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MOSICHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHusl, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoii dexnepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onoyiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO o0miecTBa. COTJIacCHO HA3BaHHBIM TIOJIOKCHHSIM,
OTpe/iesieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
CoIep)KaHUE, €ro CTPYKTypy, pachpeneieHue I0 pasaeiaM H  TeMa,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKA 00pa30BaTEILHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 1o OuONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJTAHUPYEMBIM JTMYHOCTHBIM, METAlpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JeATEIIbHOCTH/YUeOHbIX JEeUCTBUN OOYy4YarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHMS.

B nmporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil yPOBEHb) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HEl
MPOCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHUCCKOTO MBIIIICHUS, MPECTABICHUN O 3J0POBOM

oOpa3e >XKM3HM M OEpeKHBIM OTHOIIEHHUEM K OKpYKAloUeH MPUPOIHOU Ccpene.



[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKHX TEOPHil, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MPOTrpaMMe MO OMOJOIMM YJI€JIE€HO BHUMAHHE MCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4HCJe: NPOQUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHHUS B OKpY)KAIOIIeW NPUPOTHOM cpene, aHalu3a
BJIIMSIHUSL XO3SMCTBEHHOW JESITENBHOCTH YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJTHON HANpaBICHHOCTH
yueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCIOBUH JUIsl pEIIEHUs] OJHOW U3 aKTyaJlbHBIX 3ajau IIKOJIbHOIO OMOJIOrHYECKOIro
oOpa3zoBaHus, KoTOpas mpeanonaraeT (OpPMHUPOBaHHE Y  OOy4YAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSM JUHAMMYHO Ppa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpemHero o6mero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS HPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000uIaeT 3HaHUS O KMBOM mpupoje, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (OPMUPOBAHUS
(yHKUIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30mMacHoro odpasa
KHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, LIEHHOCTHOI'O OTHOILIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiioe 3nHaueHrne OMOIOTHST UMEET TAKXKE JJIsl PEeIICHHs] BOCIUTATENBHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero o0pa3oBaHWsA,  COLUANM3ALNU
oOyuaronuxcs. M3ydyenune 6uonorun odecnednBaeT yciaoBHs Uisl (hOPMUPOBAHMS
UHTEIJICKTYyalbHBIX, KOMMYHUKALIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBHI, CIIOCOOCTBYET WMHTErpaluy OWMOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUHU

u reorpaduu. Ha3zBaHHbIle TOJIOKEHHUS O TMpEAHA3HAYECHUW Y4eOHOro mpeaMera



«buonorus» COCTaBWJIM OCHOBY IS OTNPEACIICHUS TOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJCPIKAHHS, IPEICTABICHHOIO B IPOrpaMMe IO
OMOJIOTHH.

Ot6op comepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3MUIMKA KyJIbTypOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYarolIuecss TOJKHBI OCBOUTH 3HAHWUA W YMEHWS, 3HAYUMbBIC IS
dbopMUpOBaHHS OOIIEH KyJIbTYPHl, ONPEACIIAIOMNE aJeKBaTHOS IIOBEJICHUE
YeJIOBeKa B OKpY)KAIOIIed MPUPOTHON cpene, BOCTPEOOBaHHBIC B MOBCEIHEBHOMN
KU3HH M TPAKTUYECKON AesTenpbHOCcTA. Oc000€ MECTO B 3TOW CHCTEME 3HAHWU
3aHMMAIOT JICMEHTBI COJICPKAHMSI, KOTOPBIE CIy»KaT OCHOBOM I (POPMHUPOBAHUS
NPEJCTAaBICHUA O COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHE MHUpA U
IICHHOCTHBIX ~ OPWUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIlluU
OHMOJIOTHYECKOTO 00Pa30BaHMSL.

