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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMHM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXOAOB K (OPMUPOBAHUIO COJIEPKaHUS Y4eOHOro MpeaMeTa
«buonorus» cocraBwiaM: KoHHenTyainbHble mnojoxenus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJNEH, COAEpKaHMS, pe3yJbTaToB OOydeHUs u
TpeOOBaHMIA K YPOBHIO MOATOTOBKHY BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIEAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmero oOpazoBanusi B Poccuiickoit @Dexpepaiuu, a TakkKe IMOJOXKEHUS O
cnenupuke OMOIOrUM, €€ 3HAYECHUU B MMO3HAHUM KUBOM MPUPOJbLI U 00ECIIeYeHUN
CYILLIECTBOBAHMS YesloBeuecKoro obmiecTBa. COIrIacHO Ha3BAaHHBIM IOJIOKEHUSIM,
oIpe/ieNieHbl OCHOBHBIE (PYHKIIMU ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Ja€T NpencTaBlIEHHE O UelsIX, 00 olmei
CTpaTeruu OOy4yeHHs, BOCHMTAHHUA M Pa3BUTHS OOYYaIOLIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenenaseT o00s3aTenbHOE NPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeiesieHhe MO pa3ielaM M TeMa,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKHM 0Opa30BaTEIbHOIO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommuXCs.

B nporpamme mno OWONOTMM TakKe YYMTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallPEIMETHBIM M TPEAMETHBIM pe3yJbTaTam
oOyueHuss B (POpPMHpPOBAHMU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIIHLHOM
NeSATEeIbHOCTH/YIEOHBIX JEHCTBUNM OOydYaloIMXCSd 10 OCBOCHMIO COJACPIKAHUS
OHMOI0rMYecKOro o0pa3zoBaHusl.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHWOJIOrMM, OJyilaroapsi 4yeMmy B HeEl
MPOCMAaTpPUBACTCA HAMPABICHHOCTh HAa PAa3BUTHUE 3HAHWUH, CBA3AHHBIX C
(opMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUS, LEHHOCTHBIX
OpHUEHTALNH JTMYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3JOPOBOM
oOpase KU3HU U OEpEeKHBIM OTHOILLIEHHMEM K OKpYXalollled MPUPOJIHON cpere.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OO0IIEeOMOIIOrMYeCKUX TEOPU, a TaKKe 3HAHUU O
CTPOCHHH KHUBBIX CUCTEM Pa3HOIO paHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMIMUX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJIyYEHHBIX 3HAHUI B MOBCETHEBHOM KU3HU JUIsl PELLICHUS MPUKJIAAHbBIX 3aja4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEIACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHHS HKOJIOTUIECKU
11eJ1ecCO00pa3HOro MOBEACHUS B OKPYXKAIOLIEH MNPUPOAHON cpene, aHaau3a



BIIMSIHUSL XO3SUCTBEHHOM JESATEIbHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPUKIAJHOW HAIIPaBICHHOCTH
yueOHoro npenMera «buosorus» MpoJuKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus
YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyalbHBIX 3aJlay MIKOJBbHOTO OMOJOTHYECKOTO
oOpa3zoBaHmsi, KoTOpasi Tpenamojaraer (GopMupoBaHue Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTUPOBATHCSI K HW3MEHEHUSIM JUHAMHYHO Pa3BUBAIOIIECTOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpemHero oO0mero oO0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OpMHUpPOBAHUE Yy OOyYarOUIUXCS MPEACTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000IIaeT 3HaHUA O KUBOW IpHUpOAE, €€
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOM OPraHU3allMM WU HBOJIOLHH, CO3MAET
YCIOBUSL  JUIS: TIO3HAHUST  3aKOHOB  KWUBOW  NIPUPOJbI,  (HOPMUPOBAHUS
(GYHKIIMOHATBHOM T'PAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W Oe3omacHoro oOpasza
KHU3HU, SKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOIE
Y YEIIOBEKY.

Bonbioe 3HaueHne OMOI0TH UMEET TAKXKe ISl PEIICHUSI BOCIIUTATEIbHbBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMH
oOyuaroruxcsi. M3yyenue 6uosiornn oOecrieyuBaeT yciaoBuUs Uil (popMUpOBaHUS
UHTEJUICKTYalbHbIX, KOMMYHHMKAIMOHHBIX U HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpPbl, CIOCOOCTBYET HHTETpalid OMOJOTUYECKHX 3HAHHUM C
MPEJCTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PUBUKU, XUMUHU
u reorpadun. Ha3zBaHHbIe MOJOXKEHUS O MpeJHA3HAYEHUM y4eOHOro mnpeaMmera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOJA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJEpkKaHUsA, MPEICTABICHHOTO B MpOrpaMMme IO
ounomnorumu.

Ot60p coxaepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH € TO3ULMKN KYJbTYpOCOOOPA3HOrO0 TMOAXOJa, B COOTBETCTBUU C
KOTOPBIM OOy4aromuecs: JOKHbI OCBOUTH 3HAHUSI U YMEHHUs, 3HAYUMBIC IS
dopmupoBanus OOIIEH KyJIbTypbl, ONPENETSIONINE aJeKBAaTHOE IOBEJICHUE
YesIoBeKa B OKPYJKAroIIeH MPUPOAHOM cpejie, BOCTpeOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTeabHOCTH. Oco00oe MECTO B 3TOW CHUCTEME 3HAHMM
3aHUMAIOT DJIEMEHTBI COJICP)KaHUs, KOTOPBIE CIyKaT OCHOBOM J1Ji1 (hOPMUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHE MHpa U
IICHHOCTHBIX ~ OPUEHTAIUSAX  JIMYHOCTH,  CIIOCOOCTBYIONIMX  TyMaHU3allud
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHUE COJEpKaHHS y4eOHOro maTepuana B Mporpamme Io
OMOJIOTUU OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHUsS] 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSX JKMBOUW MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJTIOITMHU. B COOTBETCTBUY C ATUM B CTPYKType ydeOHoro npeameta «buomorus



