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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUU TEOPETUUYECKYID OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxkeHus DIOC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COAEp)KaHUSA, pE3yJbTaToB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIUINAX, XapPaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
oO1ero odbpazoBanus B Poccuiickoit denepariuu, a TakKe MOJIOKEHUs O crienindrke
Owonoruu, €€ 3HAYEHUW B T[IO3HAHWHM KUBOM TPUPOJABI U OOECICUCHHH
CYILLIECTBOBAHUS YesioBeueckoro oodimiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TIO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o OGuosioruu 1aéT MpencTaBiIeHUE O MesIX, 00 00IIel cTpaTeruu
00y4eHHMsI, BOCTUTAHUS U Pa3BUTHUS 00YJaIOUIUXCS CPECTBAMU YUEOHOI0 MpeMeTa
«buomnorusi», onmpenensieT 00s3aTeIbHOE TPEAMETHOE COACPKAHUE, €T0 CTPYKTYPY,
pacripeneneHle Mo pasjieiaM U TeMaM, PEKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh
M3y4YeHUs] yIeOHOro Matepraia ¢ ya€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKM 00pa30BaTEIbHOTO MPOLecca, BO3PACTHBIX OCOOEHHOCTEHN
00yJaromuxcs.

B niporpamme 1o 61M0JIOruu Tak e YYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTaraM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TT03HaBATEILHON
NeSATeIbHOCTH/y4eOHbIX JEHCTBUIM OOYYalOIIUXCS MO OCBOCHUIO COAEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HW3y4YE€HWW OWOJIOTWH, Ojaromaps 4YeMmMy B HeEH
IPOCMATPUBAETCS  HANpPABIIEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOI0  MHUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMI JIMYHOCTH, HKOJOTUUECKOTO MBIILICHUS], MPEICTAaBICHUN O 3JI0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOIICHHMEM K OKpYXKAIOIIeH HpUpOAHON cpeje.
[TosToMy Hapsany ¢ u3ydeHHEM OOLIEOMOIIOrMYECKUX TEOpU, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MPOTrpaMMe MO OMOJIOTHH YACICHO BHUMAHHE HMCMIOJIb30BAHUIO
MTOJIYICHHBIX 3HAHWM B TTOBCEAHEBHOW KU3HM IS PEIICHUS TPUKJIATHBIX 3a7a4, B
TOM 4YHuCle: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKAa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSI, 000CHOBAHUSI SKOJIOTMYECKHU 11€7IeCO00pa3HOro
MOBEJACHUSI B OKPYXKAIOIIECH MPUPOJHOU CpEJie, aHaIM3a BIUSHUS XO3SUCTBEHHOU
NeSATeIbHOCTH YeJIOBEKAa Ha COCTOSHUE MPUPOJAHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
YcuneHne BHHMMaHUS K TMPUKIAJHOM HAMpaBJIEHHOCTH Y4eOHOro TIIpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUSI



OJTHOW M3 aKTyaJIbHBIX 3a7[au MIKOJLHOTO OMOJIOTHYECKOT0 00pa3oBaHUs, KOTOpas
npeanoiaraer (pOpMUPOBaHUE Yy OOYUYAIOIIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
U3MEHEHUAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUMN O
HAy4YHOM KapTHHE MHpa, pacluupsieT U o000IIaeT 3HAHMUS O JKUBOW Mpupoze, €€
OTJINYWTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W DBOJIIOLMUHU, CO3MAET
yCIOBHSL  JJsi: TIO3HAHHUA  3aKOHOB  JKMBOM  HPUPOABL,  (POpMHpOBaHMS
(YHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW IIPUPOJIE
U YEJIOBEKY.

Bosnblioe 3HaueHne OMOIOTHS UMEET TaKXKe JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHUs,  COLUANM3ALUU
obyuarouuxcs. M3ydenue ouonorun obecneuyrnBaeT yCIOBUs A1 (GOPMUPOBAHUS
WHTEIUJICKTYadbHBIX, KOMMYHUKALIMOHHBIX ¥  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpaliii OMOJOTMYECKUX 3HAHUU C
IPEJCTABJICHUSMH U3 APYTUX yYEOHBIX IPEIMETOB, B YACTHOCTU, PU3UKU, XUMHUU U
reorpaduu. Ha3aHHbIE TONOXKEHHS O TMpeAHA3HAYEHUM Y4eOHOro mnpeaMmera
«buonorus» cocraBUIM OCHOBY Ul ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
OMOJIOTUH.

Ot6op conepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3MLHNA KyJIbTYpOCOOOPA3HOrO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydJaromuecs AOKHbI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICTSAIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIOBEKAa B OKPYKAIOIIEH MPUPOJAHON cpenie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U NPAKTHUECKOM AesTenpHocTH. Oco0oe MECTO B 3TOW CHCTEME 3HAHWUM
3aHHUMAIOT 3JIEMEHTBI COICP)KAHUS, KOTOPBIE CIIY>)KaT OCHOBOW /1J1s1 POPMHUPOBaHMUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
LEHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOLIMX  T'yMaHHU3alUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHE coOAepkKaHMs Y4EeOHOro Marepuaja B Iporpamme IIo
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENBHBIX OCOOEHHOCTSX KUBOM IPHUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOIINE cofepxKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormueckas cuctema», «OpraHusM Kak
ouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYECKOro MHUPay,
«IBOIIOLMS KUBON NPUPOB, « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBNIQJICHNE  OOYJarOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAILHOM
OpraHM3allid JKUBBIX CHUCTEM pa3HOr0 paHra U NPUOOPETEHHE YMEHHM
WCIIONb30BaTh ATH 3HAHUS IS TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOM MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TTPOOJIEM.

Joctmxenne 1enu u3ydeHus yuebHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeYMBaETCs pEIICHUEM CIIEAYIONINX 3aau:

OCBOCHHE OOYYarOIIMMMCS CHUCTEMBbl 3HAHHM O OMOJIOIMYECKHX TEOpHsIX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIMOTE3aX, MPaBUIaX, CIyXKaINX OCHOBOU
Uit OpMUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
METO/IaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX KUBBIX
CUCTEM Pa3HOTI'0 YPOBHSI OPraHM3aIMH, BBIIAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOUIMXCS TO3HABATENbHBIX, WHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoOIlecce aHaiu3a JaHHBIX O MYTSIX pPa3BUTHUSI B
OMOJIOTUM HAYYHBIX B3IJIANIOB, UJEH M MOIXOAOB K HM3YYEHUIO >KUBBIX CHUCTEM
pa3HOro YpOBHSI OpraHU3aliy;

CTAaHOBJICHHE Yy OOy4Yamomuxcs OOleld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH W OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOH MPUPO/Ib HA OCHOBAHWY 3HAHWM U OTIBITA, MIOTYICHHBIX ITPU U3y4ECHUN
Onosoruu;

dbopmupoBaHue y oOydYaromMXcsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMONOrMYeCKUX 3HAHWM B MPAKTHUYECKOH [EATETbHOCTH 4YeNOBEKa, DPa3BUTHH
COBPEMEHHBIX MEIUITTHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHIA;

BOCTIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM YKHBOU
MIPUPOABI, HEOOXOMUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS dTUYECKIX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHME IIEHHOCTH OWOJIOrMYECKUX 3HAHUW [JIs1 TOBBIIIECHUS YpPOBHS
AKOJIOTUYECKON KYIAbTYPBI, AJIs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEIHEBHOM KU3HU IS
OLIEHKH TIOCJIEJICTBUI CBOCH EATEIbHOCTH MO OTHOIICHHUIO K OKPYKalolIei cpene,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIOJIEHHE Mep MNPOPUIAKTUKH
3a00JeBaHU.

B cucreme cpennero obmiero o6pazoBanusi «buosorusi», uzydaemas Ha
0a30BOM YypOBHE, SIBISIETCS 00s3aTENbHBIM Y4E€OHBIM IPEIMETOM, BXOJSIIMM B
COCTaB MpPeAMETHOMN 00nacTu «EcTeCTBEHHO-HAYYHBIE PEIMETHI.

Jnst uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeHEro 00111ero oopa3oBaHus
orBoautcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Heaento), B 11 kinacce — 34 yaca
(1 gac B HezeMO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (uiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponp 6uonorum B hopMUpOBaHUM COBPEMEHHOM HAy4YHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUSA JKUBOU MPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAaHUE, CTAaTUCTUYECKas o00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

[Toprpersr: Y. apeun, I'. Mennens, H. K. Konbnos, [xx. Yorcon u ®@. Kpuk.

Tabmuibl u cxembl: «MeTobl MO3HAHUS KUBOWU MPUPOIBDY.

JlabopaTopHblie U NPpaKTUYeCKHE PA0OThI:

[IpakTtnueckas padbora Ne 1. «lcmonp3oBaHHMe pazIUYHBIX METOJIOB IPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPTraHU3ALHA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peIMET u3ydyeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJALUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTeOIIeHOTHYECKuI ), OMOChepHBIN.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU JKU3HWY, «YPOBHU OpraHU3AINH
YKUBOW MPUPOIBD».

O6opynoBanue: Mmozenb Mmosiekybl JTHK.

Tema 3. XuMH4YeCKHH COCTAaB U CTPOCHHUE KJIETKH.

XWUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKPOAJIEMEHTHI. BoJia 1 MUHEpalIbHBIE BELIECTBA.

@OyHKIUM BOABl W MHUHEpPAIbHBIX BeElIeCTB B KkieTke. llomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue O0eaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmblie 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAs, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorundeckue
(GyHKIMN OENKOB.



depmeHTHI — Ononornueckune Karanuzaropsl. CTpoeHue GepMeHTa: aKTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbel. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOKO03a, pr003a U Je30KCHUPpr003a), Tucaxapu bl
(caxapos3a, JaKTo3a) UM MoaMcaxapuibl (Kpaxmal, TJUKOTEH, IeJUII0JI03a).
buonornueckue GyHKIUH YTrIIEBOJOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPorunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckue ¢yakuun aunuaoB. CpaBHeHUE
YIJI€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpHI
HykJenHoBbIX kucior. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u gpynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTonorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUEHHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. OOIIHe MpU3HaKU KIETOK: 3aMKHYTast
HapykHasi MemOpana, Mosekynsl JIHK kak reHernueckuii ammapar, cuctema
cCUHTE3a OeliKa.

Tunsl KJIETOK: H>yKapUOTHYeCcKas M Hpokapuoruueckas. (OcoOeHHOCTH
CTPOEHHUS NpOKapuoThdecko kieTku. Knerounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTHUYECKOW KJIETKUM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢byukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranounsl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUW W miuacTua. Buael mmactua. HememOpanHbie
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

Anpo — perymaTopHblidi HeHTp KieTku. CTpoeHue snpa: sjaepHas 000JIOuKa,
KapuoIuia3Ma, XpOMaThH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcropt BelIECTB B KIETKE.

JemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankins, K. M. bap.

Junarpammel: «PacripeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr 1 cxembl: «llepuoguueckass TaOauna XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BoJbl», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTpoeHne mMosnekybl



AT®», «CtpoeHHe 3yKapUOTUYECKOH KIETKW», «CTpOECHHE KMBOTHOM KIIETKHY,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEeHUM, HSKCIEPUMEHTOB, MUKPOMpPENapaThl PACTUTEIHHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PAdOThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTaqMTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpe aMuUIa3bl WK KaTalla3bl)y.

JlabopatopHast pabdora Ne 2. «M3ydeHue CTpPOCHHS KJIETOK PACTEHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpernaparax U Ux
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeEH BelIecTB, WM MeTa0oIu3M. ACCUMUIAINS (TIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUueCKuidi OOMEH) — JBE CTOPOHBI €AMHOTO Mpolecca
MeTabonuzMa. Posib 3aKOHOB COXpaHEHHsS BEIIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BeniecTB: aBTOTPO(dHBIN U rerepoTpodHbiid. Poib pepMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass u TemHoOBas (¢a3bl  (orocuHTe3a. Peakuuun
dbotocurTe3a. IPhekTUBHOCTL PoTOCHHTE3a. 3HAUCHHUE (HOTOCHHTE3a I KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenibl Ha (DOTOCHMHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCHUHTE3upyIoue 0akTepuu. 3HaUeHHEe XEMOCHHTE3a s
KU3HU Ha 3eMJI€.

