIOrMH, MEULIMHE, OMOTEXHOJIOTUU

10

YMenue co3naBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE
cooO1ieHus, 00001Ias OHOJOTUYECKYI0 HH(POpMAIUIO U3
HECKOJIbKUX  HMCTOYHUKOB, TPaMOTHO  HCIOJIb30BaTh
IMTOHSTUMHBIN anmapat OMOJIOTHU

11 KJIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsieMble NpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHO MPOrPaAMMBbI CPeTHEr0
0011ero o0pa3oBaHus

1

ChopmMupoBaHHOCTh 3HAHUM O MECTE U POJIM OUOJIOTUU B
CUCTEME HAY4YHOIO 3HAaHHUS eCTECTBEHHBIX HayK, B
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GbOpMHUPOBAaHMM  COBPEMEHHOM  €CTCCTBCHHO-HAYUHOMU
KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUS; O BKJAJe
POCCHUICKHUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosorun; (yHKIMOHATBHON IPaMOTHOCTH YeJIOBEKa IS
pelIeHUsl )KU3HEHHBIX 3aJ1a4

YMeHHe  pacKphIBaTh  COJEpKAHHUE  OUOJOTHYECKUX
TEPMUHOB W TIOHATUW: BHWJA, TMOMYJISIUSA, TEHODOH],
ABOJIIOLMS, JBWXKYIIUE CWIbl ((akTopbl) HSBOJIIOLUU,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHUA000pa3oBaHMUE,
IKOJOTHYECKUE (DAKTOPBI, DKOCHUCTEMA, TPOIYIICHTHI,
KOHCYMEHTBI, PEIYIEHThI, IIENU MUTAHHS, SKOJIOTHYECKas
nupaMuia, OMoreoreHos3, ouochepa

YMeHue uznaraTtb OMOIOTHYECKUE TEOPUH (IBOTIOLMOHHAS
teopusi Y. [lapBuHa, CHHTETHYECKAss TEOPHUSI IBOJIOIUM),
3aKOHbl W 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO CXOJACTBA
K.M. bapa, uepenoBanus IJIaBHBIX HANPABICHUN U ITyTEU
somonnu A.H. CeseprioBa, yduenuss o Ouochepe B.M.
BepHaackoro), onpeaensaTh rpaHulibl UX NPUMEHUMOCTH K
YKUBBIM CUCTEMaM

YMeHue BIajgeTb METOJAMH HAyYHOTO TIO3HAHUS B
Ouosiornn (HAOIIOACHUE M OIMCAHHE JKHUBBIX CHCTEM,
MPOIIECCOB W SBJIEHWM; OpraHu3als M IPOBEJICHHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBUKEHHE THUIIOTE3bI;
BBISIBICHME  3aBUCHUMOCTH  MEXAY  HCCJIEAYEMBIMU
BEJIMUMHAMH, OOBSICHEHHE TIOJYYEHHBIX PE3yJIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHATHNA, TEOPUUA U 3aKOHOB;
YMEHHE JieJlaTh BBIBOJALI HAa OCHOBAHWUM IOJYyYCHHBIX
pe3yIbTATOB)

YMeHue BbIACTATh CYIIECTBEHHBbIE TNPU3HAKU CTPOCHMUS
OMOJOTHYECKUX  OOBEKTOB: BUJIOB, TOTTY JISITIAA,
IPOJYLIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTEOIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH TPOILIECCOB HACIIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHuUsl,
IPUCTIOCOOTIEHHOCTH OpPraHHU3MOB, NeNUCTBUS
DKOJIOTUYECKUX (PAKTOPOB Ha OPraHW3MBI, TIepeHOCca
BEIIECTB M  TOTOKAa DJHEPTHH B  HKOCHCTEMaX,
AHTPOMOTEHHBIX M3MEHEHHMH B HIKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXUMHUYECKUX
IIHKJIOB B Onocdepe

YMeHue NpuMeHATh MOJTyUYeHHbIC 3HaHUS JUISl OOBICHEHUS
OMOJIOTHYECKUX TMPOIESCCOB M SBJICHHH, JJISI IPHHITHS
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MPAKTUYECKUX PEIICHUHA B MOBCEIHEBHOM KU3HU B LIENSAX
oOecrieyeHns: 0€30MacCHOCTH CBOETO 370POBbS U 3J0POBbS
OKpYXalOIlUX JIIO/Ie, COONIOJEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPY KAIOIIEeH PUPOAHOM Ccpelie; MOHUMaHUE