BBIJICTICHBI CJIEIYIOIINE COJlepkKaTelbHble TUHUU: «buomorus kak Hayka. MeTojsl
Hay4YHOro mo3HaHus», «KieTka kak Ouosjoruueckas cucrema», «OpraHusMm Kak
Oouosiormyeckas cucremayn, «CucremMa W MHOrooOpasue OPraHHMYECKOro MHUpPay,
«IBOJIIOLIMS KUBOUM MPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

enpy u3ydeHus yueOHOro mnpenmera «buojorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE  OOYyYAIOMUMHUCSA  3HAHUSAMH O  CTPYKTYypHO-(PYHKIIHMOHATHHOU
OpraHu3allMM KUBBIX CHUCTEM pA3HOTO0 paHra MW MPUOOPETEHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUS JUISI TPAMOTHBIX JICMCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOJIBI M PEIISHUS PA3JIMYHBIX )KU3HEHHBIX TIPOOIIEM.

JocTrxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
ypOBHE 00ecTieUrBaeTCsl PEIICHUEM CISAYIOIIUX 3a/1ay:

OCBOCHUE OOYYAIOUIMMUCS CUCTEMbl 3HAHMU O OHMOJIOTMYECKUX TEOPUSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIaxX, CIyXalluX OCHOBOU
s (OPMUPOBAHUS MPEJICTABICHUNM O €CTECTBEHHO-HAyYHOW KapTHUHE MHpaA, O
MeTO[aX HAy4YHOr'0 MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpPTraHM3aIMH, BbIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAaHMUAX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B IPOIECCe aHaM3a JAaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTUH HAy4YHBIX B3IVISJ0B, UACH W IOJAXOJ0B K HM3YYCHHUIO >KHBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOydarouuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpA JKMBOW MPUPOJAbl HAa OCHOBAHWMW 3HAHUN W OIbITA, MOJIYYECHHBIX IIPHU
U3Yy4YeHUH OUOJIOTHH;

dbopmMupoBaHUe Yy OOYy4YarOUIUMXCS YMEHUW WJUIFOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWUW B MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH 1 arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIIOBEKOM KHUBOU
IIPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHYSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHIECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUI CBOEH JEATEeIbHOCTU MO OTHOIICHUIO K OKpY’Karolen cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COONIOICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.



B cucreme cpemnero oOmiero obOpasoBaHusi «buonorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISCTCS OOS3aTCIbHBIM yYEOHBIM TIPEIMETOM, BXOJSAIIUM B
COCTaB MpeaIMeTHOH 001acTH «EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

JI1st m3ydeHuss OMoJIorTuy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oopasoBaHHMs
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Heento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOM TPUPOABI (HAOII0EHUE, IKCIIEPUMEHT, OITUCAHUE,
U3MEpeHue, Kilaccu(puKalus, MOJEeTUPOBaHUe, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Kosbros, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPraHU3aIMS.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKuUM ), OMOChEpHBIi.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHYECKUN COCTaB KIIETKA. XHUMHUYECKHUE HJIEMEHTBHI: MaKpPO3JIEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalbHBIX BellecTB B KieTke. I[lomnepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIM COCTaB. Y POBHH
CTPYKTYphl O€IKOBOM MOJIeKysbl (TIepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHMHYECKHE CBOilcTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmenTsl — Ouonormyeckue Karamuszatopel. CrTpoeHue depmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas crnenuduyHocTh. KodepMeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esuToa03a). buonornueckue GyHKIIUU YTII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunossie xkucnorel: JIHK u PHK. Hykineoruasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpumMep B3auMOICHCTBUS
uaen u (pakToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEHUS KIETKH.

Knerka kak menoctHas s>xkuBas cucrtema. OOmme mNpU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, mosiekynbl JIHK kak reneruyeckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbl KJIETOK: JyKapuoTHUecKas M Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs MpokapuoTuueckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOM U
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Llutonnazma u eé
opranounbl. OnnomeMOpannbie opraHounbl kieTku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKWA: MUTOXOHJIPUU, IUIACTHUJIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpraHoOWJbl KJETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sipa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEWIECTB B KJIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Hunarpammel:  «Pacripenenenue XMMHUYECKHX  OJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuiel u cxembl: «llepuonuueckas TabMWIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «brocunTtes 0enka», « CTpoeHuE MOJIEKYIIBI O€TTKay,
«Ctpoenue pepmenrtan, «Hykmnennosbie kucnotsl. JIHK», «CTpoeHrne MoneKybl



AT®», «CTpoeHHe 3yKapUOTHUECKOW KIIETKN», «CTpOECHHE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHUYECKON KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIpm.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYyJIOBaHWE JJisi IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM AaKTUBHOCTU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPacTeHH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax U HUX
OTIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BenlecTB, Wi MeTaboIu3M. AccUMIIISIIUS (TJIAaCTUYECKUNH 0OMEH) U
JTUCCUMUJIISIIUSL  (SHEPTeTUYECKHiT OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
MeTabonu3ma. Poyb 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TOHUMAHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas ¢a3sl (orocuHTe3a. Peaxiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a ISl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeapl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOJYKTUBHOCTU Y KYJbTYPHBIX PACTEHHU.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnieHue BEIIeCTB, BBIICICHUE WU
AKKyMYJIUPOBaHUE DSHEPruM B KIJIETKE. JTambl HJHEPreTUYeckoro oOMeHa.
I'mukonu3. bpoxenune u ero Buibl. KHCIOpOAHOE OKHCIIEHHWE, WU KIETOYHOE
JbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi reHerndeckoit wHGoOpManuu B KiIEeTKe. ['€HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BHPYCOB.
baktepuodaru. bonesHn pacTeHuid, >XMBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura venoeka (BHY) — Bo3Oynurens CII/]a.