OHepreTuueckuii oOMeH B KjeTke. PaciieruieHue BemiecTB, BbIACICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTallbl JHEPreTHuecKoro oomMeHa. I mukonus.
bpoxenue u ero Buabl. KucinopogHoe OKHCIEHUE, WM KJIETOYHOE JIbIXAHHE.
OxucnurensHoe pochopunupoanue. IPPEeKTUBHOCTh IHEPTETUIECKOTO0 OOMEHA.

Peakiiun MarpuuHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peammzanus renernyeckoil mHpopManuu B KieTke. ['eHEeTHMUeCKHUH KO M €ro
cBoiictBa. Tpanckpunuus — Mmarpuunbiii cunte3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/1. WM.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — BozOymaurens CIIM/]a.



OOparHass ~ TpaHCKpHWIIIMSA, peBepraza W  uHTerpaza.  lIpodwunaktuka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsuos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl muTanusy, «Meradbomu3amy», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN]Ia,
0akTepuodaray, «Permmukanus JJHK».

Oo6opynoBanue: moaenu-anrumkanuu «Y aoeane JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHplii muki, Wi SKU3HEHHBIM IWKNT KieTku. WHTepdaza m MHUTO3.
[Ipoueccol, mpotekaromue B uHTepdaze. Pemnmkaruss — peakuuss MaTpUUHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUION THBIN u TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpomaTuasl.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alomnTo3.

®opMbI pa3MHOKEHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buawl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3HAUCHUE JIJIsI CEJICKIIUH.

[TomoBOE pa3sMHOKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiosa. Ilponeccel, mpoucxonasiue Ha CTaaAusX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICI U
3Ha4YEHUE MEHUO03a.

['ameTtoreHe3 — mporecc 0Opa3oBaHUsSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMeT (CrepMaTo30u[, SWIEKIETKa) — CHEPMATOreHe3 M OBOICHES3.
OcoOEHHOCTH CTpOCHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapreHorenes.

NuauBuayansHoe pa3ButHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(amOpuoreHe3). Dtanbl SMOPUOHAIIBHOTO Pa3BUTUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisinus, opraHoreHes. I[loctamOpuonanbHOE pa3BuTHE. THIIBI
MOCTOMOPHUOHAIILHOTO Pa3BUTHA: MpsAMOe, HempsMoe (MMUuHOYHOE). Brusnwue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuupr u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoB», «JIBoitHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue etk Oakrepuit», «CTpOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri mukim», «Penmukanus JHK», «Mwuto3y,
«Menosy, «IIpsmoe u HenpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MIIEKOIMUTAIOMNX U
4yen0BeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «CriepMaTo30uabl
MJICKONIUTAIOLIETO», «SIMIEKIeTKa MIEKONMUTarmero», «KaprnoknHes B KiIeTKax
KOpEIIKa JIyKa», MarHuTHas MOJEib-alIuIuKanusa «JleneHue KIETKUu», MOJEIb
JTHK, moznens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 MPaAKTH4YeCKUE PA0OThI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue cCTpoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPTraHNU3MOB.

[Ipenmer u 3aaun reHeTnku. Mictopust pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJICHUM T€HETHKU. BKJajg poCcCHMCKUX U 3apyOeKHBIX
yu4€HBIX B pPa3BUTHE TEHETUKU. MeTOmbl TEHETUKU (TUOPHIO0IOTHYECKUH,
[IUTOICHETUYECKUH, MOJCKYISIpHO-TeHeTUUEeCKU). (OCHOBHBIE TE€HETHUYECKHE
MOHATHUA. ['eHeTHYEeCKass CUMBOJIMKA, UCOJIB3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACJIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpenuBaHue. 3akoH eIuHooOpa3us THOpPUIOB MEPBOTO
nokosieHus. [IpaBuiio JTOMUHUPOBaHUS. 3aKOH PACIICIUICHUS TPU3HAKOB. [ Unoresa
YUCTOTHI raMeT. [IonHOe 1 HEMOIHOEe TOMUHUPOBAHHUE.

JlurnbpugHoe  CKpemuBaHHME. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upymouiee ckpemuBanue. Vcnonb30BaHue aHATM3UPYIOIIET0 CKPENMBaHUs
JUISL OTIpEICTICHUS T€HOTHUIIa OCOOM.

CuerieHHOE HacenoBanue nmpusHakoB. Pabora T. Moprana no crernjieHHOMY
HaCJICIOBAaHUIO TeHOB. HapyllieHue cuenieHus reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACJIEACTBEHHOCTHU. | €HETHUECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB I3MEHYMBOCTHU: HEHACIEACTBEHHAS M HACIICICTBCHHAS.
Pomp  cpenpl B HEHACIIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MoAU(DUKATMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psig 1 BapuallioOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBEeHHbIE M KAYECTBEHHbBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneacTtBeHHasi, WM TEHOTUIMYECKAas, H3MEHUMBOCTh. KoMOMHATHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
U3MEHUYUBOCTU. MyTalroHHas u3MeH4uBoCTh. Kitaccudukanus myranuii: reHHbIe,
XpOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpU4rHbI MyTaluid. MyTtareHHbie (akTophbl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacleACTBEHHON n3MeHnunBocty H. 1. BaBuiosa.

BuesinepHast HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKAa: TeHEAIOTnYeCKHi, OJIM3HEIOBbIN, IUTOT€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOE OIpeAcICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YeJIOBEKAa: TEeHHBbIE OOJIE3HH,
00JIe3HN € HACJIEACTBEHHOW MPEApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue | TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHITUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oosie3Hel. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUY TCHETHUECKUX 3a00JICBaHHI YETIOBEKA.

JdeMoHcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Ta0nuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 [IUTOr€HETHYECKas
OCHOBAay, «3aKOH pacIlIeNJICHUs U €ro IUTOr€HETUYECKAsi OCHOBaY, «3aKOH YUCTOTHI
rameT», «Iurubpunnoe ckpenmBanuey, «Llutonornueckre 0CHOBBI TUTHOPUTHOTO
CKpelMBaHusD», «Meno3», «B3anmMoaeinCcTBUE ajuIeNbHBIX T€HOBY, «['eHeTnueckue
KapThl PACTEHU, KUBOTHBIX U 4YEJIOBEKa», «l'€HeTHKa 1mona», «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CUEIUICHHOrO ¢ MoJioM», «KapHoTumbl 4enoBeka U KUBOTHBIXY,
«Bunpl m3menunBoctn», «MoaudukanonHas HU3MEHUHUBOCTHY, «HacnemoBanue
pesyc-daktopa», «I'eHeTrka rpymi KpoBuy», «MyTarmoHHasi ”3MEHUYUBOCTHY.

O6opynoBanue: MOJEIU-aNIIuKauu «MOHOTHOPUAHOE CKPEIIMBAHUE,
«Hemonnoe nomuHupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepekpéct
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduia» (Hopma, mytaniuu hopMbl
KpPBUIbEB U OKpaACKu Tena), repoapuil «I opox moceBHOMN».



JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlaGoparopnast pabora No 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO U
OUTUOPUIHOTO CKPEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3ydeHue MoauukaliuOHHON W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PSAJIa U BApUALIMOHHON KPUBOW.

JlabGoparopnas pa6ora Ne 7. «AHanu3 myTtauuil y apo30(uiibl Ha TOTOBBIX
MUKpOIpEernapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHue W aHadU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Ceneknusi Kak HayKa M IpoLEcC. 3apOKACHUE CEJEKIUU U JTOMECTUKAIU.
VYyuenue H. U. BaBuiioBa o 1ieHTpax NpOUCXOXKICHHUSI 1 MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl IpONCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITAMM.

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MaccoBbId U MHIUBUYATbHBIN OTOOPHI B
CEJIEKIIMM pPACTeHHd M KUBOTHBIX. ONEHKa 3KcTepbepa. BIn3koponcTBEeHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, wnu rudpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnasa rubpunusanus 1 e€ ycrexu. FICKyCCTBEHHBIN MyTareHes3 1 MoJlydyeHue
HOJIMILIION0B. JIOCTHKEHUS CENEKIIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib NMPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepust. Kietounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHIA.
KionupoBanue BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Oxonoruyeckue W dTudeckue  mpobrmembl. MO —  reHeruyecku
MOAU(DUIIIPOBAHHBIC OPTAHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOMCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHuin», «Ilopoasl JoOMaIHUX KMBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuity, «Otnanéanas rudpuauzanus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEeXHONOTHN», «KileTouHble KyJabTypbl |
KJIOHUpOBaHue», «KOHCTpyrpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS Y.

JlabopaTropHble U MPpaKTH4YeCKUe PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHIXKEHHUS CEJCKIIMU PacTeHUMl u
KHUBOTHBIX (Ha CEJIEKIIOHHYIO CTaHLIHIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBosoHOHHAsE OHOJIOTHSI.

[IpenrnoceIki BO3HUMKHOBEHHMSI 3BOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopust U €€ MecTo B Ouojoruu. BiusHue 3BOMIONMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BONMOLMMU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpPeXOoAHble (POpPMBI.
buoreorpaduueckue: cxonctso u paznmuune dhayd u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Pa3inuvsg SMOPHUOHOB pa3HBIX BHJIOB
NMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTMYHbBIC, aHAJIOTHMYHbIE,
pyIUMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTeH y Bcex
OpPraHU3MOB.

OpomonmonHass teopusa Y. [lapBuna. IIpennoceulKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIME CHJIBI SBOJIOLMHM BUAOB 1O JlapBUHY (M30BITOUHOE
pa3MHOXKEHUE MPU OTPAaHUUYEHHOCTU PECYpCOB, HEONpeaeNEHHAas N3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomounu (CTI) u €€ OCHOBHBIE MMOJIOXKEHHUS.

MuxkposBomtonus. [Tonynamnust kKak eTUHUIA BUIa U SBOJIOLIUH.

JBwxkyiue cuibl ((hakTopbl) SBOIIOIMK BUJIOB B MpUPOAE. MyTalluOHHBIH
npouecc U KOMOWHATHMBHAs WM3MEHYMBOCTH. llomynsiiimoHHbIE BOJHBI U Jpedd
reHoB. M30s11us 1 Murpanus.

EcrecTtBeHHbI 0TOOp — Hampapistomuil ¢akTop dBoONUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOJIEHHOCT OPraHu3MOB Kak pe3ylbTar »Bosonuu. [lpumepsl
IpUCTIOCOOJIEHUN Y OpraHu3MOoB. ApoMOp(O3bl U UIUO0ATANTALINH.

Bun wu Bumoo6pazoBanme. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHUsL: reorpapuieckoe, IK0JIOTHYECcKoe.

MakposBomtouusi. PopMbl  IBOMIOLMM:  (pUIIETUYECKAs, TUBEPreHTHasd,
KOHBEpPreHTHas, napauienpHas. HeoOpaTUMOoCTh 3BOJIIOLINH.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paguanus.

JemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuier 1 cxembl: «Pa3BuTHEe OpraHUYEcKOro Myupa Ha 3emiiey, «3apoIbIIIm
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  00opbOBI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTeHHII»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «llonmymsamnn»y,  «MyrannoHHas
U3MEHUYMBOCTHY», «ApomMopdosbl», «Hamoamanrtamun», «OOmas aereHepanus»,
«/IBmxymue cunsl 3Bomouun», «Kapra-cxema wapmipyra nyremectBus 4.
JapBuHa», «bopnba 3a cymiecTtBoBaHue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpauyeckoe BU1000pa30BaHuEe», « IKOJOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp TJIOJI0OB M CeMsH, KoyuieKius «lIpuMepsl 3alUTHBIX MPUCITIOCOOTICHUN Y
AKUBOTHBIX», MoJiesb «OCHOBHbIE HANPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra wMwupa, KoJuiekius «DopMbl COXpaHHOCTH
UCKOIAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOMY», BIaXKHbIE Ipenaparsl «Pa3BuTHEe HACEKOMOT0», «Pa3BUTHE JISATYILIKNY,
MuKkponpemnapat «Jpo3zodunay (Hopma, MyTariuu GOpMbI KPbLILEB U OKPACKH TEJIa).

