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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHusl MOAX0A0B K (OPMUPOBAHUIO COAEpPX AHUS Y4yeOHOro mpeameTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
colepkaHHe, €ro CTPYKTypy, pacopeiesieHue [0 paszielaM H  TeMmaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OuONOrMM TakXe VYYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTHYECKOTO MBIIIEHUS, PEJCTaBICHUI O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUs IKOJIOTMYECKU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOTr0 mpeamera «bHoorus» MpoAUKTOBAHO HEOOXOIWMOCTHIO 00€CIICUEHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOimero 0o0pa3oBaHMs 3aHUMAET BAKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3alldd M 3BOJIIOIUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl pEICHUS! BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpanuud OMOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHMsI, TMPEJCTaBICHHOIO B IMpOorpaMme IIo
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi O00IIEH KyJIbTYphI, OINPEICISIONINE aJeKBAaTHOE TOBEIICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM il (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONOrMHM OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOrO 3HAYEHHS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHusm», «Kinerka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTkeHue 1eiau u3ydeHus: yueOHoro npeaMera «buosiorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4arolmUXCs MO3HABATENBHBIX, HHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUKW B MPAKTUYCCKOW JIESITCIBHOCTH YEJOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OWOJOTMYSCKUX 3HAHWHU JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COONIONCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMEeTHOU o0JyacTh «ECTeCTBEeHHO-HAYYHBIE TTPEMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).

COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM ¢ OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢uiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHKS KUBOU TTPUPOIbI (HAOTIOICHHUE, SKCTIEPUMEHT, ONMCAHHE,
u3MepeHue, Kkiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIIHI.

JlaGopaTopHblie M MpaKTH4YeCKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H MX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoticTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alUi OMOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHH OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMH4YeCKHH COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHMHEpaJbHBIX BeUleCTB B KieTke. I[logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U



YeTBepTUYHAsA CTPYKTypa). XHUMHUYECKHE CBoWcTBa OenkoB. buonorumueckue
(yHKIMU OENKOB.

®epmeHThl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalln3aTOPOB.

VYrneBoawl: MoHOcaxapuibl  (TJIOK03a, pubdbo3a ©  Je30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuumum aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hurtonorust — Hayka o kierke. Kinetounas Teopust — mpumMep B3aUMOJICHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKass U Mpokapuotudeckas. OcoOEHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Ipoucxoxxnenne MUTOXOHApUM W TutacTua. Bunbl mmactun. HememOpanHbie
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KJIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KUBON IPUPOAEH.



Tabmuibsl u cxembl: «llepuoamdeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKH», «CTpOoeHUE KUBOTHOU KIETKH,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MHUKpOIpenapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydyenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUl IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTtax U Hx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
meTtabonuszma. Poib 3aKOHOB COXpaHEHUs BEIIECTB W DHEPrUM B TOHUMAHHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
¢dotocunTesa. DhdexkTuBHOCTh HoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuuecknii oOMeH B KieTke. PacimersieHue BemecTB, BBIACICHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPTreTHYECCKOTO OOMEHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pombp pubocom B
OounocuHTe3e Oenka.



Heknerounsie popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BHY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetst: H. K. Konpuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHune U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KJIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KW3HEHHBIW LUK KieTku. MHTepdasza m MuTO3.
[Iporecchl, mpotekatonue B uHTepdaze. Pernukarnus — peaxkiyds MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsiuiue Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOTOrMYecKud CMBICT H
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30u[, SIHMIEKIeTKa) — CIEepMaTOreHe3 U OBOI€HE3.
OcCoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHe. THIbI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsaAMoe (JIu4uHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUS.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemnukamus JHK», «Mutosy,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KIeTku», MOJENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota Ne 3. «HaOmromenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHsI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
¥ SMOpHOJIOTMH B CTAaHOBJIEHWW TEHETHKU. BKIaq pOCCHUUCKUX U 3apyOeKHBIX
V4E€HBIX B pa3BUTHUE TEHETUKH. MeToasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LUUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIE/IOBaHMS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpemyBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosieHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHue cuemieHus reHoB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOpHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

HN3menunBocTh. BHUabl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakunun npusHaka. KonuuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKKM U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. MeHo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMoHHAast U3BMeHYUBOCTh. Knaccudukanusi MyTamuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbsle (haKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOM u3MeHunBocty H. Y. BaBuioga.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METO/Ibl T€HETHKHU
yeJIOBEKAa: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[TI1P-anamu3a. HacmencTtBenHnnle 3a00JieBaHUS 4YeJIOBEKA: TE€HHEBIE OO0JIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTanud. CTBOJOBbIE KIETKH. [IpUHITUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAaHME. 3HAYEHHUE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdemoncTpanum:

[loptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxeMbl:  «MOHOTHMOpHJIHOE  CKpEIIMBAaHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBA», «3aKOH pACHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpmaHOe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AJUIENIBHBIX TE€HOB», «l'eHeTnueckue KapTel PpPACTEHHUI,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «Bub



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTnka rpymi KpoBu», «MyTallMOHHASI U3MEHYUBOCThHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bOopMBI KPBLIILEB M OKPACKU Tela), TepOapuii «I"opox MmoceBHOMN.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsAJla U BAPUALTMOHHOW KPUBO.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa W IpPOILECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALM.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbIi U MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtuOpuamsanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHes U
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. Tallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinerounsle KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTEHHUM.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoMamHuX >XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotsl akanemuka M. ®@. MIBanoBay,



«Ilomumnonausi», «OOBEKTHl OHOTEXHOJOTHM», «KileTouHblE KyJIbTYpPHl U
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI0I0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTH)KEHHUS CEJEKIMU DPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpeanochIkKu BO3HUKHOBEHHUS DBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BOJOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJl@OHTOJIOTHYECKONW JICTOMHUCHU, TIEPEXOJHBbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs HAMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOIpEIETEHHAsT U3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosionuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonynsiiusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl ((hakTOphl) SBONIONMK BUIOB B MpUpPoe. MyTallmoHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBenHbIii 0TOOp — HampaBiusomuii (Gakrtop dBomOIUU. DOPMEI
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCIIOCOOJIEHHH Y Oprannu3MoB. ApoMop(o3bl U UIHO-aAaNTallUu.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa30BaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHasd. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabmuup!l 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3eMie», «3apoIbIIIH

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsimuu»,  «MyTaronHas

U3MEHYUBOCTH», «Apomopdo3bl», «amoagantanuny, «OOmas gereHepaius,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapsuHa», «boppba 3a cymectBoBaHue», «lIprCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMUHBIMU THIIAMU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJelNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, KoJulekius «DOpMBI COXpPAaHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHble TIPEACTABICHUS O 3apOXKICHUU KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
3BOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl. [lameosoiickas spa u €€ Tmepuoabl: KEeMOPUMCKUIA,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKkas 3pa v €€ NeEPUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrE€HOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U TeOJOTMYECKUX MpoueccoB. OCHOBHBIE STallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCcKOro MHpA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS Y€JIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npeacTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek mnpsaMoxondmud, YenoBeKk HeaHAEpTalbCKuiM, YeloBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JACThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOONEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne ConHEYHOM cUCTEMBI», «Pa3BuTHE
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CIJIENKU WIH
M300paXKeHns KaMEHHBIX OpYyIUidl MNEepBOOBITHOIO YeloBeKa (KaMHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3ydeHne MCKOMAaeMbIX OCTaTKOB PACTEHUHN U
KUBOTHBIX B KOJIIICKIUSIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOrMs KaK HayKa. 3ajaui U pa3feibl IKOJIOTMU. MeToIbl SKOIOTrHYECKUX
UCCIIEA0BAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOIMOTeHHble. JlefcTBHE HKOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonorunueckue puTMBI.

buotnueckue (baxTopHI. Bunnr OMOTHUYECKUX B3aUMOJICHICTBHUI
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoasar, K. @. Pynwe, 3. ['ekkensb.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckne 0cCOOEHHOCTA PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M IKOJOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHstue 00 »dKkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B HIKOCUCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
OUPAMUIBI:  TPOAYKIUH, YHUCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemectBo u ero Qgynknuu. OcobeHHOCTH Ouochepsl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUsI B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa yCcToWunBocTU Ouocdepsl. OCHOBA pallMOHATHHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTikeHus
OMONOTHY U OXpaHa IPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yemoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme MCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3ddexT», «DakTopshl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mojenb-ammukanus «Tunuuable OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHIIMx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®enepannu, H300paxKeHUs OXpaHAEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnMBalTCiS TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMsI  OOydaloUMMHCS IpOrpaMM  CpeAaHero obuero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOYy4YeHHWIO  OHWOJIOTHH,
IieJICHAIIPABICHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH ILIEIIH U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA MHpeaMeTra «buomorus» moCcTUraroTcs B
€IMHCTBE Y4YCOHONW W BOCHUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, TMPHHATHIMH B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IPOIECCaM CaMOIO3HAHUS, CaMOBOCIIUTAHHS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEH TMO3UIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TPYJa U CTApPIIEMy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO OTHOILICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaAuIUsIM MHOTOHAIIMOHAIILHOrO Hapoaa Poccuiickoit denepanuu, Opupoae u
OKPY’KaIOIIEeH cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOUN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUNUCKOTO OOIIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/lad, YBAKHUTEIHbHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€pe.
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOSALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHUE K IMIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHe OHMOJOTHM, MOHUMAHUS 3HAYECHHS OWOJOTMKM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaenHas yOeXJIEHHOCTb, TOTOBHOCTh K CIYXK€HHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI U
IMOLUMOHAJIBLHOIO 0JIATONMOJYYHs:

NMOHUMAHUE U peau3alus 370pOBOr0 M 0OE€30MacHOro o0pasza KU3HH
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

MOHMMAaHWE 1EHHOCTU MPaBWJI HMHIWBUIYAJIbHOTO U  KOJIJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPY10It00He;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHAILHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K pasNuyHbiM cepaM MpoPecCHOHATBHONU NeATEIHHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealin30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1eNIecO00pa3HOe OTHOIIEHUE K MNPUPOAEC KAK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;



MOBBIIIICHHE YPOBHS HSKOJOTHYECKOHW KyIbTYphl: NPHOOPETEHHE OIbITa
IUTAHUPOBAHHUA TIOCTYIKOB M OICGHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKUX MpoOJeM U myTed ux
peleHus;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HaHWS W YMEHHS TPU PEIICHUH TPoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM
MIPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWI  TOBEACHUS B IPUPOJIE,
HampaBJICHHBIX Ha COXPAHEHHWE pPAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpUATHE JCHCTBHIA, TNPUHOCAIIUX BpEIl  OKpYyXKaromle
NPUPOTHON Cpe/ie, YMEHHE MPOTHO3UPOBATH HEOIArONMpPUATHBIE JKOJIOTHYECKHE
MIOCTIeICTBUS MIPENIPUHUMAEMBIX JCHCTBUI U MPEIOTBpaIaTh UX;

HAJIMYME Pa3BUTOTO YKOJOTHUECKOTO MBIIICHUS, SKOJIOTHUIECKON KYIbTYpHI,
OTbITa JeSTeILHOCTH IKOJIOTHYECKOM HaTpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHUKATUBHOM W COIMAIIBHOMN
NpPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON NEATEIHHOCTH YKOJIOTHYECKOM
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHMSI:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE $I3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEeICTaBIeHUsI 00 OKPYXKAIOIIEeM MHUpE KaK O €JIMHCTBE MPUPOJbI, YEeIOBEKAa U
o0miecTBa, B IO3HAHUM MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpolieM
COXpaHEHUs! IPUPOJTHOTO PAaBHOBECHS,

yOexkIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJISi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pPecypcHble MPOOJIEMBbI  Pa3BUTHS
YeJI0OBeUeCTBA, MOMCKA MyTel BBIXO/a U3 INIOOATBHBIX 3KOJOTHYECKHX MpoOsieM U
o0ecriedyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYpPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJIYYEHHMM OWOJIOTMYECKUX 3HAaHUM B IEIIX
MOBBIIICHUS OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, GopMHpPyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MOHMMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, HCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIMXCS JaHHBIX C LIEJIbI0 MOJYyYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTHM HAYYHOM MESTEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh UHANBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSA yueOHoro mnpeamera «buomorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOYYaAIONINXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, 3HEPTHUsl, SABJICHUE, MPOLECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClieloBaHre,  HAONMIOJeHue, W3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue G yHKIIMOHATBHO M
IPaMOTHOCTH H  COIMAIBHOH KOMIICTCHIIMA OOYYaroIIHUXCs, CIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAJIbHbIE Yy4YeOHbIE JIEUCTBUA B
[TI03HABATEJIBHOU U COLIMAJIbHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI TPOTPAMMBI CPEIHETO OOIIETO
o0pa30BaHus JOJKHBI OTPAXKATh:

OBiagenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHII:

CaMOCTOSITEIbHO  (OPMYNHpPOBAaTH M AKTyaJu3upoBaTh  MpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

HCMOJIB30BATh IPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOIO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPyTUMU MOHATUSAMU);