OOpatHast ~ TpaHCKpUNIMs,  peBepraza W uwHTerpasa.  l[IpodmmakTrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konbsuos, JI. . UBanoBckui, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tunbl muTanus», «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuit oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKIHMOHUPOBaHHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenune IHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojesb cTpykTypsl JTHK.

Tema 5. PazMHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza m mutos.
[Ipoteccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTUS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi Tub€Ib KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPTraHU3MOB: 0€cCIioyioe U mojoBoe. Buabl 6ecronoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.

Meito3. Craguu meio3a. IIpomeccsl, mpoUCXOadIIMe Ha CTaausX Meno3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii cMmbICI U
3HAYCHHUE MENO03a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKHU U sIMYHUKA. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO Pa3BUTHS y TMO3BOHOYHBIX JKHUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHorene3. IloctamOpuoHanbHOE pa3zBuTHEe. TUIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MPAMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knerounsli nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiio3y, «IIpsiMoe u HenpsaMoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAIOMNX U
4eJI0BeKa», «OCHOBHBIC CTAJIMU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JIyKa», MarHuTHas MOJelb-anIuiuKanus «JleneHue KIeTKu», MOJAEb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3yueHue CTpPOCHHUSI TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. METOJbl TEHETUKH (THOPHI0IOTHICCKHM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE TI€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHorubpuiHOe CKpelmuBaHue. 3aKOH eauHO-00pas3usi THOPUIOB IIEPBOIO
nokosjeHusa. [IpaBuno AOMUHUpOBaHUSA. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresza unctotel rameT. [1loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBUCUMOTO  HAcCJeOBaHUS
npu3HakoB.  lluToreHeTMuecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
AHanu3upymolee ckpenpanue. Vcnoib30BaHrue aHAM3UPYIOIETO CKPEIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHI'OBEpa.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. [ €HETUYECKHUE KapThI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAcCHIEICTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapHAIIOHHAS KPUBas.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIUYECKas, W3MEHYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTH. MyTarimoHHas U3MEHYMBOCTh. Kiaccudukarust MyTaiuii: TeHHEBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAIOB B HaciencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHUYCCKUM, OJIM3HEI[OBBIM, IMTONCHETUYCCKHI, OMOXUMHUYCCKHI,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBenHole 3a00J€BaHUs YEIOBEKAa: TEHHbIE OOJIe3HH,
0OJIE3HH C HACIEACTBEHHON MPeapaclolOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KIETKHU. [IpuUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHIECKUX
Oomne3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOU
TE€HETUKH B MPEOTBPAICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIOBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MoOHOTHUOpUIHOE  CKpEIIMBaHUE U €r0
UTOT€HETUYECKAas] OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOTeHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpumHoe  CKpelIrBaHUEY,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKpEIIUBAHUSNY, «Meio3sy,
«B3auMoJelicTBUE  AJUIENBHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTEHH,
KUBOTHBIX WU 4YeJOoBeKa», «l'eHeTwka mosna», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CLUEIUIEHHOTO C mnoyiom», «Kapuotumbl dYenmoBeka U KUBOTHBIX», «Buisl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarlmoHHast ”3MEHUYHUBOCTH.

O6opynoBaHue: MoOAETU-AMIUIUKAIUA «MOHOTHUOPHUIHOE —CKpEIIMBAHHE,
«Hemomnoe nmomuHMpoBanue», «JurmbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3odunay (Hopma, myTtanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox moCeBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHAJIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesnexuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W MPOLECC. 3apOKICHUE CEIEKIIMU W JTOMECTUKALUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pas3us
KyJIbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOKAECHUA AOMAIIHUX XKUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAUBUIYabHBIN OTOOPHI B
CEJIEKIIMM PAcCTEHWH M KUBOTHBIX. OIEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHusA. CKpeunMBaHUE YHUCTBIX JIMHUM.
I'eteposuc, wnu rubpunHas cuia. HepoJacTBeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTMIKEHUSI CENeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomOuHanTHOW JIHK wu Tpancrennsix opranusmoB. Kietounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okoslornueckre W dtuyeckue  npobnembl. MO - reHeTHuyecku
MOJIM(ULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipl u cxeMbl: kKapTta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas rudbpuanzanusy, «PadoTe akagemuka M. ®@. MBanosay,
«Jlomunnounus», «OO0BeKTH OuotrexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U nepeHoCc reHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTtopHble U IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJIEKIIMM pAacTEHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHLIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHast 600U,

[Ipennochlku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. ODBOJIIOIUOHHAS
Teopusi U €€ MecTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUH HA PAa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B TMAJCOHTOJIOIMYECKOW JIETONMUCH, NEpeXOoAHble (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusi SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTE€H y BCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3MA. JIBMOKYIIME CHUJIBI HBOMIONUU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE INPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) n € OCHOBHBIE MOJTOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B NpHpojae. MyTallmoHHBINA
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomyNsliMOHHBIE BOJHBI U Jpeild
reHoB. M301us 1 MUTpalus.

EctecTBenHbIit oTOOp — HampaBistoumii  ¢daktop 3Bosonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ylbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOp(h03bl U HIUO-aTalTAIIHH.

Bun wu BumooOpazoBanue. Kputepunm Buga. OcHOBHble  (HOPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (QUIIETUYECKAsA, JHUBEPreHTHas,
KOHBEpreHTHas1, mapajuienbHas. HeoOpaTtuMocTh SBOTIONHUN.