JlaGopaTopHble M IpakTH4ecKne padoThI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue npucrnoco0JI€eHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE )KU3HHM HA 3eMuie.

JloHaydHble NpeACTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emJye: a0uoreHe3 W TaHCHepMus. XHUMHYECKas
ABOMIOIMSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MTOATBEPKICHUE XUMUUECKOHN 3BotoIMU. HauanbHbie 3Tanbl
ouonornueckoit sBostonuu. ['mnoreza PHK-mupa. ®opMupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKU. lIlepBble KIETKM M HMX 3BOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emie mo spam U nepuomaMm. Karapxein. Apxelickas u
nporepo3oiickas dpbl. Ilaneosoiickas 3pa u €€ NepUOIbl: KEMOPUICKHUIA,
OPJIOBUKCKHM, CUITYPUNCKUUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl: MAJICOrCHOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepUCTUKAa KJIMMaTa M TeOJIOTMYECKHX mpoueccoB. OCHOBHBIE JTalbI
ABOJIIOIIMU PACTUTEILHOTO M SKHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [losiBlIeHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHHe HBoMOUMUA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBorOLUs YeI0BeKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHE peaCcTaBIeHUH O
MIPOUCXOXKJIEHUN YesloBeKa. MeToapl u3ydeHHsl aHTpororenesa. CxoacrBa u
pa3anyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTponorenesa. HacnencrseHHas ©3MEHYUMBOCTb
U €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 MWU3HH, H3TOTOBJICHHUE OPYIUN
TpyZa, MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU 3BOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpamoxondmui, YenoBek HeaHAepTanbCKuii, YemoBek
pasyMHbIil. Haxogkyn uckomaeMmblX OCTAaTKOB, BPEMs CYILECTBOBaHMs, 00JacTb
pacripocTpaHeHusi, 00bEM I'OJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue packl. OcHOBHBIE  OONBIIME  pachl:  €BPOINEOHIHAS
(eBpasuiickas),  HErpo-aBCTpaJoOWJHAs  (PKBaTOpHalbHAs),  MOHIOJOUIHA
(a3uarcko-amepukanckas).  UepTsl  MPHUCIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pPAC K YCJIOBHMAM CYLIECTBOBaHUA. EJMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHuknoBenne CoOJIHEUHOHM cuCTEeMBI», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas kietkay, «KuBOTHasg  KJeTKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOEHUS YelIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOIMUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBeKa», «/IpeBHenmme moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckue pach.

O6opynoBanue:  Mmymspku — «lIpoucxoxnenue — demoBeka» — (OHOCTBI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajablld, KPOMaHbOHLA), CIENKA WIH
N300pak€HUsI KaMEHHBIX OpYyIuN MEPBOOBITHOIO 4YeJIOBEKa (KaMHH-YOMIIEPHI,
pyOuma, ckpeOma), TEOXpOHOJOrmYeckas Tabmuia, Kouiekiusa «Dopmbl
COXPAaHHOCTHU MCKOIIA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlaGopaTopHble M MpakTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3ydueHre MCKOMAaEMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUICKLIUSIX).

OKcKypeust «IBOJIOIUSL OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIM WJIH KpaeBEIUECKHUIT My3€l).

Tema 3. Opranu3msl U OKPYyKAKIIAs cpeaa.



DKoJiorus Kak Hayka. 3aJaqyd ¥ pasJenbl 3KOJOruu. MeTobl SKOJIOTHYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/YIIIHAS, IMOYBEHHAS,
BHYTPUOPraHU3MEHHas.

Oxonornyeckue ¢akropel. Kraccudukanus SKOJOTHYECKUX (PAKTOPOB:
abuoTu4eckue, OMOTHMYECKUE U aHTPOMOreHHble. J[eWCTBHE HSKOJOTHMUYECKUX
(haKkTOpOB HAa OPraHU3MBI.

AOGuoTtndeckue (HakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTOMEPHOINU3M.
[Ipucniocobnenust  OpraHM3MOB K  JICWCTBHIO  a0MOTUYECKHX  (PAKTOpOB.
buonornueckre puTmel.

buotnueckue dakTopbl. Busibl OMOTHUECKUX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapasutusm, koomeparusi, MyTyallu3M,
KOMMEHCaJIM3M (KBapTHPAHCTBO, HAXJEOHWYECTBO). AMEHCAIU3M, HEUTPATU3M.
3HaueHre OMOTUYECKUX B3aMMOJCHCTBUN HJisi CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Tomyisiuu. OCHOBHBIE MOKa3aTelu
NOMYJISILIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JluHamuka 4uCIIEHHOCTU MOMYJISIUU U €€ peryJIsius.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembl: kapta «lIpuponsbie 30HBI 3emin», «Cpenbl oOuTaHUS
opranu3smoBy, «®@otonepuoausm», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU MONYJIAUU UHPY30pun-TyPenbkny, «llumieBrpie nemnm».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHUI U3
pa3HbIX MECT OOUTAHHS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KoJIeycay.

[IpakTrnueckas padora Ne 2. «Ilogcu€r miIoTHOCTH MOMYISIIUI Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CUCTEMBbI.

Coo0rmiecTBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IpPOCTpaHCTBeHHAasi, Tpoduueckas (nuimeBas). Bunbl-nomunantel. CBsizu B
OHoIeHoO3E.

Okonornyeckue cucrembl (dkocuctembl). [loHsitue 00 »5KocucTeMe W
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: MPOJYIIECHTHI,
KOHCYMEHTBI, peAyLIeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (umieBbie) ypoBHU IKOCUCTEMBI. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeNld 3KOCHCTEMbl: OHOMacca, MPOAYKIHS. OKOJIOTMYECKHUE MHUPAMUJIbL:



MPOAYKLMHU, YHUCIEHHOCTH, Onomacchl. (CBOWCTBA 3KOCHUCTEM: YCTOMYUBOCTb,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCUCTEMAa XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorunueckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpa3zue kak (akTop ycTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3emIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
r00aNbHON 3KOocHUCTeMbl. JlMHaMHuYeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKUE ITUKIIBI 3JIEMEHTOB (YTiepoa,
a3oTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMiu. AHTPOIIOreHHBIE U3MEHEHHs B Orocdepe.
['nobGanbHbIE 2KOJIOTHYECKUE TPOOJIEMBI.

CocymiecTBoBaHUE NPUPObI U yenoBedecTBa. CoxpaHeHre OMopa3HOo00pas3us
KaK OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa pPalMOHAIBLHOIO YIPaBICHUS
IPUPOHBIMU PECYpCaMu M MX UCIOJIb30BaHMUE. J[oCcTikeHus: OMOIOTHMU U OXpaHa
TIPUPOJIBI.

JlemoHcTpanum:

IToprpersr: A. [Ix. Tencou, B. H. Cykaués, B. 1. Bepnancknii.

Tabmuier u cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHUYECKas MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOiHOro  seca», «buoueno3z Bomoémay, «ArpoueHosd», «lIpumMepHbie
AHTPONOTE€HHBIE BO3/IEUCTBUS Ha MPUPOY», « BaskHel1Ine NCTOUHUKY 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas ouocheps,
«®aktopel  gerpamauuu  mouB», «llapHukoBbIi  dPderT»,  «DaKTOpHI
pPaguoaKTUBHOTO 3arpsi3HeHUs Ouochepb», «OOmas crpykrypa Ouocheps»,
«Pacmpoctpanenue xkuzHu B Ouochepe», «O30HOBBIM 53KpaH Ouocdeps,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopot azora B IpUpoie».

O6opynoBanue: Mojenb-ankanus «TunudHbsle OHOLIEHO3bI», Tepbapuit
«PacturenbHble COOOIIECTBAY, KOJUIEKIMU «buoneHnos», «Bpeautenu BaxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapHU M KOJJICKIIUUA PACTEHUHN U )KUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpymnaM oJaHoro Buja, KpacHas kHura
Poccuiickoit  ®epnepaniuu, H300paKEHUS] OXPAHSIEMBIX BUJIOB pACTEHUN U
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110
bNOJIOTMKM HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHNIA

Cormacio ®I'OC COO, ycraHaBmuBarOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalolIUMHUCSA TporpaMM  CpelHero olmiero oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS mpeamera «buomorus»
BBIJICJICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMUMUCS POCCHICKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJlu4he MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
IIeJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAJUIMN pa3BUTHS OMOJIIOTHUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOY4YarolMXCs PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOrO0  00pa3oBaHMs, HAJIMYKME HSKOJOTMYECKOTO IMPAaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buosiorus» DOCTUTaroTCs B
€IUHCTBE Y4YeOHOM W BOCHUTATEIILHOW JEATELHOCTH B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUMCKUMU COUMOKYIbTYPHBIMH, UCTOPUYECKHUMHU U TyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3ULIMUM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHUSI K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY ITOKOJIEHHIO,
B3aMMHOTO YBaXEHUS, OCPE)KHOTO OTHONIEHUS K KYJIbTYpHOMY HACJCIAUIO H
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepaunu, npupone u
OKpYKarollen cpeae.

JImaHOCTHBIE pE3yJdbTaThl OCBOSHUSA Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTPa’kaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOIO
OTBITA W OMBITA JIEATEILHOCTU B MPOIIECCE peau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIILHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YJAIOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUUCKOI0 0OIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE 3aKOHA
Y MIPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH IIPU CO3AAHUH YI€OHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U TIO3HABATENbHBIX 3aJay, BbHIIIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSI JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, [103HABATENbHBIX U MCCIEAOBATEIbCKUX 3a/ay, YBAXKUTEIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOUN AESATEIBHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOM IPaskIaHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepes Poaunol, ropaoctu
3a CBOM KpaH, CBOWO PoOIvHyY, CBOU S3BIK M KYJbTYpy, IPOILJIOE U HACTOSILIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAMSTHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWONOTWHU, TOHUMAHUS 3HAUYCHHUS] OWOJOTMM B TIO3HAHUM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIy’KCHHIO W 3ammte (OTedecTBa,
OTBETCTBEHHOCTbH 3a €ro Cyas0y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSL

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOI0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOrO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUU C
TpaguuusiMU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAYy4HOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmuTaHusi, GOPMUPOBAHHUS KYJLTYPbl 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MMOHUMAaHUE U peasii3alius 3J0pOBOro U 0€30MacHOro 0opasza >Kku3HHU (310pOBOE
MUTaHUE, COOJTIOICHNE TUTUEHUYECKUX MTPaBUII U HOPM, COQJTAaHCHPOBAHHBIN PEKUM
3aHATHH W OTHAbIXa, peryispHas (Qu3uyeckas akTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O ¥ KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (PU3HUECKOMY U
MICUXHUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTHM TPaBWJI HHJUBUAYAILHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJCHUS B CUTYAIIUSIX, YIPOKAIOIINX 3A0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TIOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

TOTOBHOCTh K AKTHUBHOM JIEATEITLHOCTH TEXHOJIOTMUYECKOW U COIUATbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

WHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACATEIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymiedt mpodeccun U peaJru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTMYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TIPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHHUE OINbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUMA  JUISI
OKpYXarolen cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOIeM M MyTed uX
pelleHus;

CIIOCOOHOCTH MCMOJIL30BaTh MPHUOOPETaEMbIE MPY U3YUYEHUN OMOJIOTUN 3HAHUS
M yMEHHS TIpH  PEIICHWH TpPoOJIeM, CBS3aHHBIX C  pallMOHAIBHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPUPO/IE,
HAIPAaBJICHHBIX HAa COXPAaHCHHWE PABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALINX BPE OKPYKAIOIIEHW MPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJOTMYECKHE IMOCIIEACTBUS
IPEIIPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YKE PA3BUTOTO SKOJOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMH B ITO3HABATEJIbHOW, KOMMYHHKAaTHBHOM M COLMAJIBHON
PAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAyKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIHAJOre
KYJIBTYpP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YHWTATENbCKOM KYJIbTYpbl Kak CpeICTBa
B3aMMOJICHCTBUS MEKY JIFOJAbMH U TIO3HAHUS MUDA;