HEOO0XO0JIUMOCTH HCTIOJIb30BAHUSA JTOCTHKEHU N
COBPEMEHHOU ouosoruu TS palMOHAIBHOTO
MIPUPOJIONIOIB30BAHMS

YMeHue pemarb 3eMeHTapHble OHOJIOTMYECKUE 3aJauH,
COCTaBIISITh CXEMbl TEPEHOCA BEIIECTB W JHEPIrUU B
sKOocHUCcTeMax (LIeNU MUTAHMUS)

YMeHue BBHINONHITH JTA0OPaTOpHBIE W MPAKTUYECKHE
paboThl, coOM0aTh MpaBwiia NpU paboTe ¢ yYEOHBIM H
71a00pPaTOPHEIM 000PYI0BaHUEM

YMeHHe KpPUTHYECKHA OIICHHBAaTh WU HUHTEPIPETUPOBATH
MH(pOpMaIIO OMOJIOTMYECKOTO COEpIKaHMUs,
BKJIIOUAIOLYI0 TICEBJOHAyYHbIE 3HAHUS W3 Ppa3IUYHbIX
uctounukoB (CMMU, HaydHO-IOMYJIpHBIE MAaTEpHaIb);
paccMaTpuBaTh TI00AJIBHBIE HKOIOTMYECKUE MPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MTO3UITHIO

10

YMeHue co3naBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIC
coobuieHus, 00o0uas OMONOrHYeCKy0 MHPOPMAIUIO U3
HECKOJIBKMX  HMCTOYHUKOB, TIPaMOTHO  HCIOJIb30BaTh
MTOHSATUMHBIN anmapat OMOJIOTHU
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IMMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepHeMblﬁ AJNIEMCHT COJACPKAHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBod mnpupoae. Ponb Ouomorum B
dbopMuUpOBaHUH COBPEMEHHOW Hay4HOW KapTWHbI mupa. Cucrema
OMOJIOTUYECKHUX HAYK

1.2

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOAECHHUE, 3KCIEPHMEHT,
OTHCaHueE, U3MEpEHHUE, KJIaccuukanus, MOJIeJIMPOBaHUE,
cTaTUCTUYecKas 00pabOTKa JaHHBIX)

JKuBBIE€ CHCTEMBI U UX OopraHu3anusa

2.1

Kusbie cucteMbl (OMOCUCTEMBI) KaK MPEIMET U3y4eHHUs] OMOJIOTHH.
CBolicTBa OMOCHCTEM M MX pPa3HO00pa3me

2.2

YpoBHM oOpraHuzanuu OHMOCHCTEM: MOJIEKYJSIPHO-TEHETUUECKUH,
KJIETOYHBIH, OpTaHW3MEHHBIN, MONYJISIMUOHHO-BUIOBOM,
PKOCHUCTEMHBIN, OMoc(epHbIi

XUMHYECKUI COCTaB U CTPOCHUE KIIETKH

3.1

XHUMHUYECKUU COCTaB KJICTKH. XHUMHUYECKUE AJIEMEHTBI:
MAaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bofa 1 MuHEpanbHbIe BEIIECTBA.
OyHKIMKA BOJABI 1 MUHEPAIBHBIX BElIECTB B KieTke. [lognepxxanue
OCMOTHYECKOTr0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEPBI
OEJKOB. He3amenumble ¥ 3aMEHMMbIE  aMHHOKHUCIIOTHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€IKOBOW MOJIEKYJIBI
(nepBuyHas, BTOpPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTYpa).
XuMmunyeckue cBoiicTa 6enkoB. buonornueckue GpyHkumum 6€IKOB.
depMeHThl — OHoJioruyeckue KatanuzaTtopbl. CTpoeHue ¢GepMeHTa:
aKTUBHBIM LEHTp, cyOcTpatHas crneuuduyHocts. KodepmeHTsI.
Buramunsl. Otnuuug  QepMeHTOB  OT  HEOPraHMYeCKuX
KaTaJIM3aTOPOB

3.3

VYrineBoapl: MOHOcaxapubl (TJIOK03a, pubo3a W JIe30KCHpH003a),
qucaxapunipl  (caxaposa, JakKTo3a) M ToJucaxapuibl  (Kpaxman,
TJIMKOTEH, 1eJUTI0I03a). bruonorndeckue GyHKIMU yTIEBOIOB.