[IpoucxoxaeHne OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHas pagualus.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuibl u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiiey, «3apoIbIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOppOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamumy», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBanue», «IIpucmocobIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IJIOJOB U ceMsH, KoJuleKiusi «lIpumepbl 3alllUTHBIX MPUCTIOCOOTCHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABIICHUS SBOJIONUN», 00bEMHAS MOJICIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas xkapta wmupa, koiuiekuus «DopMbl COXpPaHHOCTHU
WCKOIAEMBbIX JKUBOTHBIX M pacTeHui», Monaenb ammmkanusa «llepekpéct
XpOMOCOM», BIaXHble TmpenapaTbl «Pa3Burue HacekoMmoro», «Pa3Burue
JATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnKHOBeHME M pa3BUTHE KM3HU HA 3emule.

JloHay4dHble TPEACTABICHHUS O 3apOKACHUU >KU3HU. HaydyHble Tunoressl
BO3HUKHOBEHHUs KWU3HU Ha 3emiie: aOuoreHe3 M TMaHCHepMUs. XHUMHUYECKas
ABOJIIONMSI. AOUMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON IBOMIOINH. HauanbHbIE 3Tambl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. ®opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. I[lepBble KIETKM U MX SBOJIIOLUS.
dopMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. [laneo3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATalbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd Hu
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCcKOTO MHUpa Kak OTpakeHHe 3BOJOUUA. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa U
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuiabl  (pakrtopel) — aHTpomorene3a.  HacnencrtBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3TrOTOBJICHHE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeroBek
yMenbi, YemoBek npsaMoxondmmi, YenoBeKk HeaHIEpTaIbCKuM, YemoBek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpEMsS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BpONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHas  (PKBaTOpuUalibHasi),  MOHIOJIOWTHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  NIpPEICTaBUTENIEH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUSA. ENMHCTBO YeIOBEUECKUX pac.
Kpuruka pacusma.

JlemoHCTpauuu:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3aumkHoBeHHe COTHEYHON CHCTEMbI», «Pa3BuTHe
OpraHMyeckoro mupa», «PacturtenpHas  kieTtka», <«OKHMBOTHas — KIETKay,
«IIpokaprnoTnueckass kierka», «COBpEMEHHAss CUCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOpPAa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YEJOBEKa», «JllpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeYECKHUE pachDy.

O6opynoBanue:  mymsiku  «lIpoucxoxnmenue  yenoBeka»  (OFOCTHI
aBCTPAJIONMTEKA, MUTEKAHTPONA, HEaHJEpPTablla, KPOMAHBOHIIA), CJENKUA WIA
U300pKEHHUS KAaMEHHBIX OpYJIuM MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpoHOJOTMYecKass Talnuua, KoJulekuus «DopMmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktuueckast padbota Ne 1. «/M3yyeHue UCKOMAEMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHBIA WM KpaeBEeIUECKUIN My3eii).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

OKOJIOTHS KaK HayKa. 3aJla4d U pa3leiibl IKOJIOTMU. MeTOoIbl SKOIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3eMHO-BO3JAYIIHAsA, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DoTOnepuoan3M.
[IpucnocoOneHnusi OpraHM3MOB K  JICUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buonornyeckue puTMsl.

buotnueckue (haxTopHl. Bungsr OMOTHYECKUX B3aMOJIECTBUH:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero (¢opmsbl. [lapasutusm, koonepanus,
MYTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIU3M,
HeWTpanmu3M. 3HaueHHE OWOTHYECKUMX B3aUMOJEWUCTBHM I CYIIECTBOBAaHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH ronyysinud. (OCHOBHBIE ITOKa3aTeln
NOMYJISUMN: YHCICHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTH, NPUPOCT,
Murpanys. J[mHaMuka 4uCI€HHOCTH MOIYJISILUU U €€ Perysiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «IIpupognsie 30HbI 3emum», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGopatopHas padota Ne 3. «Mopdosioruyeckrie 0cCOOEHHOCTU PACTCHUM U3
Pa3HBIX MECT OOUTAHHS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «IToacu€r mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pPACTEHUIN.

Tema 4. Coo0111eCcTBA M DKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3M B
OHoIIeHO3E.

Dkonornueckue cuctembl (3kocucrembl). Ilondarue o006 »3kocucteme u
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIeBble LieMU U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKIHUA. IKOJOTHYECKUE
nUpaMubl: TPOAYKUMH, YHCIEHHOCTH, Ounomacchl. (CBONCTBa HIKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. Kuboe BemectBo U ero ¢ynkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNbHONM 3KOCHCTEMBI. J(MHaMHuYeCKOe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOre0OXMMUYECKUE Kbl AIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emir. AHTPONIOTeHHbIE U3MEHEHUS B Ouocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. Coxpanenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TNPUPOJHBIMU pPECypcaMd U MX HCHOdb30BaHUE. JloCTHKeHuUs
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuuel u cxemsl: «lluiieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmectBay, «llenu nutanus», «IKONOrHUYECKas MUPAMHIIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEWCTBUS Ha MpUpPOAY», «Baxueumume HCTOUYHUKH
3arpsi3HEHMs] BO3JlyXa WM TPYHTOBBIX BO», «[louBa — BakHeMIash cOCTaBIISAIONIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pPaIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepn,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OHoOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MoAeb-anIIMKaus « TUMIUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoneHo3y, «Bpeautenu BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TepOdapud U KOJUIEKIUMU PACTEHUH U
KUBOTHBIX, MPUHAMJICKAIINE K Pa3HbIM SKOJOTHMYECKUM TIpynrnaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHUIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHMs  OOyyaroUMMHUCA HpOrpaMM cpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yIbTaTOB OCBOECHUs Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroIUMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUI0, HajJuyhie MOTUBAlMM K OOYy4YeHUI0 OHOJIOTHH,
IIeJICHANPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAaHOBKAMH, MPUCYLIUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE Y4YEOHOW U BOCIMTATEILHON JIEATELHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHsS BHYTPEHHEW MO3WMIMU JIMYHOCTH, M[aTPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYKaroIIEH Cpee.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHUS ydeOHOoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE Pealn3alMi OCHOBHBIX HAIIPaBJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUaAIOIIETOCs KaK aKTUBHOIO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yYeOHBIX W TMO3HABATEIBHBIX 33714, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIFOJICH ¢ Pa3HBIMU YOCKICHUSIMHU, KyIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Ponuuou, ropmoctn 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM HPHUPO/IbI,
TOCTUXKeHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUSI 3HAUYCHHUS OWOJIOTUM B TIO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LIECHHOCTEW POCCUIICKOTO HAPO/IA;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHWBATh CUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TPHUHATHS L[IEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYas ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHUMAaHUE SMOIMOHAIHHOTO BO3ICUCTBUS KUBOU TIPUPOIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM TMIHOCTH;