MOHUMAaHUE CIenu(PUKA OWOJOTUM KaK HAyKH, OCO3HAaHUA e pOoJu B
(OpMHUPOBAHUU PALMOHAIBHOIO HAyYHOTO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOrO
IPEJCTABIECHUSI 00 OKPYXKAIOIIeM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
oOmiecTBa, B IMO3HAHWUM NPHUPOJIHBIX 3aKOHOMEPHOCTEM U pEIIEHUH MpodsieM
COXPaHEHMS IPUPOIHOIO PaBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTMU Il COBPEMEHHOM IMBUIIM3ALINHU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTb pPEeCypcHble  MpOOJEeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MYTel BBIXOJA U3 TJI00ATLHBIX 3KOJOTUYECKUX MpolJsieM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAllMOHAIHHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJOTMYECKMX 3HAaHMM B LENX
HOBBIIIEHNs OOLIEH KYyJbTYpbl, €CTECTBEHHO-Hay4YHOH TI'PaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHON TPaMOTHOCTU OOydaroumxcs, (GopMupyemMon
IpY U3y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaiuu3a |
OOBSICHEHUSI ABJICHUI OKPY)KAIOIIEr0 MUPA U MPOUCXOASIINX B HEM HM3MEHEHHUH,
YMEHHE Jenarb OOOCHOBAaHHBIE 3aKJIOYEHHS HA OCHOBE HAaY4YHBIX (PAKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO TOJYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBLHO HCIOIb30BaTh OMONOTMYECKHUE 3HAHUS IS
peleHust IpodJieM B peaibHbIX JKU3HEHHBIX CUTYAlLIUX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEI0BATENLCKYIO IEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM MO OHOJIOTMHU B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeameTHble pe3yabTaThl OCBOECHUs ydueOHOro mnpenMera «buomorus»
BKJTIOYAIOT: 3HAYUMBbIe s (OPMHUpPOBAaHHS MHUPOBO33PEHHS OOYUAIOIITUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHbIE) OOIeHAYYHbIE TOHSATHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (BEIECTBO, HEPIus, sSBJIEHUE, MPOIIECC,
CUCTeMa, HAay4yHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCclieI0BaHue, HAOI0IEeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATbHbIE
yuyeOHbIe JeMcTBUS  (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, DETYJSTUBHbIC),
obecneunBaronye GopMupoBanre QyHKIIMOHATHLHOW IPaMOTHOCTH U COIUAIBHOM
KOMIIETEHIIMU  OOYyYalolUXCs, CIOCOOHOCTh OOYYaIOIIUXCS  HUCIOJb30BaTh
OCBOEHHBIC MEXAUCIHUILTHHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IeCTBUS B IO3HABATENILHON U COLIMATIbHON MTPAKTHKE.

MeranpeaMeTHble pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJIKHBI OTPAXKATh:

Osgiuanenue YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMH
AefCTBUAMMU:

1) 6a30BbI€E JJOrHYEeCKHE ACiiCTBUA:

CaMOCTOSITETILHO  (pOpMyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPH OCBOCHUU 3HAHMM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, Kiaccuukamuu, 0000IIeHN s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATHN (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMNBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONpEAeNATh UENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C TOCTaBICHHBIMU HEISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS I OObSICHEHUS (DaKTOB U SBJICHUIM
YKVBOU IPUPOJIBL;

CTPOUTh JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTIOUCHUS;

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPECTBA 1JIs PEACTABICHUS CYIECTBEHHbIX
CBSI3¢ W OTHOIICHWA B W3y4YaeMbIX OHMOJOTHMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEUU PA3HOTO POJA, BBISBICHHBIX B Pa3JIMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHaIM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTbD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUI JAESITETHbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PabOTY B YCIOBHUSX PEATHHOT'0, BUPTYAILHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTeIbCKHE JeHCTBHUA:

BJIaJIETh HABBIKAMU YU4E€OHO-MCCIIE0BATEIIbCKON U MMPOCKTHOM JEeSITeLHOCTH,
HaBBIKAMH  pa3pelieHHs MpoOJieM, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJOB NTO3HAHUS;

UCIOJIb30BaTh PA3JIUYHBIE BHUIBI JCSITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4E€OHBIX
CUTYAIUSX, B TOM YHUCJIE TIPU CO3/IaHUU YYEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHUEH,
KITIOUEBBIMU MTOHSATUSMH U METOIaMU;

CTaBUTh M (POpPMYIHpPOBATH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
JESITETbHOCTU Y KU3HEHHBIX CUTYAIUSX;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyallU3MpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3Y €€ peleHus, HAXOIUTh apT'yMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEP)KIIEHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS,

aHATM3MPOBATh TONYYCHHBIE B XOJA€ pEIICHHWs 3a7add  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTDH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh I1IEJICHANPABICHHBIA MOUCK MEPEeHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIPHYIO M MPAKTUUYECKYIO O0JACTH
KU3BHENIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]]a4H, IOMYCKAIOIUE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHMKAX WH(MOpMAINK (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSIPHOM  JUTEepaType, OHOJIOTMYECKUX CIOBApAX H
CIIpPaBOYHUKAX, KOMMBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanM3upoBaTh
UH(OPMAIINIO Pa3IMYHBIX BUIOB U (OPM IPECTABICHUS, KPUTHIECKH OIEHUBATH
€€ TOCTOBEPHOCTh M HETPOTUBOPEUUBOCTH;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouonornueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUS] Y4EOHBIX
3ajay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIL30BAHUS PA3TUYHBIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIHO ~ BBIOMpAaTh  ONTHMAIBHYIO  (GOpPMY  MPEACTaBICHUS
Ouonorudyeckoi nHpopMaIuu (CXeMbl, rpapuKu, JUarpaMMBbl, TAOJIUIIBI, PUCYHKHU H
Apyroe);

HCIIOJIb30BaTh HAYYHBIA S3BIK B KadyecTBE CpeACTBa mpu pabore ¢
Ouonoruyeckoil HUHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nvYecKkue Hu
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (pOpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
WCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3allUThl  WHQpOpMaIuH,
UH(OPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogj1aieHNie YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JUajore Wik JUCKYCCHUU MO CYIIECTBY OOCyXJaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS MpeIaracMou
3aJlay, YIUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH TMO3WIIUNA APYTMX YY4aCTHUKOB
JIMajora Ui JUCKYCCHUHM);

pacrmo3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIIEHUS, IMOHWMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TMPEINOCHIIOK BO3HWKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJECHCTBHUS, MOHUMATh
HaAMEPEeHUs IPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpPEKTHOH (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTb:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHONM M WHAMBHUIYaIbHOU
paboThI MPU pelICHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBHS TIPU PEIICHUN Y4eOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX IEHCTBUHA C Y4ETOM OOITUX
WHTEPECOB U BOBMOKHOCTEH Ka)JI0T0 YICHA KOJIJICKTUBA;

NpUHUMATh II€IM  COBMECTHOW  JICSITEIPHOCTH, OPraHW30BBIBATH |
KOOPAUHUPOBATh JCUCTBUA IO €€ JIOCTHUKEHUIO: COCTABJIATH IUUIAH JCHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA1a U KaXK/I0r0 YUaCTHUKA KOMaHAbl B OOLIUI
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE IIPOEKTHI, OLIEHMBAaTh MWIEU C TNO3ULHUHA HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIAATh IO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

OBJ1aieHne YHMBEPCAJIbHBIMY PEryJIATHBHBIMU IeICTBUSIMMU:

1) camoopranuszanmus:

UCIOJb30BaTh OHMOJOIMYECKHE 3HAHUS Ul BBIABICHUS MpoOJeM M HX
peLlIEeHNUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU 1IEJIeBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JACHCTBHUAX M IIOCTYIKAax 10 OTHOLIECHHIO K XKUBOU IPUPOJE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATEIBbHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSATEIbHO COCTABJIATH IJIAH PELICHUs TPOOJIEMBI C YUETOM UMEIOLIUXCSA
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €TI0, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX 00JIaCTSAX 3HAHUM, MOCTOSHHO IIOBBILIATh CBOW 0Opa30BATEIbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJIETh  HABbIKAMHU  IIO3HABATEJIbHOM  pedieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHMM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IPUHHMMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI W apPryMEHTHl JAPYIMX IPH AaHAINU3E PE3YyIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHalM3€ pe3yJbTaToB
NEeSTENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipenmetnpie pe3ynbTarhl ocBoeHusi mporpamMmmbl COO 1o Ouosornu Ha
0a30BOM ypOBHE BKJIHOYAIOT crienupuueckue 1 yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWM, BUJBI JESATEIBHOCTU 10 MOJyYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAaHUM B PAa3IMYHBIX YYEOHBIX CHUTYalUsX, @ TAKKE B peallbHbIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbIe
pe3yIbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHHUSL.

[IpenmeTHbIE pe3ysibTaThl OCBOEHUSA ydyeOHOro mnpeamera «buosnorus» ¢ 10
Kacce TOJKHBI OTPAXKaTh:

c(pOPMUPOBAHHOCTb 3HAHUN O MECTE U POJIKM OMOJOIMH B CUCTEME HAy4HOI'O
3HAHMSI ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JJIs PEIICHUS KU3HEHHBIX 337a4;

YMEHHE PpaCKphIBaTh COJEp)KaHUE OUOJOTHYECKHMX TEPMUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTabo13M (0OMEH BEILIECTB U MPEBpAIICHUE SHEPTUN),
roMeocTa3 (caMOperyJssiiusi), YypOBHEBas OpraHu3alusi JKUBBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, N3MEHUNBOCTb, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTMYECKHE TeOopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajibHasi JorMa MOJIEKYIsapHOW Ouosiorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEeHTpax MHOrooOpasus u
IPOMCXOXKJIEHUS KyabTypHbIX pactenuid H. Y. BaBuiioBa), onpeaensit rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaJIeTh METOJIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U NPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIJIBU’KEHUE TUIIOTE3b], BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAHHBIX HAYYHBIX TOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJbI
Ha OCHOBAHUU IOJIyYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACIATH CYIIECTBEHHbBIC MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELECTB M INPEBpAILEHUsI SHEPrUU B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, WHIWBUIYAJIILHOTO Pa3BUTUS  OpraHu3ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOMyYeHHBbIC 3HAHHS A1 OOBICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHnss OE30MacHOCTH CBOETO 30POBBS W 3I0POBBSA
OKPYKaIOLUX JIt0JIeH, COOMIOACHHSI HOPM TPaMOTHOT'O MOBEICHUSI B OKPYXKaroIIen
OPUPOIHON Cpelie, MOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUM
COBPEMEHHOMU ouosoruu u OMOTEXHOJNOTUM  JJI1  PallMOHAIBHOIO
MIPUPOIOTIONb30BAHHS;

YMEHHE peuiaTh JJIEMEHTAapHble TEHETHMYEeCKHEe 3a7adyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHWE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPUJTHOTO CKpEIIMBAaHUS JJIA MpEJCKa3aHusl HACJIeIOBAHUSI MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIOIHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pyu padoTe ¢ yueOHbIM U J1a0OpPaTOPHBIM 00OPYI0BAHUEM;

YMCHHE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTr0 COJAEP)KaHWs, BKIIOYAIOLIYIO IICEBAOHAy4YHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ATHYECKHE aCIEeKThl COBPEMEHHBIX HCCJECIOBAaHWN B OHONIOTHUH,
MeAHUIMHE, OUOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000mmas Onosornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs ydyeOHoro mnpeamera «buonorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJM OWOJIOTUM B CHUCTEME HAy4YHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJ€ POCCUHUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTHH, (DYHKIIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh COICpKaHNE OMOJIOTMYECKUX TEPMUHOB U MTOHITHI: BUJ,
NOMYJSIUsL, TEHO(POHJ, HSBOJIOLHUS, ABWXKYIIUME CUJIbl ((PaKkTOpbl) 3BOJIOLMH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThI, I1EeNU MUTaAHUS,
JKOJIOTUYECKas MupaMuaa, OruoreoreHos3, ouocdepa;