CTpyKTypHpOBaHHE COJCpXaHUS y4eOHOro Marepuaja B IMPOTPaMMe I10
OHMOJIOTHMH OCYIIECTBICHO C YYETOM TPUOPUTETHOrO 3HAYCHHUS 3HAHHHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPHUPOJIBI, O €€ YPOBHEBON OpraHU3allid
HBOJIIONUU. B COOTBETCTBHHM C 3TUM B CTPYKTYpE y4eOHOTO npeamera « bruosiorusn»
BBIJICTICHBI CJICYIOIINE COJCpKATEIbHBIC TUHUH: «brosorus kak Hayka. MeTomabl
Hay4dyHOro To3HaHWs», «KieTka kak Owosiormueckas cucrema», «OpraHu3M Kak
Ouonoruueckas cucreMa», «CUcTeMa M MHOrooOpasre OpPraHudecKOro MUpay,
«IBOJTIOLINS KUBOU MTPUPOJIBI», « IKOCHCTEMBI M MPUCYIITHEC UM 3aKOHOMEPHOCTH.

Llenp u3yuenus ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIQJICHMEC  OOYYalONIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHATBHOMN
OpPraHM3allMi JKUBBIX CHCTEM PAa3HOTO0 paHra H MNPUOOPETCHHE YMCHHM
UCIOJIBb30BaTh ATH 3HAHMS JJIi TPAMOTHBIX JCHCTBHI B OTHOIICHWH OOBEKTOB
YKUBOW MPHUPOJIBI ¥ PEIICHUS Pa3INYHbIX KHU3HESHHBIX MPOOJIEM.

JlocTrkeHne 1eNi u3ydeHus: yueOHoro npenMera «buosnorus» Ha 6a3oBoM

ypOBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrne y OOYYaIOIIMUXCS TMO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aUY;

CTaHOBJEHHE Yy oOydarommxcs oOuied KyabTypbl, (PYHKIIMOHAIbHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOILIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
U3y4E€HUU OMOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS QTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM I TOBBILICHUS YPOBHSA
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COONIOAEHUE Mep NPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMASIIMM B

COCTaB HpeI[MeTHOP'I obnactn ((ECTGCTBGHHO'Hay‘-IHBIe MpCaAMCTEBD.



Jlst m3ydennsi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34

yaca (1 yac B He/IeII0).



COAEPKAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MEpeHHEe, KiIacCU(pUKAIMs, MOJCITUPOBaHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktrueckass paboraNe 1. «Mcmonp3oBaHHE pa3IUYHBIX METOJIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinnuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, IOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,

MHUKPOIJICMCHTBI. Bo;:[a N MUHCPAJIBHBIC BCIICCTBA.



OyHKIMM BOABI U MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonornyeckue
byHKIUN OETIKOB.

®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.

VYrneBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1€30KCUpHb03a),
aucaxapuabel  (caxaposa, JaKTo3a) W TIoymcaxapuiibl  (Kpaxmal, TJIMKOTEH,
nesoo3a). buonornueckue GyHKIUM yriieBOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuabl, CcTepouasl. [HuapoduiIbHO-
ruapodoOHbie cBoiicTBa. buonormueckue @yHkuuu aunuaoB. CpaBHEHUE
YTJIEBOOB, OEJTKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u pyHKIIHH.

[{utonorus — Hayka o kietke. Kiierounas teopust — npumep B3aUMOAEHCTBHS
ujeil 1 pakToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak 1nenoctHas >xuBas cuctema. OOmue NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHUs TPOKApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
ADYKAPUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHON, >KUBOTHOU U

IrpUOHOM KJIETKHU.



[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
¢bynkiun. [Inazmatudeckas memoOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opraHouibl. OpHomeMOpanHble opraHounbl kietku: JIIC, ammapart ['onbmxw,
n30cOoMBbl.  [oTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUU, IUIACTUIBIL.
[Ipoucxoxxknenue MUTOXOHApUM © Twiactua. Bunel mnactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIILIKO. XPOMOCOMBL.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XHUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubl u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MoJeKyiIbl BoJb», «buocunres 6enkay, « CTpOCHHE MOJIEKYJIbI OSIKay,
«Ctpoenue ¢epmenta», «HykmennoBsie kuciotbl. JIHK», «CTtpoeHne Moiekyibl
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHME MPOKAPUOTUUECKON KIETKU,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMUABD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHHUS
HaOJIOJICHUM, W3MEPEHUM, HSKCIIEPUMEHTOB, MUKpOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONW AaKTUBHOCTHU

dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl).