5) ¢u3nyeckoro BOCHUTAHUS, (POPMHUPOBAHUSI KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOIO 0J1ArOMOTyYHs:

MOHMMAaHUE U pealu3alusl 3J0pOBOTO M 0Oe30macHoro obpa3a KU3HU
(3mopoBOoe  TMTaHWE, COOJIFOICHWE TUTMEHWYECKHX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWI HHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€301MMacHOTO MOBECHHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U KU3HH JIIOJICH;

OCO3HAHHWE TOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEpCTBa, TPYAOIIOOHE;

TOTOBHOCTh K AKTHUBHOHW JIESATEIHOCTH TEXHOJIOTMYECKOW W COLMaIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAaKYIO JIEITEIIbHOCTB;

MHTEpPEC K pa3iIndHbIM cdepaM MpodhecCHOHATEHON JesTeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TITAHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHNS,

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphl: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIKOB U OIICHKM MX BO3MOXHBIX TOCIEACTBUN s
OKpYXarouen cpepl;

OCO3HaHHWE TJIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W MyTel ux
pEIICHUS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHH
3HAHUST W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOIB30BaHUEM  (COOJIOJICHHE  TPaBWI  TOBEACHUS B MPUPOJE,
HAIlPaBJICHHBIX Ha COXpPAaHCHUE PABHOBECHS B DSKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCAIIMX BpEd  OKPYXKaroUeu
OPUPOAHON cpeie, YMEHHE NPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
NOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOUN
MPAKTHUKE, TOTOBHOCTU K YYaCTHIO B NMTPAKTUUYECKOMN JEATEIBHOCTH IKOJIOTUUECKOU
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YMTATEJIbCKOW KYJIBTYpbl KaK CpEICTBA
B3aMMOJECHUCTBUS MEXY JIFOJIbMU U MIO3HAHUS MUPA;

MOHUMAaHUE CcrnenupuKkun OHOJOTUM KaK HayKd, OCO3HaHUS €€ poyu B
(GbOopMHpPOBAHMK PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEJI0CTHOTO
MPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o0111ecTBa, B TMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHUU NpoleM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJISI COBPEMEHHOM HMBHIIM3AIUU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb pPEecypcHble MNpPOOJEeMbl  pPa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEH BBIX0J1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOoOJieM U
obOecrieueHrss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, WCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJB30BaTh TMOJIydaeMble 3HAaHHUS [JI1 aHaIu3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUpa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMEHHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4HBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LIEJbIO MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOIb30BaTh OUOJOTUYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIIEI0OBATEIBbCKYIO €A TEIIbHOCTh NHINBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  O0Opa3oOBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI MO OMOJOTMM B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAXKAIOIIHE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PUKY METONOB ITO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaONOJIeHHe, HU3MEpPEHUEe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCAJIbHbIE y4eOHBbIE JEHCTBHUS (IMO3HABATEJIbHBbIE, KOMMYHUKATHUBHEIC,

PEryJISITUBHBIE), o0ecreynBaoIme (dopmHpoBaHUE (yHKIHMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMM OOy4aroluxcs, CIIOCOOHOCTh
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpPCaJbHbIE y4deOHbIE JECWUCTBUS B
ITI03HABATEJIBHOW U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEr0 OOIIEero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AefCTBUSIMU:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiiacCu(dUKaluu, 0000IIEHNUs ), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHSATUM (BBIJCIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C JIPYTUMH MOHSATHUSIMM);

OMpEeNeNATh LeIU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TOHATHS NI OOBSICHCHHS (DaKTOB U SIBICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKHUE PACCyXJICHUS (MHAYKTUBHbBIC, JCAYKTUBHbBIC, IO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpeAcTBa TUTSt MPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHUM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJAA,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIAJE€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM AESTENbHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOUCKY METOJIOB PEIIECHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YU€OHBIX U COLUAIBHBIX ITPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh U (OpPMyNIHpOBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlU3upoBaTh 3ajadvy,
BBIIBUTaTh TUINOTE3y €€ pEelIeHUs, HaXOAUTh APryMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEIICHHWS 3aJadyd  Pe3yJbTaTshl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OLICHMBAThb HPHUOOPETEHHBIA OIIBIT;

OCYILIECTBIIATh 1I€JICHANPABIECHHBIA MOMCK MEPEeHOCca CPelICTB U CIOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUIMHAIBHBIE MOAXOAbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTe), aHaIM3UpOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
Oouosiorndeckor uHpopmaluu (CxemMbl, rpaduku, TUuarpaMMbl, TaOIUIIBI, PUCYHKH
" ApyToe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpEACTBA Npu paboTe cC
Ouosornyeckod HMHQPOpMALMEN: MPUMEHATh XUMUYECKHEe, (PU3HYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (OopMyiibl, abOpeBHUATypy, HOMEHKIATYpY,
UCIOJB30BaTh M IpeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJIQJeTh ~ HaBBIKAMU  pAaCTO3HABaHWs W 3alIUThl  WHGOpPMAIUH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o0menue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acTBOBAThH
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMIOJIHEHHS TpeAiaraeMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacmo3HaBaTh HEBEpOAJbHBIE CpENCTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYaIlWH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruX JIOJIeH, MPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJIUICKTHBA;



OPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenenarTb poJid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIANa M KaXKJIOIO yYaCTHHKAa KOMaH/bl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHWBaTh HJEU C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHbIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBy1aieHHe YHUBEPCAJIbHBIMH PeryJIsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUA NPOOJIEM U HUX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHUSX U IMOCTYNKAaX MO OTHOLIEHUIO K >KHBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIIeHHs Npo0JeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOIro MpeJAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HbIX O00JIACTAX 3HAHWM, MOCTOSHHO TOBBIIATH CBOW O0Opa30BATENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM, UCMHOJIb30BaTh MPHUEMBI pedIeKCUN IJi OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHI)KEHUIO;



IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPH aHAIM3€ pe3yJbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHMMATh MOTHBBI W apryMEHThl JPYIMX IIpH aHAIW3E PpE3YyJIbTATOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonorud Ha
06a30BOM ypOBHE BKJIIOYAIOT criendduueckue g yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUM, BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YUYEOHBIX CHUTYaIlUSX, a TaKXKE€ B PeajbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouoyorueil. B mporpamme mnpeamMerHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM O0yUCHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPBIBATH COJIEpPKAHUE OUOJOTHYECKUX TEPMHUHOB M TOHSATHUU:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BeIIeCTB M MPEeBpaIllCHUE
SHEPIruM), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCTIPOM3BECHHE (PETIPOTYKIINSI), HACIEICTBEHHOCTh, I3BMEHUYNBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0oTrMa MOJEKYJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOTO0Opa3usi u
MPOUCXOXKJICHUS KyJIbTYpHbIX pactenuii H. 1. BaBunoBa), onpeaensatb rpaHUIbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OTNMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB W SIBJICHUH, OpraHu3alus W IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABWIKEHHWE  TUIIOTE3bI,  BBISBIICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIUYWHAMHU, OOBSICHEHUE TOTYYCHHBIX



PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapuoT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUTACTHYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO Ppa3BUTUA  OpraHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, NIl TPUHITHUS MPAKTUUYECKUX PEHICHUI B IMOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0pPOBbsi M 3J0POBbSA
OKPY>KaIOIINX JIFOACH, COOIIOIEHUS HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOIICH
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH WCIIOIBb30BAHUS JOCTHKCHHMA
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA UL PalMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUHOE CKpEIIMBAaHME, CIICTJICHHOE HACIEI0BaHNUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBICE M MpaKTUYecKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTHYECKOTO COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MEUITMHEe, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011251 OMOJIOTUYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE Ouosornu, (yHKIIMOHATIHLHOM
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJECpKaHUE OWOJIOTMYECKUX TEPMHUHOB WM TTOHSATHI:
BU/I, TIOMYJISINS, TeHOMOH/I, SBOJIONHNS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (HAKTOPHI,



ADKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3J1aratb OHOJOTMYECKHE TEOpuu (3BONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLHMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpimieBoro cxojacta K. M. Bbapa, dyepenoBaHus TIaBHBIX HalpaBJiICHUN U
nyteir sBomonmu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnanckoro),
OMpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAYYHOTO MO3HAHHs B OMONOruu: HaOIIOeHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOLIECCOB W SIBJICHWM, OpPraHW3alus W NPOBEJICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEIMUYUHAMH, OOBSICHEHHE MOTYyYEHHBIX
pe3yJbTAaTOB, MCIOJL30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIC MPU3HAKK CTPOCHHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJSAIHUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOTeOlEHO30B U DKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUIA000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BEILIECTB M TIOTOKAa JSHEPIMM B HKOCHCTEMAaX, AHTPOIOIEHHBIX HM3MECHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHOT€OXUMUYECKUX
ITUKIIOB B Onocdepe;

YMEHHUE TPUMEHSThH MOJYyUYCHHBIC 3HAHUS N1 OOBICHEHUS OUOJOTHUECKUX
MIPOLIECCOB W SIBJIICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOU
KHU3HU C 1eNplo obOecriedeHus 0e30IMacHOCTU CBOETO 3J0POBbsl U 370POBbS
OKPYXKAIOIIUX JIF0JIeH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaromen
MPUPOJHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABIIATh CXEMBI
NepeHoOca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAaHMS);