Jlunuapl: TPUTITUIEPUIBI, CTEPOUIbI, pochomunusl. ['napodunbHo-
ruapodoOHbie  cBoicTBA. buonorndeckue (QyHKUMM JIUMHIOB.
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CpaBHeHI/Ie YIIJIICBOOOB, OEIKOB U JIMITM 0B KaK HCTOYHHNKOB SHCPIMHU

3.4

Hyxneunoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI
HyKIenHOBBIX kucnoT. Ctpoenne u pynkuun JJHK. Crtpoenue u
dbyukiuu PHK. AT®: ctpoenue u pyHKIIUM

3.5

[utosoruss — Hayka o kierke. Kiuerounas Tteopus. Metoapl
HW3Y4YECHUS KIETOK

3.6

Knerka kxak nenoctHas xuBas cuctema. OOLiue NpU3HAKHU KIETOK:
3aMKHYyTas Hapy>kHast MmemOpana, MmosekyJsbl JIHK kak renernyeckuii
amnmnapar, CHCTeMa CUHTe3a Oeka

3.7

Tunel  KJIETOK: DYKApUOTHYECKAss W IPOKAPUOTHYECKAS.
OcoOEHHOCTH CTpOEHUSI MPOKAPUOTHYECKOW KIeTku. KieTouHas
cTeHka Oaktepuil. CTpoeHUE SYKapHOTUUECKON KJeTKU. OCHOBHBIC
OTJINYMS PACTUTEIBHOM, JKUBOTHOW U TPUOHOM KIIETKU

3.8

[loBepXHOCTHBIE  CTPYKTyphl KIE€TOK — KJIETOYHAas CTCHKA,
TTUKOKAIKKC, X (yHKuu. [Ina3maTrnyeckas MemOpaHa, e€ CBOMCTBa
u ¢ynkuuu. [lurommasma u e€ opranouapl. OmHOMEMOpaHHBIC
opraHoujpl KiIeTKu: dHAomuazmatudeckas cetb (JIIC), ammapat
l'ompmxku, nu3ocoMbl. [loilyaBTOHOMHBIE — OpPTaHOWIBI  KJIETKH:
MUTOXOHJIPUH, MIACTH/IBI. [IporicxokaeHrne MUTOXOHIPUN U TUIACTU]L.
Bunel mnactua. HememOpaHHbIE OpraHOW[IbI KIETKH: PHOOCOMBI,
KJICTOYHBIM IIEHTP, PECHUYKU, >KIYyTUKA. DYHKIUU OpraHOU]IOB
KJIETKU. BKiroueHust

3.9

SAnpo — perynstopHblid UeHTp KieTku. CTpoeHue snpa: siaepHas
000J104Ka, KapUOoIlJia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KJIETKE

H(H?)HCI[C}ITCHLHOCTB KIICTKH

4.1

OOMeH BemiecTB, WM METa0O0JM3M. ACCUMUIIAIUS (IJTACTUYCCKUN
OOMEH) M IUCCUMHIIALNS (PHEPTETUIECKU OOMEH) — JIB€ CTOPOHBI
eauHoro mpouecca Merabonu3ma. Tumbl oOMeHa  BELIECTB:
aBToTpoHBIE U TeTepoTpodHbd. Ponp (epmeHTOB B 0OMEHe
BEILIECTB U MMPEBPAIICHUH YHEPTHH B KIETKE

4.2

®ortocunte3. CetoBas U TemHOBas ¢a3bl porocuHTe3a. Peakuunu
dboTocuHTE3A. O¢ddexTuBHOCTH dboTocuHTe3a. 3HayeHue
dboTocuHTE3a AN KU3HU Ha 3emie. BnusHue ycnoBuil cpeapl Ha
doTocuHTE3 W CMOCOOBI TOBBIIICHHUS €r0 MTPOAYKTHBHOCTH Y
KyJIbTYpHBIX PACTEHUII.

XEeMOCHUHTE3. XEeMOCHHTE3UPYIOIINE OakTepuu. 3HaYeHUE
XEMOCHHTe3a JJIs )KU3HU Ha 3emiie

4.3

OHepretuueckuidi oOMeH B KieTke. PacmieruieHue BemecTs,
BBIJICJICHUE W aKKyYMyJUPOBAaHUE SHEPIrMU B KIETKE. Tambl
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sHepreTudeckoro obmena. Inmukonm3. bpoxkeHne M €ro BHUIBI.
Kucnoponnoe OKHCJIEHHE, WIN KJIETOYHOE NBIXaHUE.
D (PEKTUBHOCTH PHEPreTHIECKOr0 OOMEHA

4.4

Peakunu maTtpuaHoro cuntesa. ['enetnueckas nadopmarusa u JJHK.
Peanuzanus renetuueckod MH@POpManuu B KIeTKe. |'eHeTudeckuii
KOJ M ero cpoucrtBa. Tpanckpunuus — Marpuunbii cuHTe3 PHK.
Tpancnauus — 6uocunre3 Oenka. KonupoBanue amMuHOKHUCIOT. Posb
pubocoM B OMOCHHTE3E OeliKa