YMEHHE u3JlaraTb OWOJIOTMYECKHE TEOpUH (SBOJIOLMOHHAsA Teopuss Y.
JlapBrHa, CHHTETHYECKAas TEOpHUS DHBOJIIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapitieBoro cxonctea K. M. bopa, uepenoBanus IIaBHBIX HalpaBJICHUN U
nyreit spomonmu A. H. CesepuioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
OTIPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHHE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBJICHWN, OpraHu3alus U MPOBEIICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHNE TUITOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIeNyeMbIMH BEIUYWHAMH, OOBSICHEHUE IIOJYYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHUI, TEOPUN U 3aKOHOB, YMEHUE J€1aTh BBIBOBI
HA OCHOBAHUU TMOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIETATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OMOJIOrMYEeCcKUX
OOBEKTOB: BHUJOB, TMOMYJSAIHNA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUSA JKOJIOTMYECKUX (HAaKTOPOB HA OpPraHU3MBbI, IEepeHoca
BEIIECTB M MOTOKA B3HEPrUd B DSKOCUCTEMAX, AHTPOIOTEHHBIX HW3MEHEHUW B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOPOTa BELIECTB W OMOr€OXMMHYECKUX
IIUKIIOB B Onocdepe;

YMEHUE MPUMEHATH IMOJYYEHHbIE 3HAHUS JJIs1 OOBSICHEHHUS OHOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HH C LENpl0 oOecnedeHus: 0e30MacHOCTH CBOEro 3I0pOBbS M 3[0POBBS
OKpYKaroUIUX JII0IeH, COOMI0IEHUs HOPM I'PAMOTHOT'O MOBEAEHUS B OKpY>Karolen
IPUPOTHON Cpefie, TOHUMAaHHE HEOOXOAMMOCTH WCIONb30BAHUS JTOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3JIEMEHTAapHbIE OMOJOTHYECKHE 33[]auH, COCTABISATH CXEMBI
NepeHoca BEUIECTB U HYHEPTUHU B IKOCHUCTEMax (LIETH MUTAHMUS);

YMEHHUE BBIMIOIHATH JIA0OpATOPHbIE U MpPaKTUYECKUE PAOOTHI, COOMIOAATH
MpaBmIIa MpHU paboTe ¢ yIeOHBIM U Ja00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COJAEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIUU, HAYYHO-TOMYJISIPHbBIC
MaTepualibl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO037]aBaTb COOCTBEHHbIE THMCHMEHHBIE M YCTHBIE COOOIICHHS,
000011as1 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN arnmapar OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeEM uudpoBbie
Ne i/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
bu6 OK
1 buonorus kak Hayka 2 0.5 nommorexa 1
https://m.edsoo.ru/7f41¢292
bubmioreka [IOK
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1
https://m.edsoo.ru/7f41¢292
. bu6nmunoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 hitps://m.cdsoo.r/7f41 292
4 KusHenesareapbHOCTh KJIETKU 6 Eubmiorexa IOK
https://m.edsoo.ru/7f41¢292
5 Pa3sMHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 | bubmotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenacrBeHHOCTh U K3MEHYHMBOCTD 2 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/741c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6 OK
8 PezepBHOE Bpems 1 nommorexa 1
https://m.edsoo.ru/7f41¢292
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne n/mm P Kontpoisbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OMOJIOTHS 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
) BoO3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmmoreka LIOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy KaroIas cpeaa 5 1 bubmorexa HOK
p py B pea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmnorexa IIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB IIO
. 34 0 2.5

I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne ara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTudyeckue A op
n/n Bceero u3ydyeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypcsl
bu6moreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS JKUBOU
npupoasl. [Ipaktuueckas pabora
pup P P BuGmotexa LIOK
2 Ne 1 «Mcnonb3oBanne pa3inuuHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO0B IIPH U3y4YECHUHU
OMOJIOrTYECKUX 00HEKTOBY
3 Buonornueckue CHCTEMEI, | bu6moreka [JOK
MPOLECCHI U UX U3YUYECHUE https://m.edsoo.1u/863e6564
4 XuMUYecKkuii cocTaB KieTku. Boma | bubmnoreka [IOK
Y MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bub OK
5 benku. CoctaB u cTpoeHHe OEITKOB 1 nommorexa L
https://m.edsoo.ru/863e6b72
®depmeHTb — OHOJIOrHYecKue
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne | 0.5 bubmmorexa [IOK
KaTaJlMTUYECKON aKTUBHOCTU ' https://m.eds00.1u/863e6b72
(dbepMeHTOB (Ha IPUMEPE aMHJIA3bI
WJTU KaTajas3bl)»
b K
7 YraeBoapl. JIumuabt 1 nomorexa O

https://m.eds00.ru/863e6870




bub6morexa IIOK

8 Hyxnennosie kucinotel. ATO
https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeToabl U3ydeHus bu6mmoreka [IOK
kietku. Kinerounas reopust https://m.edsoo.1u/863e6e88
10 KieTka kak 11eJ10cTHAs KUBAas
cucTteMa
CrtpoeHnune 3yKapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3yueHune cTpoeHUsI KIETOK bu6moteka [IOK
11 pacTeHul, )KUBOTHBIX, IPUOOB 1 0.5 https://m.edso00.ru/863e61f0
OaKTepHii 1O MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIMCAHUE)
12 OOMEeH BEIECTB UK META00IN3M Eubmorexa OK
https://m.edsoo.1ru/863e766¢
13 doTocuHTe3. XEMOCHHTES bromorexa [TOK
https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii oOMeH brbmmorexa [OK
https://m.edsoo.ru/863e7aae
Ku3HEeHHBIN UK KIETKU.
Jlenenue kneTku. MuTos.
L5 JlaboparopHas pabora Ne 3 0.5 bubmotexa IIOK
«Habmronenne MuTO3a B KJIeTKaX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JyKa Ha
TrOTOBBIX MUKpOIIpenapaTax»
16 Buocuntes Oenka. Peakius bubmunoreka [IOK
MaTPUYHOT O CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [TOK

https://m.edso00.ru/863e796e




13 Hexnerounsle popMbl KUZHU — bu6mmorexa [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6moreka [JOK
19 @DopMBbl pa3MHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
KJeToK. OTUI0J0TBOpEHHE.
71 JlaGoparopHas pabora Ne 4 0.5 bubmotexa IIOK
«HM3ydeHne cTpOeHHsI OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax»
2 NunuBuyanpHOE pa3BUTHE bu6morexa [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HaCJeICTBEHHOCTH U Bu6mmorexa [IOK
https://m.edsoo.ru/863e8612
W3MEHUYHUBOCTHU
3aKOHOMEpPHOCTH HaCIeJOBaHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe Brbmorexa IOK
https://m.edsoo.ru/863e8878
CKpelLIMBaHNe
UTUOPUTHOE CKPEIIUBAHHE.
25 gaKOH EejaBHcmforLE butamorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CueruieHHOE HacJeIOBaHIE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

https://m.edsoo.ru/863e8c60




CKpeIlMBaHus y Jpo30(duibl Ha
TOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
[IPU3HAKOB, CLUENJIEHHBIX C [10JI0M https://m.edsoo.ru/863e8c60
NzmenuuBocTh. HeHacnencTBeHHas
M3MEHYUBOCTh. JlabopaTopHas
)3 pabota Ne 6. M3y4yenue | 0.5 bubmoreka [IOK
MOIU(PHUKALMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOECHUE BAPUALIMOHHOT O psiaa
Y BapUALMOHHON KPUBOI»
HacnencrBennasi U3BMEHYMBOCTb.
29 JlaGopaTopHas pabora Ne 7. | 0.5 bu6motexa [IOK
«AHanu3 MyTanui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKpOIIpernapaTax»
bu6moreka [JOK
30 Ferieriica wienonexa ! https://m.edsoo.ny/863e8d78
Pe3epBHbIii ypok. O0001IEHNE 110
31 teMe «HacnencTBeHHOCTh U 1
W3MEHYMBOCTb OPraHU3MOBY»
bu6moreka IIOK
32 Ceneiuus kak Hayka i npouece ! https://m.edsoo.1ru/863e¢9214
33 MeToabl U JOCTHXKEHUS CEIEKIIUU | bubmmoreka [IOK
pacTEHUM U KUBOTHBIX https://m.edsoo.ru/863e9214
14 buorexHomorus Kkak oTpacib | bubmmorexa [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KVIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHuss | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
N bubmmoreka [JOK
1 OBOJIIOLNS U METO/BI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS NIPEACTABICHUN | bubmotexa LIOK
00 3BOJIONUHA https://m.edsoo0.ru/863e9570
3 Mukpo3Bomonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Tonmynsmnusa Kak 3JeMeHTapHas
eMHUIA BUIA U DBOJIOIUH.
4 HZGO ];To Hla[m abora JL\II'O 1 1 0.5 buomiorexa LIOK
paTopHast p : ' https:/m.eds00.ru/863e99¢6
«CpaBHeHHE BUJIOB 11O
MOP(OITOrUYECKOMY KPUTEPUIO»
5 JIBrxymiye cuibl (3JIeMeHTapHbIe 1 bu6mmotexa [IOK
(bakTOphI) IBOIOLHNH https://m.edsoo.ru/863e9da4
bub6 OK
6 EcTtecTBeHHBII 0TOOP U €ro hopMbI 1 nommoreka L
https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas | 0.5 bubmmorexa [IOK
padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
IPUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIbHOIO XapaKTepa»
g Hanpasnenus u nytu 1 bubmmoreka [IOK

MaKpO3BOJIIOIHNH

https://m.edsoo.ru/863e9cle




bub6morexa IIOK

JKU3HU Ha 3eMiie»

? Heobpatumocts ssomonnn https://m.edsoo.ru/863eb5fa
10 Hcropus xu3Hu Ha 3eMie U bu6mmoreka [IOK
METOBI €€ U3y4EHUs https://m.edsoo.ru/863eb5fa
1 ['unore3sl TPOUCXOXKICHUS KU3HU bubmorexa [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
2 Pa3zBuTHe xM3HU Ha 3emJie MO dpam bubmmoreka [{OK
U nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Talbl 3BOIOLUU
PacCTUTENBHOIO U )KUBOTHOI' O MHUpa.
13 [TpaxkTnueckas padota Ne 1 0.5 bubmuotexa LIOK
«HM3ydeHne nCcKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEHU U KUBOTHBIX B
KOJUIEKLIUSX)
14 CoBpemeHHas cucreMa bu6morexa [IOK
OpPraHUYECKOro MUpa https://m.edsoo.ru/863ea48e
s DBOJIOIHUS YETTOBEKa bubmmoreka [IOK
(aHTpOIIOreHe3) https://m.edsoo.ru/863eac2c
16 JIBrxyuye cuibl (paKTopbl) bu6mmotexa [IOK
AHTPONOI€HE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIC CTaJNH IBOITIOIIHH bu6mmoreka [JOK
YEJI0BEKA https://m.edsoo.ru/863eb5fa
13 YenoBeueckue pacbl U MPUPOAHBIE bu6motexa [IOK
aJlanTaly YeJoBeKa https://m.edsoo.ru/863eaeca2
PesepBHbiii ypok. O6001eHue 1Mo BuGmiorexa LIOK
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE

https://m.edsoo.ru/863eb5fa




bub6morexa IIOK

20 DKOJIorus Kak HayKa
https://m.edsoo.ru/863eb5fa
71 Cpenpl 0OUTaHUS ¥ SKOJIOTUUECKHIE bubmorexa [JOK
(bakTopsI https://m.edsoo.ru/863eafec
Abuorudeckre GaKTOpsI.
JlaGopatopHas pabota Ne 3.
«Mopdonoruyeckre 0CoOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 Brbmorexa LIOK
https://m.edsoo.ru/863ebl0e
obutanus». JlabopaTopHas pabora
Neo 4. «BnusitHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
23 buortnueckue pakTopbl bubmorexa [OK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonyJisiuu. [Tpaktudeckas padora
24 Ne 2 «IToncuér mnotHOCTH 0.5
MOMYJISIUNA Pa3HbIX BUIOB
pacTeHun»
)5 Coo0mrecTBa OpraHu3MOB — bubmmoreka [JOK
OuoleH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bu6mmoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863ebd6a
OcHOBHBIE ITOKa3aTEIN
7 AKOCHCTEMBI. DKOJIOTHYECKHE bubmumoreka [IOK
nupamuibl. CBONCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpuponHbie 3KOCUCTEMBI bubmmorexa [IOK

https://m.edsoo.ru/863eb5fa




bub6morexa IIOK

29 AHTpPONOreHHbIE 3KOCUCTEMbI 1
https://m.edsoo.ru/863eb5fa
30 buocdepa — riobGanbpHas | bu6mmoreka [IOK
JKOCHCTEMA 3EMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmumoreka [IOK
onocdepor https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin 1
13 CocyuiecTBOBaHUE MPUPOJIBI U | bubmmorexa [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne
P P B but6moreka [JOK
34 TeMbl «Coo0111ecTBa u 1
https://m.edsoo.ru/863eb5fa
9KOJIOTHYECKUE CHCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10O 34 )5

ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

CdopMupoBaHHOCTh 3HAHUN O MECTE W POJIM OUOJOTHU B CHCTEME
HAyYyHOTO0 3HAHMS €CTECTBEHHBIX HayK, B (OpPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHBl MHpa W HAy4HOrO
MHUPOBO33PEHMsI; O BKJIAJ€ POCCHUHCKMX M 3apyOeXHBIX YYEHBIX-
OMOJIOrOB B pa3BUTHE OMONOrMM; (YHKIMOHAIBHONH I'PaMOTHOCTH

YCIIOBCKA AJIs pCHICHUA JKU3HCHHBIX 3a1a4

YMeHHue pacKpelBaTh COAEpKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHATHUH: KU3HB, KJIETKAa, OpraHu3M; MeTabonu3M (0OMEH BEIIeCTB U
MpeBpallleHUe SHEPruu), romeocras (CamMOperyJsiius), ypoBHEBas
OpraHu3alusi )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKITH),

HAaCJICACTBCHHOCTh, UBMCHYNUBOCTL, POCT U PA3BUTHEC

YMeHue — u3naratb ~ OMOJIOTHYECKHE  Teopud  (KJIETOdHas,
XpOMOCOMHasl, MyTalMoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.. BapuinoBa) u yueHus (0 IIEHTpaXx MHOrooOpasus u
IPOMCXOKIEHUS  KyJnbTypHbIX pactreHuid H.M.  Baswiosa),

OIIpCACIIAThL I'paHUIBI UX TPUMCHHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BlageTh METOJAAMH HAYyYHOT'O T[O3HAHUS B OHOJIOTUH
(Habmo/ieHne W OINHMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM;
OpraHmu3anuss H TMpPOBEAECHUE OMOJIOTHYECKOr0 JKCIEPUMEHTA,
BBIIBM)KEHUE  THUIIOTE3bl;  BBISIBJICHUE  3aBUCHUMOCTH  MEXIY
HCCIIENYEMBIMU BEJIMYMHAMU, 00BsICHEHHE MOJIyYE€HHBIX
pe3ynbTaTOB, HWCIOJb30BAHHBIX HAYYHBIX [MOHSATAW, TEOpHUH U
3aKOHOB; YMEHHME€ J€NlaThb BBIBOJbl HA OCHOBAHHUM IOJYYEHHBIX

pe3yJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

1

2

3

4

5

YMeHHE BBIACIATh CYIIECTBEHHBIC IPH3HAKA BHUPYCOB, KIIETOK
MPOKAPHUOT W DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHA BECIIECTB |
MPEBpAICHUS] SHEPTHM B KJICTKE, (POTOCHHTE3a, IUIACTUYECKOrO W

SHEpreTuyeckoro oOMeHa, XEMOCHUHTEe3a, MHTO3a, Meio3a,




OIIIOAOTBOPCHMU, Pa3MHOKCHUA, HHAUBUAYAJIBHOI'O  Pa3BUTHUA

opranusma (OHTOT€HE3)

YMeHue NpUMEHATh IOJyYCHHbIC 3HAHUS JUISI  OOBSICHCHHS
OMOJIOTMYECKUX TPOIIECCOB U SBJICHUM, ISl IPUHATHS MPAKTHYECKUX
pCIICHWH B TOBCEIHEBHOM JKM3HM B IeIIX oOecreueHus
0€30MacCHOCTH CBOET'O 3J0POBbS U 3J0POBbs OKPYKAIOIIMX JIFOJCH,
COONIOZIEHNsT HOPM TPAaMOTHOTO TIOBEACHHUS B  OKpPY)KaroImei
MPUPOAHON cpele; TMOHUMaHWEe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTH)KEHUW COBPEMEHHOW OWOJIOTMHM W OMOTEXHOJIOTHH ISt

PpalOHAJIBHOT'O IMTPUPOAOITIOJIb30BAHUA

VYmenne peumiaTth 3JCMEHTAPHBIC TCHETUYCCKUE 3aJladul Ha MOHO- U
I[I/IFI/I6pI/I,I[HOC CKpCIIUMBAHUEC, CICIINICHHOC HACJICIOBAHUC,; COCTABJIATH
CXCMBI MOHOFI/I6pI/I)IHOFO CKpCIIHMBaHUA JJIA npeacKa3aHusa

HacCJICI0OBaHUA IIPU3HAKOB Y OpraHu3MOB

YMeHue BBINOJHATH JIAOOpaTOpHbIE M IMpaKTUYECKHE padoThl,
cobioiaTh MpaBuiaa Npu padoTe ¢ ydyeOHBIM U JIAOOPATOPHBIM

000opya0BaHUEM

YMeHHne KpUTUYECKH OLEHUBATh U UHTEPIPETUPOBATh MH(OPMALIUIO
OMOJIOTMYECKOr0  COJEp)KAaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIE
3HaHHUS W3 pazIMuHbIX HcToyHUKOB (CMU, HaydyHO-mOMyJsipHBIE
MaTepuaibl); dTHUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBaHUI B

6I/IOJ'IOFI/II/I, MCEOULINHEC, OMOTEXHOIOTUH
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YMeHue co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
0000111251 OMOJTOTUYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKHUX UCTOYHHKOB,

I'paMOTHO HCIIOJIb30BATb MOHSITUHHBIN ariaapar ouoJoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabrara

IIpoBepsieMble mpeAMeTHbIE Pe3ybTAThl 0CBOEHHS 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

CdopmMupoBaHHOCTh 3HAHUW O MECTE U POJU OMOJOTUU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B  (OPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHUHBI MUpPAa M HAY4YHOrO
MHUPOBO33PEHHsI; O BKJIAJ€ POCCHHCKMX M 3apyOeXHBIX YUYEHBIX-
OMOJIOroB B pa3BUTHE OMONOrMM; (YHKIMOHAJIBHOM I'PaMOTHOCTH

YCIIOBCKA AJIs pCHICHU A JKU3HCHHBIX 3a/1a4




YMeHue packpbiBaTh COJAEpKaHUE OHOJIOTMUECKUX TEPMUHOB H
MOHSATHIA: BUJ, TOMYJISIIUsS, TeHO(OH I, SBONIONHS, IBHKYIIHE CHIIBI
(daxTopsn) SBOJIIOLIHH, MPUCIIOCOOIEHHOCTh OpPraHU3MOB,
BUJI000pa3oBaHUE,  JKOJOTMYecKHe  (akToOpbl,  IKOCHUCTEMA,
NPOIYIEHTHl,  KOHCYMEHTBI,  PEOyNEHTH, IeNd  NUTaHu,

9KOJIOTHYEeCcKas mupamMua, Onoreolenos, onocdepa

YMeHue uznarate OM0JIOruuecKrue TEOpUH (IBOMIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS  JBOJIOLMWHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apozbiiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u nyteil spomonnu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnanckoro), omnpeaensaTb TpPaHHUIBl HX

MNPpUMCHHUMOCTHU K JXUBBIM CUCTECMaM

VYMeHue BiafieTh METOJAaMH HayyHOro IIO3HAaHUS B OHOJIOIHH
(HabyroJleHne M ONMCAaHUE JKUBBIX CHCTEM, MPOLIECCOB M SIBJICHHIA;
opraHu3alMs M HpOBEAECHHE OHOJIOrMYECKOro 3KCIEePUMEHTA,
BBIIBIDKEHUE  TUIIOTE3Bl;  BBIABICHHUE  3aBUCHUMOCTH  MEXKIY
UCCIIEAY EMBIMU BEJIMYHUHAMH, 00BbsiICHEHNE I1OJIy4E€HHBIX
pe3yibTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX IIOHATUH, TEOpUH U
3aKOHOB; yMEHHME JeJaThb BBIBOABI HA OCHOBAHUMU IOJY4EHHBIX

pE3yIbTaTOB)

YMeHue  BBIICHATH  CYLIECTBCHHBIE  IPU3HAKH  CTPOEHUSA
OMOJIOTMUECKUX OOBEKTOB: BHUIOB, MOMYJIALUN, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB, OHOTrEOLEHO30B U  HKOCHCTEM;
O0COOGHHOCTH  TPOILIECCOB  HACIEACTBEHHOH  W3MEHYHMBOCTH,
€CTECTBEHHOro 0TOOpa, BHI000pa30BaHUs, MPHCIOCOOIEHHOCTH
OpraHU3MOB, ACUCTBUS 3KOJOIMUECKUX (DAaKTOpPOB Ha OPraHU3MBI,
IIEpeHOCa  BEIIECTB M IIOTOKA DJHEPrUM B DKOCUCTEMAX,
AHTPONOTEHHBIX M3MEHEHUH B D3KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpoOTa BEIIECTB U OMOr€OXMMHMUYECKUX LIMKJIOB B Orochepe

YMeHue TpPUMEHATh IOJyYCHHbIC 3HAHUS ISl  OOBSICHCHHS
OMOJIOTHYECKUX TIPOIIECCOB U SIBJICHUH, JIJIS1 IPHHATHUS TTPAKTUYESCKUX
pEUICHW B TOBCEIHEBHOW JKM3HM B IeIIx oOecreueHus
0€30MacHOCTH CBOET'O 3J0POBbsI U 3J0POBbSI OKPYKAIOIIMX JFOJCH,
COONIIOJIEHUsT HOPM TPAaMOTHOTO TIOBEACHHS B  OKpYyKarolei
MPUPOAHON Cpene; TMOHUMaHWEe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTIDKEHUM  COBpEMEHHOW  OHMOJOrMM  JUIsl  pallMOHaJIbHOIO

MIPUPOAOIOIb30BAHUS




YMeHue pemaTh 3JIeMeHTapHbIe OMOTOTUYECKHUE 3a/1a4, COCTABISATh

CXEMBI [TIepeHoca BEIIECTB U SHEPTUU B IKOCHCTEMaX (LIEeMH MUTaHUs)

YMeHue BBHINONHATH JTA0OpATOpPHBIE M MPAKTUYECKHE pPadOThI,
coOroaTh IpaBwia mpu pabore ¢ ydyeOHBIM M J1aOOpPaTOPHBIM

000pyI0BaHUEM

YMeHue KpUTUYECKH OLCHUBATh U MHTEPIPETHPOBATH WH(DOpMAIIHIO
OMONIOTMYECKOr0  COIEp)KaHUs, BKJIOYAIOUIYI0 ICEBIOHAYYHbIC
3HaHMA W3 pazauuHbIX ucTouHUKOoB (CMU, HaydHO-momyisipHbIE
MaTepuabl); pacCMaTPUBATh IN100aIbHBIE SKOJIOTMUECKUE TTPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO

IIO3UITUIO
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YMeHue cO31aBaThb CcOOCTBEHHBIE MUCHMEHHEIE U YCTHBIC COO6IJ_[CHI/I$I,
000011125t OMOTOTUYECKYI0 MH(POPMALIHIO U3 HECKOJIBKUX UCTOYHHKOB,

rpaMOTHO UCIIOJIB30BATh MMOHSTHHHBIN arrmapar OHOJIOrun




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

Buonoruss — Hayka o >xuBoil mpupone. Poms Omonoruu B (popMupoOBaHUHU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HayK

1.2

MeTtoapl 1o3HAHUS KUBOM IMpHUPOJAbL (Ha6J'II-OI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaL[I/Iﬂ, MOJCIIMPOBAHUC, CTATHCTHYCCKAsA 06pa60TKa

JTAHHBIX )

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

’Kusie cuctembl (OMOCHCTEMBI) KaK IpenIMeT u3ydeHus Ouonoruu. CBoicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHHM OpraHu3anuu OHOCHCTEM: MOJICKYJSIPHO-TCHETHYCCKUH, KICTOYHBIH,

OpraHu3MeHHbIH, OMYJISIMOHHO0-BU0BOM, SKOCUCTEMHBIH, OHOCEPHBIii

XHAMHUYECKHUIM COCTaB U CTPOCHUE KIETKU

3.1

XUMHUYECKUM COCTaB KJIETKA. XUMHUUYECKHUE DJIEMEHTHI: MaKpO3JEMEHTHI,
MUKpO3JeMeHThl. Boma u MuHepanbHble BeniectBa. DyHKIUMU BOABI U

MUHCPAJIbHBIX BCUICCTB B KIICTKEC. Ho;:mepncaHHe OCMOTHYECKOTrO Oallanca

32

benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMEpHI OEIIKOB.
HeszameHuMble M 3aMEHMMBIE AMHUHOKHCJIOTBI. AMUHOKHUCIOTHBIA COCTaB.
VYpOBHU CTPYKTYpbI O€IKOBOM MOJIEKYJIbI (I€pPBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XUMHYecKHe cBoWcTBa OenkoB. buonorndeckue
(GyHKIMM OEJIKOB.