YMEHUE BBIMOJHATh JIa0OpaTOpPHBICE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh U HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOrMYecKyr0 HH(POPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MTOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTre/bHbIE
padoTsbI padoThbI
pecypchbl
bubnuoreka [JOK
! bronorns xax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubnnorexa [JOK
2 X 1
MBRIC CHETEME H I Oprattusaiini https://m.edsoo.ru/7f41c292
. bubmmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoteka I[IOK
4 HKHSHEACATEIEHOCTS KICTKA 6 https://m.edsoo.ru/7f41c292
Pa3MHoOkeHMEe 1 UHIUBUIYATHBHOE PA3BUTHE bubnnoreka [IOK
) 5 1
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEL M H3MEHYUBOCTD 8 15 bu6nmmorexa [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuusi oprann3mMoB. OCHOBBI 3 bubmuotexa [IOK
OMOTEXHOJOTHH https://m.edso0.ru/7f41c292
bu6munorexa [IOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/ae/ioB U TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! BOmoUHOHHaA brONOrHA o ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 9 05 bubnuoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHH3Mb i OKpY)KaiouLas cpesa > ! https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4
Coo01m1ecTBa 1 SKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
5 P 2
C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrpoabnsie | IlpakTuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThbI
pecypcbl
bubnnorexa [JOK
1 Kpatkast ucropus pazButus 1 https://m.eds00.ru/863e6122
ouonoruu https://m.edso0.ru/863e632a
2 1 bubnnorexa [JOK
MeTobl ucCaea0BaHKS B OUOJIOTHH https://m.eds00.ru/863e6122
3 CyliHOCTb )KM3HU U CBOWCTBA 1 bu6nmmorexka LIOK
JKHBOTO https://m.eds00.ru/863e6564
4 YpOBHM OpraHu3aluy )KUBOK 1 bu6mmotexka I[IOK
Marepuu https://m.edso0.ru/863e674e
MeTtopb! nutosioruu. Kierounas
5 teopusi. OCOOEHHOCTH XUMHUYECKOTO 1 bubmorexa [TOK
Y. https://m.edso0.ru/863e6b72
COCTaBa KJIETKH
Boga u ee poib B A€ATEIIBHOCTH
6 KJ'I;KI/I MEHe aJ'ISHI)Ie BEIIIECTBA U 1 bubmoreia HOK
) p - https://m.edso0.ru/863e6b72
UX POJIBT B KJIETKE
7 Yraesoap! u unuael. M ux pons B 1 bubnuoteka [IOK
JKM3IICACSITEIbHOCTH KIETKH https://m.edso0.ru/863e6870
8 1 bubnuorexa [IOK
Crpoenue u QpyHKIIMHN OETIKOB https://m.edsoo.ru/863e6d5c
9 HyxnenHoBbIE KUCIOTHI U X POJIb B 1 bubnmoreka [IOK

JKU3HEIEATENbHOCTH KIIETKU. ATD u

https://m.edsoo.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

APYyruc€ OpraHn4cCKue COCAMHCHHUA
KIICTKH

CTpOCHI/IC KJICTKH. KJICTOYHasA

10 MeMOpaHna, sIpo, IUTOIIa3Ma,
KJICTOYHBIN LEHTP, pHOOCOMBI
Crpoenue kietku: 1IC, koMIuiekc
bu6nmoreka [IOK
I"onb KM, TM30COMBI, KIIETOYHBIC
11 https://m.edso0.ru/863e6ff0
BIGTIOHCHIA, MITOXORIPHH, https://m.edso0.ru/863e716c
TUTACTUIBI, OPTAHOUIBI IBUKCHUN
CXo0/CcTBa U Pa3IM4Hsl B CTPOSHUHT
12 I osa I/IOTI/I‘P;GCKI/IX u ’ bubmorexa LIOK
poXap https://m.edso0.ru/863e766¢
YKapPUOTHYECKUX KIICTOK
13 Peanuzanus HacaeacTBEHHOM bubnuorexa [JOK
uHpOpMaIUn https://m.edso0.ru/863e7c98
14 bubnuoreka [JOK
Bupycsl https://m.edso00.ru/863e7aae
15 O06o011eHne 1 3aKperieHne bubnnoreka [IOK
Marepuana. TectupoBaHue https://m.edso0.ru/863e7dc4
16 OpranusM eIuHOE 1eII0e. bubmuorexa [JOK
MHuoroo6pasue KHBBIX OPIraHU3MOB https://m.edso0.ru/863e796e
OOMeEH BeIIeCTB U ITPEBPAIICHUS
17 JHE FI/II/I-CHB;OI\/'ICTBa )IIZI/IBII:IXHI bubmorexa HOK
p https://m.edso0.ru/863e796e
OpraHu3MOB
18 JKu3HEHHBIN UK KIETKA. MUTO3. bubmuorexa [IOK
AMUTO3 https://m.eds00.ru/863e7540
but6mmoreka [JOK
19 https://m.edso0.ru/863e81b6
Meiios https://m.eds00.ru/863e831e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 DopMbl pa3MHOKEHUS OPTraHU3MOB. bubmmoreka [TOK
ITonmoBoe. becnonoe https://m.edsoo.ru/863e7f4a

21 Pa3BuTHE MOTOBBIX KIIETOK. bu6mmoteka [IOK
Ormoa0TBOpEHHE https://m.edso0.ru/863e81b6
OHTOreHe3-uHANBUIYATbHOE

29 pa3BUTHE OpraHU3Ma. bubmmoreka [IOK
OMOpHOHATBHBIN TEPHOJ. https://m.edso0.ru/863e8436
[TocTaMOpHOHATBHBIN TTEPHO.T
Hcrtopus pa3BUTHH TEHETHKH.

23 ['uGpunonoruyeckut METO/. bubnnoreka [IOK
3aKOHOMEPHOCTH HACIIEOBaHUSI. https://m.edso0.ru/863e86f2
MoHorndpuaHoe CKpeliuBaHue

24 MHO0XeCTBEHHBIE JICIIU. bubnuorexa [JOK
AHanen3upyrolee CKpelMBaHmie https://m.eds00.ru/863e8878

UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fe3aBI/IIZDI/If/IOFO Halztﬂl-;lI[OBaHI/Iﬂ brbsmorexa HOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
XpOMOCOMHasI TEOpUS U

%6 HACJICICTBEHHOCTH. bu6nmorexa [IOK
BzaumonelicTBre HeAITEIbHBIX https://m.eds00.ru/863e8c60
TEHOB.