4.5

Heknerounsle ¢opmbl xu3HU — BUpYChl. HcTopusi OTKpBITHS
BupycoB (.M. BaHoBckuii). (OcoOEHHOCTH CTpPOEHUA U
KU3HECSITEIIbHOCTH BHpYycoB. baktepuodaru. bonesnu pacteHwuii,
JKUBOTHBIX M  4YeJIOBE€Ka, BbI3bIBa€Mble  BHpycamu. Bupyc
ummyHoaeuruta denoBeka (BUY) - Bozoymurens CIIW/a.
[TpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BAHMI

Pa3zmHoxeHue u HMHINBHUAYAJIBbHOC Pa3BUTUC OPIraHU3MOB

5.1

KieTounblii 1UKII, WM SKU3HEHHBIM HUKI KiIeTku. MHTepdaza u
muto3. Ilporeccel, mporekaromue B uHTepdaze. Permnukanus —
peakuusi MarpuuHoro cuHte3a JIHK. Ctpoenne Xpomocowm.
XPpOMOCOMHBI HA0Op — KapuOTHUN. JIMIJTOWAHBIM U TaruIOWTHBIN
XPOMOCOMHBIE HaOOpbl. XpomaTujisl. LlUuTojmOTrHUECKHE OCHOBBI
Pa3MHOKEHUS U HHAUBULY AIbHOTO Pa3BUTUS OPTraHU3MOB.

Henenne knerkm — wMuto3. Cramuum wmuto3a. I[Ipoueccs,
MPOUCXOJAIINE HA PA3HBIX CTAJIUSAX MUTO3a. BHOJOTrHYECKUI CMBICIT
MHTO3a

5.2

®opMbl pa3sMHOXKEHHS OPTaHU3MOB: OECHOJIOE W MOJIOBOE. Bumpl
0ecroJiorTo pa3MHOXKEHUS: JIEJICHUE HaJBO€, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BETETATUBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KJIOHMPOBAHME OPraHU3MOB, €r0 3HA4YeHUe s
CeJIeKLIUU

5.3

[TonoBOE pa3MHOKEHHE, €70 OTIUYHUS OT OECIOJIOrO.

Meiio3. Craguu Mmeiiosza. IIpoiecchl, MpOUCXOASIIME HA CTAAUSIX
meio3za. lloBemenme xpomocom B Mmeio3ze. KpoccuHrosep.
buonorndeckuii CMbICI U 3HAYCHUE ME03a

5.4

["ameTorenes — nporecc 00pa30BaHUS MOJTOBBIX KIETOK y JKUBOTHBIX.
[TonoBbIe xene3bl: CEeMEHHUKU U SIMYHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (cnepmaTo30u[], SWIeKIeTKa) —
crnepmaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHS SMIEKIETOK U
criepmato3onaoB. OmmonotBopenue. [laprenorenes

9.5

NuauBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOS Pa3BHTHE
(pMOpHorenes). Atanbl SMOPHOHAIILHOTO PA3BHUTHUS YV ITO3BOHOYHBIX
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KUBOTHBIX: npoOieHue, racTpyJisinus, OpraHOreHE3.
[loctomMOproHanbHOE  pa3BUTHE. THUMBI  MOCTAIMOPUOHATBHOIO
pa3BUTHUSL: TMPAMOE, HEMpsiMOe (JTMYMHOYHOE). BiusiHne cpeabl Ha
pa3BUTHE  OpPraHuU3MOB;  (AaKTOpPhl,  CIOCOOHBIE  BBI3BHIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHUS:
CTPOEHHME CEMEHH, CTAJIMA PA3BUTHSI

H&CJ’IGI[CTBCHHOCTB U NBMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaun reHetuku. Mcropus pazButus reHeTUkd. Brman
POCCUIMCKUX U 3apyOEeKHBIX YUEHBIX B pa3BUTUE T€HETUKU. METO/IbI
T€HETUKU (THOPUIOIOTUYECKUH, [TUTOTEHETUYECKUM, MOJIEKYJISIPHO-
reHeTuueckui). OCHOBHBIE T€HETHYECKHUE TMOHATHS. ['eHeTuueckas
CHMBOJIMKA, UCMOJIb3YEMASI B CXEMaX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HACJEeJIOBaHMUS TMPU3HAKOB, YCTaHOBIICHHbIE [
Mennenem. MoHoruOpuaHOE CKpelIMBaHHE. 3aKOH €IMHO00pa3us
ruOpusIOB TepBOTO MokojeHus. [IpaBuino JoMUHHpOBaHWA. 3aKOH
paclIeIUIeHUs] TPU3HAKOB. [ wumore3a yucToThl ramer. llosHOE M
HEIOJIHOE JOMUHHPOBAHUE.