Jlabopatopuass pabora Ne 2. «M3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
JKUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
OMHICAHUEY.

Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTpOoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OOMEHE BEIIECTB U MPEBPAILCHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (hOTOCMHTE3a. 3HAUECHUE (POTOCUHTE3A NJIsl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqsl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINe OakTepuu. 3JHAUEHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPIreTUICCKOro OOMEHa.

Peaknuun wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe aMuUHOKUCIOT. Posib pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.

bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC



Bupycamu. Bupyc mmmynoneduruta genoBeka (BUY) — Bo3Oymurtens CITN/da.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkauuu «Yasoenne IHK u tpanckpunumsy,
«buocunres 6enka», « CTpoeHUE KIETKU», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblil UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B HHTepdaze. Pemnmkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[[uTONIOrMYECKUE OCHOBBI  Pa3MHOKEHHS M  UHAUBUIAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchsl, npoucxonsdiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrolioe U noJjioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE VISl CEJIEKLUU.

ITonoBoe Pa3MHOXKCHHUC, €T'0 OTJINYUA OT Oecnonoro.



Meiio3. Cranuu meio3a. [Iponecchl, MpoUCXOAIIME€ HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOJIOrMYECKUMHA CMBICT H
3HaYEHUE Meno3a.

['amerorenes — mpoiecc 0Opa3OBaHUs TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHUE M PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OcoOeHHOCTH CTpOEHHUs SUIEKIETOK M crepMaro3ouoB. OTI0A0TBOpEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraruBHOe pa3MHOKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nukim», «Pemmukanus JHK», «Mutos»,
«Meiosy, «IIpsMoe n HenpsiMoe pa3BUTHEY, «l aMETOreHe3 y MJIEKONMUTAOIIUX U
yesnoBekay, « OCHOBHBIE CTaIUA OHTOTEHE3a.

OobopyaoBanue: MHUKPOCKOTI, MHUKpPOTMpEnapaThl «CriepMaTo30uibl
MJIEKOITUTAIOLIETOY», «SHleKneTka MileKonuTawoeroy, «Kapuokunes B kierkax
KOpelIKa JIyKa», MarHuTHasE MoJelib-alniuinkanus «J/lejgeHue KIeTKu», MoJelb

JTHK, Mmonenp metadazHoit XpOMOCOMBI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Jlabopatopuas pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpPENnaparax».

Tema 6. HaciieicTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKHA. Poibs nuTosioruun
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIOIOTHYECCKUH,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. ['eHeTn4Yeckasi CUMBOJIMKA, HCMOJIb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, yCTaHOBIECHHbIE . MeHnenem.
MonorubpujiHoe CKpelllMBaHUEe. 3aKOH €JIMHO-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JlurubpuHOe  CKpelIMBaHHME. 3aKOH  HE3aBHCHMOTO  HaCJeJO0BaHUS
npu3HakoB.  [lUToreHeTHMYeCKWe€  OCHOBBI  JUTHOPUIHOTO  CKpEILIMBAHUSI.
AHanu3upymolee ckperiuBanue. Fcrnoap30BaHre aHATM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLETJICHHOMY HAacCJICIOBaHUIO T€HOB. HapyllleHrue cuenjieHus reHOB B pe3yibTarTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moya. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omMorameTrHsle W TreTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CIIETIJICHHBIX C MTOJIOM.

M3menunBocTh. Buabl N3MEHYNBOCTH: HEHACJIEACTBEHHAS M HACJICICTBEHHAS.
Ponb cpenpl B HeHacJIeACTBEHHOH U3MCHYUBOCTHU. XapaKTepUCTUKa

MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuanoHHbBIN psifi U BapualliOHHAsT KpUBasl.