®depMmeHThl — Ononoruueckue karaauzaTopel. CTpoeHue (pepMeHTa: aKkTUBHBIN
neHTp, cyocrpatHas crnenupuaHoctb. Kodepmentsl. Butammnsl. OTamgus

(hepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

33

YrneBonbl: MOHOCaXapuIsl (TJII0K03a, pu003a U 1e30KCUprud03a), Aucaxapu Ibl
(caxaposa, JIakTO3a) M ToOJIMCaxapulibl (Kpaxmal, TJIMKOIeH, IeJIJIH0JI03a).
buonornyeckue GyHKIMH YTIIEBOIOB.

Jlununel:  TpUTAMIEpUIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
ruapodoOHbie cBoMcTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

yriesoaos, 0O€eNIKOB U JIMIIN 0B KaK UCTOYHHUKOB SHCPIrUU
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Hyxnennossie kucnotsl: JJHK nu PHK. Hykireotnisl — MOHOMEpBI HYKJIIEHHOBBIX
kucnoT. Ctpoenne u gynknuun [JHK. Crpoenune m ¢ynkumm PHK. ATO:

CTpoeHUE U QYHKIIUU

35

Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHus KIETOK

3.6

Krnerka kak mnenocTtHas xuBasi cucrema. OOIIMe MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas mMemOpaHa, mojiekynsl JJHK kak reHerndeckuii ammapaT, cuctema

cuHresa Oenka

3.7

Tunel KIeTOK: SyKapuoTHUYecKast U mpokapruoTuyeckas. OcoOeHHOCTH CTPOSHUS
npokapuoTuueckod kimetku. Kierounas crtenka Oaxtepuil. CTpoeHue
9YKapUOTHUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOW, KUBOTHOM M

IrpuOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMUKC, UX
¢yaknuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [luTomnasma u
e¢ opranouapl. OTHOMEMOpaHHBIC OPraHOWIBLI KIETKH: JHJOIUIa3MaTHYeCKas
cerb (OIIC), ammapat ['ombmku, JU30cOMBI. [lodyaBTOHOMHBIC OPraHOHUIBI
KJIETKU: MUTOXOHAPUH, TIACTUIbL. [IporcXokIeHrne MUTOXOHAPHUI U TIACTH.
Buasl mnactua. HememOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJIETOYHBII

LOEHTP, pPECHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHoOMJa0B KJICTKH. Bxmouenns
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SAnpo — perynsatopHblii neHTp KiaeTku. CTpoeHue siapa: siepHas 000JI0dKa,

KapuoIiazmMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHcIOpT BEILECTB B KJIETKE

}KI/ISHe}IeHTeHBHOCTB KJICTKH

4.1

OOMeH BemiecTB, WM MeTa0oIM3M. ACCUMUIAIUS (TJIACTHYECKUH OOMEH) U
JUCCUMUJISIIUS (PHEPreTUYeCKuii 0OMEeH) — JB€ CTOPOHBI €AMHOrO0 Ipolecca
merabonu3ma. Turbel o0OMeHa BellecTB: aBTOTPOo(dHBINH U reTepoTpodHbIid. Ponb

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPALICHUU S9HEPTUH B KIICTKC

4.2

®ortocunTes. CBeToBast u TeMHOBas (pa3sl hoTocunTesa. Peakiuu porocuuTe3a.
DddextuBHOCT, PoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A JJIs )KU3HU HA 3eMIle.
Biusnue ycnoBuii cpensl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIMICHHS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIIME OaKTepuu. 3HAUCHHUE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

4.3

DHepreTuueckuii oOMeH B KJIeTKe. PacuierieHne BeIiecTB, BBIJCICHUE U
AKKyMYJHUPOBAaHHE OHHEPrUM B KJIETKE. OTambl HHEPreTHYecKoro oOMeHa.
I'mikonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHUCIEHHE, UM KJIETOYHOE

npixanue. D PpPeKTUBHOCTH IHEPTrEeTHY €CKOr0 0OMeHa




4.4

Peakuun MarpuuHoro cuHre3a. ['eHetnueckas wuHpopmauus u JIHK.
Peanuzanus renerndeckoit nHpopmanuu B KieTke. ['eHeThueckuii Ko U ero
coiictBa. Tpanckpunuus —Mmatpuunbliii cunte3 PHK. Tpancnsuus — 6uocunres

6enka. KonupoBanue amuHokucioT. Posib pubocom B GrocuHTese 6enka

4.5

Hexnetounsie ¢opMmbl xu3HU — BUpPYCHl. Wctopus oTkpbiTHs BUpycoB (..
WBanoBckuit). OCOOEHHOCTH CTPOEHHMSI M JKU3HEAEATENbHOCTH BHPYCOB.
bakrepruodaru. bonesnn pacreHuii, XKUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc ummyHnonedpunura yenoseka (B1UY) — Boz6ynurens CIIM da.

[IpodunakTrka pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHUI

PasmHoxxenue u HWHAUWBUAYAJIbHOC PA3BUTUC OPTraHU3MOB

5.1

Kiierounslii UK, WM KU3HEHHBIM UWKI KJieTkd. MHTepdaza u MHUTO3.
[Ipoueccrl, mporekatone B uHTepPasze. Pernmmkamnus — peakius MaTpUuIHOTO
cure3a JJHK. Crpoenue xpomocom. XpoMOCOMHBIH HabOp — KapUOTHII.
JunnouaHelii W TalJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHIBIL.
LuTomornuyeckue OCHOBBI PAa3MHOXKEHHS M HWHIWBUIAYAIBHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Craauu mutosa. Ilpoueccsl, mpoucxonasiue Ha

pa3HbIX CTAIUSIX MUTO3a. BUOIOTMYECKU CMBICT MUTO3a
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@DopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe U moJjioBoe. Buasl Gecrnosnoro
pPasMHOXKCHUS: JelIeHHEe HaJIBOE, IOYKOBAHWUE OIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHu3MoB, €ro 3HaUCHUC AJIs1 CCJICKIUN

53

[TormoBo€ pa3sMHOXKEHHE, €TO OTIMYHS OT OECIIOJIOTO.
Meiio3. Craguu wmeio3a. IIpoiiecchl, mpoucxoidiyde Ha CTaausx Meios3a.
[ToBenenne xpomocom B Mmerose. Kpoccunrosep. buosormdeckuit cMmbica u

3HaUEHHUE Melo3a
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I'amerorenes — npouecc o0pazoBaHus MMOJIOBBIX KJIETOK Y )KUBOTHBIX. [Io0BBIE
JKeNe3bl: CEMEHHUKHU U simYHuKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK —
ramer (crepMaTo30u, SHIEKIIETKa) — criepMaToreHes u oorexnes. OcobeHHOCTH

CTPOCHUA SIAIEKIICTOK U CIICPpMAaTO30MO0B. OHJ'IO,I[OTBOpeHI/Ie. HapTCHOFGHCZ%
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NunuBuayanpbHoe  pa3BuTHe  (OHTOTeHE3). OMOpHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Jtarnbl SMOPHOHATIHFHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
Npo0JieHue, racTpyJisuus, opraHorenes. [TocramOpruoHanbHOe pa3BuTue. THIIbI
MOCTIMOPUOHANIFHOTO Pa3BUTHSL: MpsIMOE, HenmpsiMoe (JIMYMHOYHOE). BrusiHue
Cpebl Ha Pa3BUTUE OPraHU3MOB; (PAKTOPHI, CTOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct um pasButme pacteHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE

CCMCHH, CTaAUU PAa3BUTUSA




HaCJ'Ie):[CTBeHHOCTL U USMCHYUBOCTDH OpPraHM3MOB

6.1

IIpeamer u 3agauu renetuku. FMicTopusi pa3BUTHA T'€HETUKU. BKiaj pocCUiCKIX
U 3apyOeXHbIX Y4YEHBIX B pa3BUTUE TEHETUKU. MeToabl T'e€HEeTUKH
(ruOpuUI0NOrUYeCKui,  IUTOTCHETUYECKUH, MOJIEKYJIAPHO-TCHETUYECKUM).
OcHOBHBIE T€HETHYECKHE MOHATH. [ eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaX CKPELIMBAHUI

6.2

3aKOHOMEpPHOCTH HACJIEAOBaHUs MPHU3HAKOB, yCTaHOBJIEHHbIe I'. MeHnenem.
MoHoruOpuHoe CcKpeluBaHue. 3aKOH eIWHOOOpa3usi THOPUIOB IIEPBOTO
nokoJsieHust. IlpaBuno goOMHUHUpPOBaHMS. 3aKOH pACIICIUICHUS MPU3HAKOB.
l'unoresa uncrorsl ramer. [lonHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO HACIIeOBAHMS IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI IUTHOPHAHOTO CKpPEUIMBaHUSA. AHAIM3HpYIOLIEe
CKpemuBaHue. lcnonb30BaHME  aHANU3UPYIOIIETO  CKPELMBAHUS TS

OIMPCACICHUA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBanue npusHakos. Pa6ora T. Moprana no cuenjieHHOMY
HacIeOBaHUI0 TeHoB. HapylieHue cuemineHus TE€HOB B pe3ylbTare
KPOCCHHTOBEpa. XPOMOCOMHAasi TEOpHs HACIEACTBEHHOCTH. [ eHeTmueckue
KapThl.