JurubpugHoe ckpemmBaHue. 3aKOH HE3aBHUCHMOTO HACJeIO0BaHUS
MPU3HAKOB. [Mutorenetuyeckue OCHOBBI JTUTUOPUIHOTO
CKpellMBaHus. AHanu3upyloliee ckpemmBaHue. HMcnonb3oBaHue
AHATM3HUPYIOUIETO CKPEIIMBAHUS JJIsl ONIPeIeJIeHUs TeHOTHUIIa 0cO0U

6.3

CuemieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo
CLEIUIEHHOMY HAacCJICIOBaHUIO T'€HOB. HapyleHue cuemnieHusi reHOB
B pe3yJibTaTe KPOCCHHIOBEpA. XpoMocomHast Teopust
HACJIEICTBEHHOCTH. | eHETUYECKUE KapThI.

['enetnka mona. XpoOMOCOMHOE OIpeAeNeHue mnoja. AyTOCOMBI U
MOJIOBBIE  XpPOMOCOMBI.  ['OMOramMeTHble UM  IeTepOraMeTHBIE
opranu3mbl. HaciienoBanne npu3HakoB, CHEILUICHHBIX C MOJIOM

6.4

N3meHunBOoCTh. BHIBI HW3MEHYMBOCTH: HEHACJIEACTBEHHAs W
HacleACcTBeHHas. Ponb cpelbl B HEHACIEACTBEHHON M3MEHYMBOCTH.
XapakTepucTuKa MO (UKALIMOHHON U3MEHYUBOCTH.
BapuanuonHbeii psa u BapuanuoHHAas KpuBas. Hopma peaknnm
npu3Haka. KoandyecTBEHHbIE U KaUECTBEHHBIE IPU3HAKU U UX HOpMaA
peakuuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHUYNBOCTHU

6.5

HacnencreBenHas, WIN FeHOTUITMYECKAasl, W3MEHYUBOCTD.
KomOuHaTiBHAsT W3MEHUMBOCTh. MeW03 M TOJIOBOM mporecc —
OCHOBa KOMOMHATUBHOM U3MEHUYUBOCTH. MyTtanuonHas

u3MeHYUBOCTh. Knaccudukanusa MyTauuid: T€HHbIE XPOMOCOMHBIE,
reHoMHble. YacToTa W IpHYMHBI MyTani. MyTtareHabsle (haKTOPBI.
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3aKOH TOMOJIOTHYECKUX PSAJI0B B HACJICJICTBEHHOM HM3MEHUYHMBOCTH
H.. Basuiiosa

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI
TeHETUKH YeJIOBEKA: reHeaJIOrun4eCKui, OJIM3HELIOBBIH,
[MUTOTCHETUYCCKUH, OMOXUMUYECKUN, MOJEKYJISPHO-TEHETHICCKUH.
CoBpeMeHHOE OIIPE/ICIICHUE TeHOTHIIA: IIOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4HncJe ¢ nomouisto TTI[P-
aHann3a. HaciencrBenHnlie 3a00JieBaHMSA YeI0BEKa: TSHHBIC OOJIC3HH,
00JIe3HU c HacJICICTBEHHOM MPEIPaACIIONOKEHHOCTHIO,
XpOMOCOMHBIE OoJie3HU. COMAaTUYECKUE U TeHEPATUBHBIC MYyTallMH.
[TpuHIIUIIEI 370POBOTO 00pa3a >KU3HH, TUATHOCTUKH, MTPOQPIIAKTHKA
M JIeYEHHsS TEeHETHYEeCKUX Oone3Hell. MeauKo-reHETUYECKOE
KOHCYJIbTUPOBAHHE.  3HAUYEHUE  MEJIULIHMHCKOW  TE€HETUKU B
MPEJOTBPAIICHUH M JICUCHUH T'eHETHUCCKUX 3a00JIeBaHMI YeIIOBEKA

6.6

7 Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJOTUH

Cenexuusi Kak Hayka M TIpolecC. 3apOoKICHHE CENEKUHH U
nomectukauus. Yuenue H.M. BaBwioBa 0 neHTpax NMpOUCXOKICHUSA
U MHOTO00pa3usi KyJIbTypHBIX pacTeHuid. [[eHTpbl MPOUCXOXKICHUS
JIOMaIlIHUX KUBOTHBIX. CopT, mopoja, mramMm