Hopma peakunun npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTallmoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (akToOpBbl.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHOW n3MeHunBoctd H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YeJIOBEKa: TCHCATOTHUCCKNM, OIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITIOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKAa: TEHHBIE OOJE3HH,
00JI€e3HN C HACJIEICTBEHHOW MpEeApacnoyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBBIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTMOpPUIHOE  CKpEIIMBaHHME U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«llutonornyeckue  OCHOBbI  JWTMOPUAHOTO  CKpeliuMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapThl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,

CLOCINICHHOTO C IIOJIOM», «KapI/IOTI/IHBI YCJIOBEKa MW JKHUBOTHBIX», ((BI/IJIBI



W3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrnKa rpynm KpoBw», « MyTarimoHHas U3MEHYHBOCTH.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nmoMuHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tella), repoapuii «I'opox moceBHOI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHOW U3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSiJia U BApUALIMOHHON KPUBON».

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUMHA U JTOMECTHKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpasus
KYJbTYpHBIX pacTeHuM. LIEHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTepbepa. bIuM3KOpoaCTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otrnanénnas rtubpumm3anus u e€ ycrnexud. VcKycCTBEeHHBIM MyTareHes U
MOJyYEHUE TOJMUILIONAOB. JIOCTHKEHHMS CENEKIMU PACTEHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl

co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas



nHxeHepud. Kietounble KyJbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KinonupoBanne BBICOKONIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojoruyeckue W dtudyeckue  npobmembl. MO —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanumu:

[Toptpersi: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubl u cxembl: Kapta «LleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnouus», «OO0beKTH OMOTEXHONOTHN», «KileTouHble KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHKE: MYJISIKH TUIOJA0B U KOPHEIIOOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

OkcKypcusi«OCHOBHBIE METOAbl M JOCTHKEHUS CEJEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO

arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[IpeanocbulKM BO3HWKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIFOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BOMOLMU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHUST BHUJOB B MaJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOIHbIE (POPMBIL.

buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.



OMOpHONOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpPIaHH3MOB.

OpomonmonHass Tteopus Y. JlapBuna. [lpeanocwliky BO3HHKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OTPAHUUYEHHOCTU PECYPCOB, HEONpEIENEHHAs MU3MEHUYHUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkposomonus. [Tonynsnus Kak equHUIA BUIa U 3BOJIOLUY.

JIBrkymne cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupoje. MyTanroHHBINA
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3onauusa u murpanusi.

EctecTBeHHBII 0TOOp — HamnpaBisgOmMil Qakrop 3Boatouud. DOpMbI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUuU. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl M HIUO-aTANTAIIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxeHrne OT HecleUUaTu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnYecKoro Mupa Ha 3emie», «3apoablIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a



cyuiectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unuoamantaummn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMIECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KouleKIus «POpMbI COXPaHHOCTU
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpPACKH Tena).

JlaGopaTopHblie U NpakTHYecKUue padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKICHUU >KU3HU. HayuHble TUMNOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHbie 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.

@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas dpel. llameosoiickas 3pa u €€ TEpUOABL: KEMOPHICKHUA,
OPAOBUKCKHUH, CHLITYPUMNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIOTEHOBBIN.

XapakTepucTuKa KiIuMaTa M IeoJIOTHYeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCcKOro Mupa Kak oTpaxeHue »3Bojtouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBoIOLIKA YeJIOBEKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymne  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBeHHbI o00pa3 KU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BpPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckasi).  UepTel  MpUCHOCOOJEHHOCTH  MpeICTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIECTBOBaHMS. EIWHCTBO 4YenOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, 4.
JlapBuH.



Tabmunel u cxembl: «Bo3numkHoBenne CoJIHEUHOW cucCTeMbl», «Pa3Burhe
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOTO MUPAY,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 ueJioBeKa», «JIpeBHeiinume moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIC JI0/INY, «HenoBeuecKue pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CICTNKUA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHONO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB pacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIONKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Oprann3Mbl U OKpYy:Kamolas cpeaa.