[{uronnazmarnueckas
27 HACJIEJACTBEHHOCTh. | eHeThueckoe Bubmrorexa LIOK
https://m.eds00.ru/863e8c60
ompeiesIieHue moJia

28 Pemenne smeMeHTapHBIX 05 bu6mmoreka [IOK
TeHETHYECKUX 3a/a4 https://m.edsoo.ru/863e8efe

29 05 but6mmoreka [JOK

H3menunBocTh. Buasl myranumii

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30 OCHOBHBIE METO/IbI CEJICKIIUH U 1 bubmuoreka [JOK
OMOTEXHOJIOTUH https://m.edso00.ru/863e8d78
31 MeTopl CeNeKIuy pacTeHUI 1
39 1 bubnuorexa [JOK
MeToanl CeIeKIUN KUBOTHEIX https://m.eds00.ru/863e9214
33 1 bu6mmoreka [IOK
Pe3epBHbIil ypok https://m.edso0.ru/863e9214
bu6nmoreka [IOK
34 Konrpospras padora . https://m.edso;.lr3/863e9336
OBUIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero H3y4eHHs1  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
1 Pa3ButHe 3BOIOIIMOHHOTO YUCHUS 1 bubmmoreka [IOK
Y./lapBuna https://m.edso0.ru/863ea20e
9 1 bubnnorexa [JOK
Bun u ero kpurepun https://m.edso0.ru/863e9570
3 1 bubnnorexa [JOK
[onynsaun https://m.edsoo.ru/863e9cle
4 I'eHeTHUECKHI COCTAB U U3BMEHEHHUE 1 05 bubnuoreka [JOK
reHo(oH 1A MOMYJISIUiA ' https://m.edso00.ru/863e99c6
5 Bopnba 3a cymecTBoBaHUE U €€ 1 bubmuoreka [JOK
(bopmbI https://m.eds00.ru/863e9da4
5 1 bu6mmotexka I[IOK
EctectBennslit 0TO0p U ero ¢hopmbl https://m.edsoo.ru/863e9ed0
7 N3onupyromuye MexaHU3MBl. 1 05 bubnnorexa [IOK
Bunoo6paszoBanue ' https://m.edso0.ru/863e9fde
8 1 bubmuorexa [JOK
Makpo3BoJTIOLHS, €€ T0Ka3aTeIbCTBA https://m.edsoo.ru/863e9cle
9 Cucrema pacTeHUN U )KUBOTHBIX- 1
0TOOpaXEHHE IBOJTIOIHH
10 ['maBHBIC HAIPaBJICHHUE BOJTIOIIUN 1
OpPraHUYECKOTO MHpa
1 OCHOBHBIE METO/IbI CENIEKITUH U 1 bubmuoteka [IOK

OMOTEXHOIOT U

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

bubnuorexa [JOK

12 .
Meroapl cenenuu pacTeHUun https://m.edsoo.ru/863ea6be
13 05 bu6mmoteka [IOK
MeToablI CeJIEKIINT JKUBOTHBIX ' https://m.edsoo.ru/863ea8bc
Ceex1yst MUKPOOPIaHHU3MOB.
14 CoB efquHoe Eocfo;IHHe u bubmorexa LHOK
P https://m.edsoo.ru/863ea48e
MEePCIEKTHBBI OMOTEXHOJIOTHH
ITonoxeHue yeI0BEKa B CUCTEME bubnnorexa [JOK
15
KUBOTHOTO MUpa https://m.edsoo.ru/863eac2c
16 bubnnorexa [JOK
OCHOBHBIE CTaJIMU AaHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 JIBUOKyIIIHE CUIIBI aHTPOIIOTEHE3a
18 [Ipapoauna yenoBeka. Pacer n ux bubmmoreka [JOK
MPOUCXOKIACHUE https://m.edsoo.ru/863eaea?2
19 Yrto u3yyaer dKoIorus
20 Cpena obuTaHusi OpraHU3MOB H €€
(baxTOpsI
21 MecToOOUTaHUE U SKOJIOTHYSCKUE bu6nmorexa [IOK
HUIIN https://m.edsoo.ru/863eafec
OCHOBHBIE THIIBI DKOTOTHYECKUX
22 B3anMoercTeuii. KOHKypeHTHEIE 05 Bubmorexa IIOK
. ' yp ' https://m.edsoo.ru/863eb10e
B3aNMOJIEICTBUS
OCHOBHBIE DKOJIOTUYECKHUE
23 XapaKTEPUCTUKHU IO YIISIIUH bubmmorexa [JOK
p p YA https://m.edso0.ru/863eb348
JluHaMuKa OMyISIUU
24 DKOIOTrHYECKUEe co00IIIeCTBa 05
o5 CrpykTypa cooOIecTna. bubnmoreka [IOK

B3anmocBsA3b OpranusMoB B

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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cooO1iecTBax

26 1 bu6mmoteka [IOK
[TuieBsle nenu https://m.edso0.ru/863eb46a
DKOJIOTMYECKUE TUPAMUIBL. bubnuorexa [JOK

27 1
DKoJoruyeckast CyKIeccusl. https://m.edsoo.ru/863eb5fa

28 Bnusinue 3arps3HeHni Ha )KUBbIE 1
OpTaHHU3MBI

29 OCHOBBI palIIOHATIEHOTO 1
MIPUPOAOIIOJIE30BAHUS

30 1 bubnuorexa [JOK
Pemenue s3xonornueckux 3anaud https://m.edsoo.ru/863ebb5e
r .

i CI/IHOTCSBI 0 TIPOUCXOKICHUH KU3HU . BuGmiorexa LIOK

OBPCMCHHPIC NPEACTABICHILT O https://m.edsoo.ru/863ebd16
MIPOUCXOKACHUH KU3HU

39 OCHOBHBIE ATalbl Pa3BUTHUS KU3HU 1
Ha 3emuie

33 1 bu6mmotexka I[IOK
Dodtorus ouochepsl https://m.edsoo.ru/863ebale

34 AHTpONIOr€HHOE BO3/IEICTBHE Ha 1
ouochepy

35 O6o06maromuit ypok 1

OBHIEE KOJIMYECTBO YACOB I1O 25
I[MPOTPAMME 35 '



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