7.1

CoBpemMeHHbBIE METOIbl CeNeKUMnU. MaccOoBbIi M WHIWBHIYATbHBIN
OTOOpBI B CENIEKIIMM PAaCTEHH W KMBOTHBIX. OIEHKa 3KCTephepa.
Bir3KOpOACTBEHHOE CKpEIIMBAHUE — WHOpUIMHT. Ywuctas JUHUS.
CkpeuBanue 4MCThIX JIMHUU. ['erepo3uc, wium rubpuaHas cuia.
HepoactBenHoe  ckpeunmiBanue —  aytopuaunr. OtrnanéHHas
ruOpuamzaimst U e€ ycnexu. VCKycCTBEHHBIA MyTareHe3 H
MOJIYyYCHUE TIOJUIUIOMIOB. JOCTMXKEHUS CEJEKUUH PACTCHUH,
YKUBOTHBIX U MUKPOOPIaHU3MOB

7.2

buoTexHONIOrUsA Kak OTpaciab NPOU3BOACTBA. ['€HHAs WHIKEHEpUS.
Otanel co3ganust  pekomOuHantHOoM JIHK m  TpaHcreHHbIX
oprann3MoB. Kierounas wuHxkeHepusa. KieTouHele KyJIBTYpBI.
7.3 MukpokiIOHanpHOE  pa3MHOXeHHe  pacteHui.  KionupoBanue
BBICOKOIIPOy KTUBHBIX CEJIbCKOXO35MCTBEHHBIX OpraHU3MOB.
OKkoJsiornyeckrue M 3Thdeckue npoodsnembl. ['MO — reHeTHueckH
MO AU (PUIIMPOBAHHBIE OPTaHU3MBbI

11 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS




50

Kon

DBOJIOIMOHHAS OUOJIOTHS

1.1

DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuIeTENHCTBA ABOJTIOITUH. [TaneoHTOIOTHYECKUE:
MOCJICIOBATEILHOCTh TMOSIBIICHUSI BHUJIOB B TAJICOHTOJIOTHYECKON
JeTOIMCH, mepexoaHbie ¢opmbl. bruoreorpadudeckue: CXOJICTBO H
pasznuune ¢payH 1 Gop MaATCPUKOB U OCTPOBOB. IMOPHOIOTHICCKHE:
CXOJICTBA M pa3iIuuusi SMOPHUOHOB pA3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIC,  AHAJIOTUYHBIE,
pPYAMMEHTApPHBIC OPTaHbl, AaTaBU3MbI. MOJIEKYISPHO-ONMOXMMHYECKHE:
CXOJICTBO  MEXAaHM3MOB  HACJECJACTBEHHOCTH M  OCHOBHBIX
METa0OJIMYECKUX MYTEH Y BCEX OPTaHU3MOB

1.2

OpoumtonnonHas Teopust Y. JlapBuna. [IpeAnochliku BOSHUKHOBEH Usl
JapBuHU3Ma. JIBMKyIME CHJIBI 3BOJIOLMH BUAOB N0 JlapBUHY
(M30BITOYHOE  Pa3MHOXXEHHE TP  OTPAHUUYECHHOCTH PECYpPCOB,
Heomnpeneia€HHas HM3MEHYMBOCTh, 0OOpb0a 3a  CyIECTBOBaHME,
€CTECTBEHHBII 0TOOD)

1.3

Cuntetnyeckas Tteopuss oHBojoiuu (CTD) ©U  OCHOBHBIE €€
nojoxeHusi. MukposBosorus. [lomynsuus kak eauHUIlAa BUAA U
HBOJIIOLINHT

14

JBwxynme cuwibl ((pakTopbl) HBOJIOIMUM BHJIOB B  MPHUPOJE.
MyTauMoOHHBIA  TIpoliecC U KOMOWHATHUBHAsT  MU3MEHUYMBOCTD.
[TonynsamuoHHbIE BOJNHBI W Apeid TeHoB. M3omsmus u Murpanus.
EctectBenHbIlt 0TOOp — HampaBistonuii paktop sBomrONUH. DOpMBI
€CTECTBEHHOTO 0TOOpAa.

[Ipucrnoco0IeHHOCTh OPTaHU3MOB KaK  PE3yJbTaT  SBOJIOLHU.
[Ipumepsl mpucnocoOneHuit 'y opraHu3smMoB. ApomMopdo3bl U
UIM0a AN TAlUH.