DKoJIOrus KaKk HayKa. 3a7aud U pa3feibl SKOJIOTUHA. MeToIbl 3KOJIOTHYECKUX
HCCIIEIOBaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
BHYTPHUOPTAaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnoTtnyeckne, OWOTHYECKHE U AaHTPOINOTeHHBIC. JIEHCTBHE HKOJOTUYECKHX
(hakTOpOB Ha OPraHU3MBI.

AlGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.

buonornueckue puTMBI.



buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJIECTBUU:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOKO03 U ero ¢opMmel. [lapazutusm, koomneparnus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHUYECKUX B3aWUMOJECHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH ronyysinuu. (OCHOBHBIE IIOKa3aTelu
NOMYJSUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[MmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsaiusl.

JleMOHCTpauM:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGopartopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbBIX MECT OOUTAHUD.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BUIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Dkosiornueckne cuctembl (3kocucreMsbl). [loHsaTHe 00 »sKocucTeMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMileBble LEMW W  CETH.

OCHOBHBIEC TTOKAa3aTeI AKOCUCTEMHBI: 6I/IOMaCC3, IMPOAYKIIHA. DKOJIOTUYECKHUE



OUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOrEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWumBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiaepo/a,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Ooropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJIEHUsS MPUPOJHBIMU pECypcaMu U HUX UCIHOIb30BaHuE. JloCTHXKEeHUs
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpaUu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemu mmranmsy, «IKoJoTHUYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeIIass cocTaBisiomas

ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3GdexTy, «DaKkTophI



panvoaKTUBHOTO 3arpsi3HeHusi Ouocdepb», «OO0mas cTpykTrypa Ouocheps»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».
ObopynoBanue: MoJenb-anmanKanus «TUnUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunn «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyMIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepaunu, U300pa)KeHHs] OXPaHSEMbIX BHJOB

pPaCTEHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:

JIMYHOCTHBIM, MCTAIIPCAMCTHBIM H ITPCIAMCTHBIM.

JINMYHOCTHBIE PE3YJIbTATBHI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHUBaUM K OOy4YeHHI0  OHOJOoTruH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOACTBOBAThCS B CBOEH
JESATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYILIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUSHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIecCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpPa3BUTHA, PA3BUTUA BHYTPEHHEHW TMO3UWLUMH JIMYHOCTH, IATPUOTHU3MA,
YBAXECHUS K 3aKOHY U IPABOIIOPAAKY, YEJIOBEKY TPYyJa U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon dDenepanuu, MpUpoe u

OKpYKaroUIEn cpelie.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OIBITA U ONbITA JACATEIBHOCTH B IMPOIECCE pealu3ali OCHOBHBIX HaIPaBIICHUN
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHncKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOMNOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCSKICHHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MPH OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,

naTpuoTu3Ma, yYBAXCHHA K CBOCMY Hapoay, YyBCTBa OTBETCTBCHHOCTHU IICPCA



Ponunoy, ropmoctm 3a cBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJbTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHUE K MIPUPOTHOMY HACJICAUIO U IMaMSATHUKAM TIPUPO/IBI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJIOTHM, TOHUMAHMUS 3HAYCHUS OHOJOTMHM B ITIO3HAHUHU 3aKOHOB
TPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIyXXEHHMIO M 3amure OTedecTra,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IIECHHOCTEH POCCUIMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3/JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOMIECTBEHHBIX OTHOIICHUI;

MOHMMAaHHUE IMOIMOHATBLHOTO BO3CHUCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BHUAAX HMCKYCCTBa, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMUYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MOHMMAaHUE W peaJn3alus 3J0POBOTO M 0OE30IMacHOro ooOpa3a KU3HH
(310poBO€  TIMTaHHWE, COOJIIOJIEHHE TUTMEHUYECKMX TIpaBWJI M HOPM,

cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAHUE IEHHOCTH TPaBWJI HHJUMBUIYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCICACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayuiell mnpodeccud U pearn30BbIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelLIeHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HSKOCHUCTEMAX, OXpPAaHY BHUJIOB,

AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHUS, YIKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YWTATENBbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHUMAaHUE ClIeuuPuKA OHOJIOTMM KakK HayKd, OCO3HaHUs €€ pPOoJu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpeAcTaBlIeHUsT 00 OKpYyXKarolleM MHpE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHu Mpolsem
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIlaTh  PEeCypcHble  MNpPOOJEeMbl  pPa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHUIO,  palMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJOTMYECKUX 3HAaHUH B LEJIX

NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
U U3YYCHUH OUOJIOTHH;

IIOHUMaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MHCIIOJIb30BaTh IOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U NPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOJTYyYEHHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHMW MO OWOJIOTUU B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpG6HOCT5[MI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HAUYMMbIE i1  (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaAIOUTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOI0B TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIEIOBaHWE,  HaONIOeHWe, W3MEpPeHHe, OKCIEPUMEHT ©  JIPYTHuX),
yHHUBEpCajbHble YydeOHble JeHCTBUS (TIO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,
peryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIIETCHIIMM OOYYaroluxcs, CIHOCOOHOCTh

06yanomec>1 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCIOUIIIMHAPHEBIC,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JEUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHMS IPOrpaMMbl CpEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBJajnenne YHUBeEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJIbLHBIMU
NeUCTBUSAMMU:

1)0a30Bble JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeIbHO  (OPMYIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PAaCKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHH (BBIICTATh MX XapaKTEPHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh 1 JCATEILHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUU HX
TOCTIKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SIS 0OBSICHEHUS (PAKTOB M SIBIICHUM
YKWBOW MPUPOJBI;

CTPOHUTH JIOTHYECKHWE PACCYXJCHHS (MHIAYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/ICIIbHBIC CpelncTBa TUTSt peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKk)K€  TMPOTUBOPEUMU  PaA3HOTO  pOJAa,  BBIABICHHBIX B Pa3IWYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB

LeJIAM, OLCHHUBATb PUCKHU HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,



KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble MCCIIE0BaATEIbCKHE HeiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlMH, NPEeoO0pa30BaHUI0O M NPHUMEHEHUI0 B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE€ PEIICHHUsS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTHHAIbHBIE MOJIXOJbl M pEUICHUS,

CTaBHUTDb HpO6HeMI)I " 3a/1a4y, AOITYCKAoIMEC aJIbTCPHATHUBHBIC PCILICHUSI.



3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS], KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyIupoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  TIPEACTABICHHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduky, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ovonornyeckod HMHPOpMaLUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS W 3alUTHl  WHOOpMaIuw,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1)o6menue:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIILHO BBITIOJIHCHUS TpejjiaraeMoun
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB

JIMajora WA JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHbIE CpPEACTBA OOIICHMsS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJETh PAa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJEHUCTBHS, TOHUMATh
HaMEpEHUs IPYTUX JIOJIEeH, MPOSBISATh YBAXKHUTEIbHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTHHOMN
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJECHCTBUS MIPHU PEIICHUU YyUeOHOU 3a/1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKEHHIO: COCTaBJISITh IUJIAH JICHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJIAJa WU KaXXJOTO YYacCTHHMKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3UIUUA HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPYECTBO W BOOOPaKEHNE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1)camoopranuszanus:

WCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS TPOOJIeM W UX

PCUICHUSA B ) KUBHCHHBIX U y‘le6HBIX CUTyaluiaX;



BbIOMpaTh HAa OCHOBE OHOJOTMYECKHX 3HAHHUI IEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax II0 OTHOLIECHHIO K KMBOM IPUPOJE,
CBOEMY 3I0POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
po0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pELIEHUS MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLIMsIM;

pacumMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

J1laBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBbHON  pedJeKCHUH KaK  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUM M MBICIMUTENIBHBIX IIPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTyalluH, BbIOOpa
BEPHOIO PEILICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHaIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

3)npunsaTue cedst M APyrux:

IIPUHUMATb 06671, IIOHHMMasA CBOM HCEAOCTAaTKM U JOCTOMHCTBA,



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynbTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HaHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yNbTaThl IPEACTABICHBI IO T0JIaM 00YUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUU, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBas OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BECHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIeTOoYHas, XPOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I

Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 1meHTpax MHOTOOOpasus u



MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OIMCAHWE YKUBBIX CHCTEM, IPOIIECCOB U SIBJICHHWI, OpPraHU3aIisl W IMPOBEACHUEC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJTACTHYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIEC 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MIPOLIECCOB U SIBJICHUM, JIJISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HM C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pelaTh JJIEMCHTApHbIE T'E€HETUYCCKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHUIHOTO CKpPEIIMBAaHUS JUIsl TIPE/ICKa3aHus HACJICOBAHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIC W TpaKkTUYecKue paboThl, COOII0IAThH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO

OMOJIOTHYECKOr0 COJACPIKAHHA, BKIIIOYAOMIYIO IICCBJAOHAYYHLIC 3HAHUA U3



pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(MOPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMAILIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mpeameta «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUMN:
BU/JI, TOMYJISIMS, T€HODOH, PBOIIOLNS, ABMXKYIIUE CUIIbI ((DaKTOpPHI) SBOJIOINUH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHUE (DAKTOpBHI,
DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTbl, I1ENU MUTAHUs,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE Teopuu (PBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBanusi riaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnazackoro),
OMPENIENIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOTYYECHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE

AcJIaThb BbIBOJIbI HA OCHOBAHHWH ITOJYYCHHBIX PC3YyJIbTATOB,



YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOEHUS OMOJIIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALUNA, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUISI IPUHATHS NMPAKTUYECKUX PEUICHUNW B IOBCEIHEBHOU
KHU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAapHbIE OMOJOTMYECKHE 3a/1ayd, COCTABJISATh CXEMBbI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIM MTUTaHUS);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

WCITOJIH30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

KoJun4ecTBO 4acoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudpoBnie
Ne n/m P Konrpoabnsie IIpakruueckue (uidpp )
NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
! IBOIMOIMORHAT GHONOrHs ? 1 https://m.edsoo.ru/7f41cc74
) BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnmorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OPraHH3MBL 1 OKpYKAIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnmorexa LIOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buomnorus. 10 kimacc: yue0. a1t o01ieo0pa3oBat. opraHu3alyiii: yriryoo.
ypoBesb / [B.B. Ilaceunuk u ap.]; mox pexa. B.B. I[laceunnka. — 3-¢ u3a. — M.
[Tpocsemenne, 2020. — 336 c.: ua. — (JIunus xu3Hu)

buonorus. 11 kmacc: yue0. a1t o01ieo0pa3oBat. opraHu3aldii: yriyo.
ypoBenb / [B.B. Ilaceunuk u ap.]; mox pen. B.B. [laceunnka. — 3-¢ u3g. — M.

[Tpocsemenne, 2021. — 320 c.: ua. — (JIunus xu3Hu)

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

buonorus 10 knacc. KontponsHo-u3mepurenbubie Mmatepuansl. I'OC.
H3x.: Bako, 2020. — 80 c.

buonorus 11 knacc. KonrponbHo-uzmepurenbHbie marepuaisl. PI'OC.
H3n.: Bako, 2020. — 80 c.

buonorus. 10 — 11 knaccel. Opranuzanusi KOHTpOJst Ha ypoke. KOHTpoJbHO-

n3mepurenbubie Mmatepuansl. ®I'OC. Uznpa.: Yuurens, 2020. 223 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Poccutiickas anekTponHas 1mikosa: https://resh.edu.ru/

«Yuau.py»: https://uchi.ru/

«Aunexc. Yueounk»: https://education.yandex.ru/home/

«AKmnacey: https://www.yaklass.ru/

doxchopa: https://foxford.ru/about

«Cupuyc. Onnaita»: https://edu.sirius.online

bubmuoteka I{OK https://urok.apkpro.ru/
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