I'enernka mosia. XpoMOCOMHOE OIpeAeeHUE Moia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. T'omorameTrHble U IreTeporaMeTHbIC OpPraHHU3MBbI. HaCJIe,ZLOBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTS. BHIBI M3MEHUNBOCTU: HEHACIIECACTBCHHAS U HACIIECICTBEHHAs.
Pone cpenpl B HEHAcCHEACTBEHHOW W3MEHYMBOCTH. XapaKTEpUCTUKA
MOAM(UKAIMOHHON HM3MEHYMBOCTU. BapHalMOHHBIA psiAg M BapUallMOHHAs
kpuBas. Hopma peakumm npusnHaka. KomdecTBEHHbIE U KAa4E€CTBCHHBIC

IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTU

6.5

HacnencrBenHasi, wiM TeHOTHNHMYECKas, HM3MEHUYMBOCTh. KomOMHAaTHBHAs
U3MEHYMBOCTh. Mel03 U MOJOBOH Ipolecc — OCHOBa KOMOMHATHBHOMN
M3MEHUYMBOCTH. MyTannonHas wu3MeHYUBOCTh. Krnaccudukamus MyTarui:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. YacToTa M IpUYMHBI MyTauuid. MyTareHHbIe
(akTopbl. 3aKOH TIOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHONW HM3MEHYHMBOCTU

H.U. BaBuinosa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH
YenoBeKa: T€HEeaIOTHYECKHI, OJIM3HEIOBEII, [IUTOIrCHECTHICCKUH,
OMOXMMHUYECKUH, MOJIEKYIIpHO-TeHeTHueckuii. CoBpeMeHHOE oIpesieseHue
TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITUPOBAHKE, B TOM YHUCJIC C
nomotpto [1[P-ananmu3a. HacnenctBenHble 3abo0seBaHUs 4elIOBEKA: T'CHHbBIE

6OJ'IC3HI/I, 00JIe3HH C HacleICTBEHHON npeaApacInoIoKCHHOCTbIO, XPOMOCOMHBIC




6one3nu. ComaTHuecKue M TeHepaTUBHbIE MyTaluuu. [IpuHIUIBI 3710pOBOrO
06pa3a KHU3HHU, JUArHoOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n JICHCHHA TI'CHCTHYCCKHUX
Oone3Hei. Menuko-reHeTn4eckoe KOHCYJIbTHPOBAHHE. 3HayeHue
MCZ[I/IIII/IHCKOﬁ FCHCTUKHU B MNOPCAOTBpAlICHUU W JICHCHUHU TCHCTUYCCKUX

3a00JIeBaHUIl YeI0BEKA

Ceneknusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HaykKa M Ipolecc. 3apoXkAEHHUE CEIEKIUH U JIOMECTUKAIllus.
VYuenne H.M. BaBumoBa 0 LEHTpaX MNPOMCXOXKACHHS W MHOT000pas3us
KyJIbTYPHBIX pacTeHUH. LleHTpbI MPOMCX0XKIEHUS 1OMAIIHUX KUBOTHBIX. COpT,

1opo/Ia, IMTaMM

7.2

CoBpeMeHHbIE METO/bI celeKIMU. MaccoBblil U MHAMBUIYaIbHBIH OTOOPHI B
CEJIEKLIUU pacTeHUud M >KUBOTHBIX. OlleHKa 3KcTephepa. biuszkoponacTBeHHOE
ckpenmBanue — uHOpuauHTr. Yucras muaus. CKpemmBaHUE YUCTHIX JIMHUM.
I'ereposuc, unu rubpunnas cuia. HepoacrseHHoe ckpelinBanue — ayTOpUIUHT.
Otnanéunass rubpuausanuss U e€ ycnexu. VCKycCTBEHHBIH MyTareHes u
NOJIyYEHHUE TMOJUILJIONIOB. JIOCTHIKEHMSI CENEKIMM PAaCTEHHUH, >KMBOTHBIX M

MUKPOOPraHU3MOB

7.3

buorexHosioruss kak oOTpacib MNPOU3BOJCTBA. |'€HHAs WHMKEHEpUs. Tarbl
co3nanusa pexomOuHantHoM JIHK u TpaHcrenneix opranusmoB. Kierounas
uxkeHepus. Kierounele KyabTypbl. MHUKPOKIOHAJIBHOE pPa3MHOKEHUE
pactenuii. KioHMpOBaHME BBICOKOMPOAYKTHUBHBIX CEIbCKOXO351CTBEHHBIX
OpPraHu3MOB. DKOJOrudeckue u stuueckue npobdsembl. 'MO — renermuecku

MOAM(PUIINPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT S

1.1

DBOIIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CupgerenbcTBa ABOMIONHMH. [laneoHTONOrHYecKne:  TMOCIEN0BATEIBHOCTD
MOSIBIICHUSL BHJIOB B TAJICOHTOJIOTMYECKOW JICTOIHCH, IMEepPeXOaHble (HOPMEIL.
buoreorpaduueckue: cxoacTtBo W pasznuume ¢dayH U (QIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOACTBA W PA3NUYHsl SMOPHOHOB pa3HBIX
BUJIOB  TMO3BOHOYHBIX. CpaBHHUTENHHO-aHATOMHYECKHE:  TOMOJIOTHYHBIC,

AHAJIOT'NYHBIC, PYAUMCHTAPHBIC OpTraHkbIl, aTaBU3MBbI. MOJ'IGKy.]'ISIpHO -




OMOXUMHUCCKHE: CXOACTBO MCEXaHHU3MOB HACJICACTBCHHOCTHM HW OCHOBHBIX

METabOJIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomononHass  teopuss Y. JlapBuna. Ilpenmnochliki  BO3HHMKHOBEHHS
IapBUHU3MA. J[BHKYIIME CHUJIBI IBOJIONUU BHAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAETEHHAS U3MEHYNUBOCT,

O6oprOa 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrtetnueckass Teopusi dBomoiuu (CTD) u ocHOBHBIE €€ TMOJOKCHHS.

MukposBomorus. [Tomynsius kak equHUIa BUIa U SBOJTIOLNHT

1.4

JBwxynwe cuibl (GpakTopel) SBOJIOINUHM BHJIOB B INpUpone. MyTalMOHHBIH
npolecc 1 KOMOMHATUBHAS M3MEHUMBOCTb. [lonynsiinoHHble BOJIHBI U Apeid
reHoB. M3omsauusa u murpanus. EcrectBeHHbIit 0T60p — Hanpasisitomuil pakrop
3BOMIOIMU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucroco01eHHOCTh OpPraHW3MOB Kak pe3yinbTaT HBomouuu. [Ipumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0aJANITALIUH.

Bun u  BunmoobpazoBanume. Kputepun  Buma. OcHOBHbIE  (HOPMBI

BU1000pa3oBaHus: reorpaduieckoe, IKOIOTHIeCcKoe

1.5

MakposBomouusi. DopMbl  IBOJIOLMU:  (QUIETHYECKAs, JUBEPreHTHasd,

KOHBEpreHTHas, napasiensHas. Heobpatumocts 3Bomonun

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHayuHble mNOpencTaBiICHUS O 3apOXKACHUM KU3HU. HayuHble runoressl
BO3HMKHOBEHHS JKM3HM Ha 3emiie: abuoreHe3 W TaHCIepMHs. XUMHYEeCKas
SBOJIONMS. DKCIHEPUMEHTAIbHOE TMOATBEPKICHUE XUMHYECKOW HSBOJIOLMH.
Hauanwabie 3tanbr 6monmornueckoi sBosonun. ['unoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emsie mo spam u nepuonamMm. Karapxeil. Apxelickas u
nporepo3oiickass 3pel. [lameo3olickas »pa u €€ NepHoibl: KeMOPHiiCKHH,
OpIOBUKCKUMW, CHJIIYPUHUCKUH, JE€BOHCKHUM, KaMEHHOYTOJbHBINA, MEPMCKHUM.
Me3o30lickas pa U €€ NepUOoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »92pa u €€ 1epuoAbl: MaJCOreHOBBIM, HEOTCHOBBIMH,
AQHTPOIIOT€HOBbIN. XapakTepUCTUKA KiIMMaTa U T'€0JOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl YBOMIONHH PACTUTEIHLHOTO U )KHUBOTHOTO MHPa. ApoMop(do3bl
y pacTteHui U XUBOTHBIX. [losiBIeHME, paclBET U BbIMHUpPAHUE TPYII KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oTpaxkeHue »s3Bomonuu. OCHOBHbIE

CHUCTEMAaTU4ECKUE IPYIIIBI OPraHU3MOB
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OBomonys yenoBeka. AHTPOIIOJIOTHs Kak Hayka. PazButue npencraBieHuil o
MPOUCXOXKICHUM 4YeloBeKa. Meroapl n3ydeHus aHtpornoreHesa. CxolnctBa
pa3yInyuus YeJI0BEKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JBuxymiue cuisl (hakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 JKU3HH, U3TOTOBJICHUE OpPYAHMA

TpYZla, MBILLIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJMU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek
ymensiid, Yenosek npsamoxopsammi, YenoBek Heanxaepraibckuii, UYenoBek
pasyMHBIH. Haxoaku MCKOmaeMbIX OCTaHKOB, BpEMsl CyIIECTBOBAaHHs, 00JIacTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OpYAUS

2.6

Yenoseueckue pacsl. OCHOBHbIE OOJIbIINE PAachl: €BpONIEOnIHAS (EBpa3uiickas),
HEerpo-aBCTpajionHasi  (’KBaTopuajbHas),  MOHrOJIOMAHAas  (A3MaTCKO-
amepukaHckas). UepTsl NMPUCIIOCOOICHHOCTH NPEACTABUTENEH YeloBeYecKuX
pac K ycinoBHsM cymiecTBoBaHus. EnmHCTBO uenoBedeckux pac. Kpurtuka

pacuzma

OpraHusMbl U OKpy>Karomias cpeaa

3.1

DKonorust Kak Hayka. 3a/ladyd U pas3fiesibl SKOJIOTHU. MeTo/bl IKOJIOrUYeCKUX
UCCIIeIOBaHUN.  DKoJormdeckoe  MupoBos3penue. Cpensl  oOUTaHHS

OpPraHu3MoB: BOAHAs, HA3ECMHO-BO3AYyIIIHAA, IOYBCHHAA, BHYTPUOPTraHU3MCHHAA

32

Okonoruueckue ¢akroppl. Knaccuduxamus sKoigorudyeckux  (pakTopos:
abMoTHUeCKHuEe, OMOTHYECKME W aHTpONoreHHsle. JleHCTBHE SKOJOrMYeECKHX

(aKTOpPOB HAa OPraHU3MBI

33

Abuotnyeckue (hakTOpbl: CBET, TeMIlepaTypa, BIAXKHOCTb. DOTONEpHOAU3M.
[Ipucniocobnenuss opraHu3MoB K JEHCTBUIO aOMOTHYECKUX (aKTOPOB.

buonornueckne puTMel

34

buornueckue dakropsl. Bunsl OMoTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEHTpaim3M. 3Ha4deHHe OMOTHYECKHX

B3&HMOI[CI>'ICTBHI>’I AJI1 CYIIECCTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6HIGCTBaX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKHU MOy H. OCHOBHEIE ImoxasaTein
nonyJjAnun: YUCICHHOCTb, IJIOTHOCTH, POXIAACMOCTHh, CMEPTHOCTH, HPHUPOCT,

Murpanus. /[nHaMuKa 4MCIEHHOCTH MOMYJISALUU U €€ perysuus

COO6HI€CTB3 " OKOJIOTHYCCKUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOII€HO3a: BHJI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buasi-momuHanThl. CBSI3M B

OHoIleHO3E

4.2

Okonoruueckue cucreMbl (9kocucremsl). Ilonstue o006 »skocuctemMe U
6uoreoreHoze. DyHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: IMPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemectB H MOTOK DJHEpPrUu B
skocucreMe. Tpodudeckue (MUIIEBbIC) YPOBHU IKOCHCTEMBI. [IuleBbIe enu u
cetu. OCHOBHBIE TIIOKa3aTeNd dSKOCUCTEMBI: Ouomacca, MNPOLYKLHS.
DKonoruueckue NupaMusl: IPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, CaMOperyJanms, pasBuTUC. CyKHGCCI/Iﬂ

43

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  ATrpPO’KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorunueckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCU CTEM.
buopasnooOpasue kak ¢aktop ycroiumBoctd sKocucreM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaiackoro o Owocdepe. ['paHuIipl, cocraB W CTPYKTypa
ouocdepsl. XKuoe BemecTBo U ero GyHKIuU. OCOOEHHOCTH OMochephl Kak
rno0anbHON 3KOocHCTeMbl. JlMHamMHuUecKoe paBHOBecME M OOpaTHasl CBSI3b B
ouocdepe. KpyroBopotsl BemiecTB M OMOT€OXUMHUYECKHAE IUKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIIIH

4.5

YenoreuecTBO B Onocepe 3emiu. AHTpONOTreHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOJOTHYECKHE TPOOITIEMBI.
OcHoBa palnMOHAJIBHOTO YIpPAaBIEHUS NPUPOAHBIMH peCcypcaMd U UX

ucrojb3oBaHue. JlocTixeHust O0MOIOruy U OXpaHa IpUpObI
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buonoruna, 10,11 knaccel NaceyHuk B.B., CymatoxmH C.B., KaanHosa I.C. n apyrue;
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