Bun wu BunmooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (HOPMBI
BH1000pa30BaHuUs: reorpauieckoe, IKOJOTHIECKOE

1.5

MakposBosnrorus. @opMbl SBONIONNN: PUICTHIECKAs, TUBEPTCHTHAS,
KOHBEpIreHTHas, napauiesnbHas. HeoOpaTUMOCTh 3BOJIIONMHU

Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 3emiie

2.1

JloHayuHble MOpPEACTaBICHUS O 3apOXKACHUU KU3HU. HayuHbie
TUTOTE3hl BO3HUKHOBCHUS JKM3HM Ha 3emie: albuoreHes U
naHcuepmus.  XHUMHUYECKash  SBOJIONUA.  DKCIEPUMEHTAIbHOE
MOATBEPKIACHUE XUMHUYECKOW HBomtound. HavanpHple HSTansl
ounonornueckoi sponoruu. ['unoreza PHK-mupa. Ilepsoie kiietku u
ux sBosonnsi. DopMHUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB

2.2

PazButne >xu3HM Ha 3emie 1o 3paM H nepuojam. Kartapxei.




51

Apxeiickas u mnportepo3oiickas dpbl. llaneo3oiickas spa u eé
MepUOJIbl: KEMOPUNUCKUN, OPJOBUKCKUM, CHIIYPUHUCKUH, TEBOHCKHM,
KaME€HHOYTOJIbHBIM, NEepMCKHUA. Me3030icKasd 3pa U €€ NEepPUOJbI:
TPUACOBBIN, FOPCKUIA, MEJIOBOM.

Kalino3olickasg spa W €€ MNepHoJbl: MAJICOTCHOBBIN, HEOTCHOBBIM,
AHTPOIIOTEHOBBIM. XapaKTEpUCTUKA KIMMATa W TIE0JOTHYECKHUX
npoueccoB. OCHOBHBIE 3Tamnbl 3BOJIOIUAMA  PACTUTEIIBHOTO U
KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU H KHUBOTHBIX.
[TosiBIeHME, paClBET M BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYeCcKOro Mupa Kak OTPaXEHUE HSBOJIIOLIMM.
OCHOBHBIEC CHCTEMAaTHYECKHE IPYMIILI OPTaHU3MOB

2.4

OBoJIOLMs  YeJIOBEKa. AHTpPONOJIOTMSI Kak Hayka. Pa3Burtue
NPEACTaBICHUN O MPOMCXOXKAECHUU YeToBeKa. MeToabl H3ydeHus
anTporioreHe3a. CXOJCTBa M pa3ivuus 4YeJIOBEKa U >KUBOTHBIX.
CucremaTH4eCcKoe MOJI0KEHUE YeTOBeKa.

JBwxynme cunbl (dakTopel) aHTpororeHesa. HacnencTBenHas
W3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIecTBeHHbINH o00pa3
YKU3HU, U3TOTOBJICHUE OPYIMH TPYAa, MBIIIUICHHUE, PEUYb

2.5

OCHOBHBIE CTaIMHM M BETBHU SBOJIOIHUU YEJIOBEKA: aBCTPAJIOHUTEKH,
Yenosek YMEJIBIN, Yenosek MIPSAMOXO TSN, Yenosek
HeaHJepTalbCcKkuil, YenoBexk pasymHbld. Haxoakm wHcCkomaeMbix
OCTaHKOB, BpeMsI CyIIECTBOBaHMS, 00JIACTh PaCIpOCTpaHEHUs, 00BEM
T'OJIOBHOT'O MO3ra, 00pa3 JKM3HH, OPYIUs

2.6

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIME PaChl: E€BPOIMEOUIHASL
(eBpazwuiickas), HETpOo-aBCTpaJIOUIHAS (?xBaTOpUATbHAS),
MOHTOJIOUTHAS (a3uaTcko-aMepUKaHCKast). UYepTel
MPUCTIOCOOJIEHHOCTHU MPEACTABUTENEH YEJI0OBEUECKUX Pac K YCIOBUSM
cymiectBoBanusl. EnMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Msl 1 OKpYy’KaroIas cpea

3.1

OKonorus Kak Hayka. 3aJjauyd M pas3feibl SKOJOTuU. MeTomsbl
AKOJIOTUYECKUX MCCJEOBAHUNA. IKOJOTHYECKOE MHUPOBO33PEHHUE.
Cpenpl oOuTaHMS OPTraHU3MOB: BOJIHAs, Ha3e€MHO-BO3/yIIIHAS,
MMOYBCHHAS, BHYTPHOPTaHU3MEHHAsI

3.2

Okonormueckue  ¢akTopel.  Krnaccudukamuss — IKOJIOTHYECKUX
dbakTopoB: abuoTMUeckue, OWOTHYECKHE ¥  aHTPOIIOTCHHBIC.
JlelicTBHE SKOJOTHUSCKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AOuotnueckue  ¢GaxkTophl:  CBET, TemIepaTypa,  BIKHOCTb.
dotonepuoau3m. [lpucnocobiaeHruss OpraHu3MOB K JCHCTBHIO
abnoTuieckux (pakTopoB. bUoIOTHUECKHE PUTMBI

3.4

buotnueckue dakrtopel. Buapl OHOTHYECKMX B3aMMOJICUCTBUM:
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KOHKYpPEHIHA, XUIHUYECTBO, napazuTU3M, MYyTYyaJIU3M,
KOMMEHCaJIM3M (HaxXJICOHMYECTBO, KBApPTHUPAHTCTBO), AMEHCAJIHU3M,
HelTpanu3M. 3HaueHHWE OWOTHUYECKUX  B3aUMOJCUCTBHM IS
CYIIIECTBOBAHMS OPTAaHU3MOB B IMMPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XaPAKTEPUCTUKHU NOMYJIsIIU. OCHOBHBIE MMOKa3aTeIn
MOIYJISIUU: YUCIEHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTS,
NpUpOCT, MUrpauus. JIMHaMMKa YUCICHHOCTHM MOMNYJISIUUM U €€
perynsinus

COO6IHCCTB3 N OKOJOTMYCCKHEC CHCTCMbI

4.1

Coo0miecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a:
BUJIOBasi, TPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bumipl-
noMuHaHTEI. CBSA3H B OMOIIEHO3€E

4.2

DKoJlornyeckue cuctembl (3KocucTeMsl). [loHsiTHEe 00 3KOCHCTEME U
ouoreonieHo3e.  DYHKIMOHATBHBIE  KOMIIOHEHTHI  IKOCHUCTEMBI:
MPOAYLIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIIECTB U
MOTOK JHEPrHM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YpOBHU
skocucTeMbl. [lumieBbie menu u ceTd. OCHOBHBIE TIOKa3aTElu
HKOCHUCTEMBI: OnoMacca, TPOIYKIUA. IKOJIOTUYECKUE THUPAMUJIbL:
NPOAYKIIMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOWYUBOCTD, camoperyJisitus, pazputue. Cykueccust

4.3

[Tpupoaubie 3KOCHCTEMBI. DKOCHUCTEMBI 03¢p M PEK. DKocHucTeMa
XBOMHOTO WU IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe © XO3SKWCTBEHHOE 3HAYEHUE arpo3KOCUCTEM H
ypOO3IKOCUCTEM.

buopaznoobpazue kak  (akTOp  YCTOMYUBOCTH  DKOCHCTEM.
CoxpaHeHue OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnanckoro o Owocdepe. I['panuiei, coctaB u
CTpykTypa Ouocdepsl. JXuBoe BemectBO u ero (QyHKIIHH.
Ocobennoctu  Ouocepbl  Kak  TIOOWIBHOM  DKOCHUCTEMBI.
JluHamudeckoe paBHOBecMe | oOpaTHas CBs3b B Oumocdepe.
KpyroBopoTbl BemecTB W OHOTCOXMMHUYCCKHE IMKIBI 3JIEMEHTOB
(yriepopa, azota). 30HAILHOCTH OMOC(hepbl. OCHOBHEBIC OMOMBI CYIIH

4.5

YenopeyecTtBo B Omochepe 3emi. AHTPONOTEHHBIC H3MCHECHHUS B
ounocdepe. [modamTbHBIE YKOJIOTHYECKUE TIPOOIICMEI.

OcHOBa palMOHAILHOTO YIIPABJICHUS MPUPOIHBIMU PECypCcaMy U HX
UCIoJib30BaHue. JIOCTHKEHUsI OMOJIOTHH M OXpaHa MPUPOIbI
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u nip.;
[Ton penakuueit [laceunuka B.B. Axunonepnoe o6mectBo «3narenscTBo
«IIpocsemieHne

* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akmmonepnoe o6miectBo «M3maTenbcTBO
«ITpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JJISI YUUTEJA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axunonepnoe o6mectBo «3narenscTBo
«IIpocBemieHue»

* buonorus, 11 xknacce/ Ilaceunuk B.B., Kamencknuii A.A., Py6nios A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akiimoneproe o01miectBo «M3aarenscTBo
«ITpocBemenue»

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
1. Interneturok.ru2. Videouroki.net3. Resh.edu.ru 4. Infourok.ru 5.
Rosuchebnik.ru, 6. bubnuoreka [JOK