ONpENENATh LENU JACATEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTB PE3YJIBTAThI IESITENBHOCTH C IOCTABIECHHBIMHU LIEIISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
YKUBOU IIPUPOBI,

CTPOUTh JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO
aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTM U NPOTUBOPEUHS B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

IPUMEHATh CXEMHO-MO/ICJIbHBIE CpeAcTBa JUISL NPEACTABICHUSA
CYILIECTBEHHBIX CBS3€d M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaKK€  MPOTUBOPEYMI  Pa3HOr0  poJa,  BBIIBIEHHBIX B PAa3JIMYHBIX
UH(POPMAIIMOHHBIX HUCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOpJMHUPOBATh M  BBIMNOJHATH paboOTy B  YCIOBHUSX  peEalbHOrO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE [TPU PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeiiCTBHSA:

BJIJIETh HAaBbIKAaMU y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOMN AESITENbHOCTH,
HaBbIKAMM  pa3pelieHus Mpo0sieM, CIOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJOB NIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUABI JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEepIpeTalry, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCJI€ IPU CO3AaHUU YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0OOpa30BaTEIbHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pElIEHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEPKJICHHH, 3a/1aBaTh MIApaMeTPbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;



OCYILIECTBIIATH IICJICHANIPABICHHBIM MOUCK TEepeHOca CPEJCTB M CIOCOO0B
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OpUTHHAIBHBIC MOAXOABI U PEIICHMUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAy4YHO-TIOMYJSPHOW JHWTEepaTrype, OHMOJIOTHYECKUX CJIOBApsAX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHeTe), aHaIM3UPOBATh
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoit uHGOpPMAIMU, HEOOXOIUMOMN sl BHITIOHEHUST YYCOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHMS Pa3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoil nHGopMaKK (CXeMbl, TpadUKH, AUATPaAMMBbI, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouosiorudyeckoit mHGOpPMALMEH: TPUMEHATh XUMHYECKHEe, (HU3NYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HATJISTHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BeeX c(epax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JIMAJIora Uik JUCKYCCUH);

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMSATYATHh KOH(JIMKTHI U BECTH MTEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBHUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsSI TPYITIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH YU4eOHOM 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BOBMOXXHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh Kaue€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMH HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUsIX, IPOSABIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OHOJOTMYECKUX 3HAHUN I1IEJICBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/710POBBIO U 3I0POBBI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUII;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOM 3pYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO TMOBBILIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOST M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduieckue s yaeOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUBI JESITEIBHOCTH IO MOJTYYSHUIO HOBOT'O 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUsX, a TaKKEe B pPEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpemMeTHbie
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsA ydeOHOro mpeameta «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OWOJIOTHH B CHCTEME HAyYHOTO
3HaHHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
KW3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpallcHue
SHEPIuM), TOMEOCTa3 (CaMOPEryJisiiiusi), YPOBHEBAsI OpPraHU3AIMS JKUBBIX CUCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTHYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajbHas JIorMa MOJIEKYJApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
MIPOUCXOXKJEHUS KyJIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMHMCAHME >KUBBIX CHUCTEM, MPOLECCOB U SIBICHWM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJYYCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUW, TEOPUH M 3aKOHOB, yYMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX KM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIEecCOB: 0OMEHa BEUIECTB M MPEBpAIllCHHUs] YHEPruu B KIETKe, (OTOCHUHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOIIECCOB M ABJICHUM, IS MPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUI UL  PalMOHAIIBHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEHETHYEeCKHE 3aJaud Ha MOHO- U
OUTHOPUIHOE CKpPELIMBAaHUE, CIEIIEHHOE HAclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIMBAaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIaDOpaTOpHBIE M IpPaKTHUYECKHE padoThl, COONIONATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeCcTBa MaccoBOW MH(POpPMAIUH, HAYYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHE acCIEeKTbl COBPEMEHHBIX HCCIIEIOBaHUN B OWOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;



yMEHUE CO37]aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as OMONOTHYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHMs, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PACKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB W TIOHSTHM:
BU/I, TOMYJISAIMS, TEHOPOH I, IBOJIIOIMS, ABUKYIIUE CUIIbI ((haKTOPbI) IBOIOLHH,
IPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa3oBaHUE, HKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TNPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
IKOJIOTUYECKasl MUpaMujia, OUoreoneHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTUYECKUE TeOpuu (dBOJIOIMOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TIaBHBIX HalpaBlICHUNU H
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. . Bepnanuckoro),
ONPENENATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHW3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBIABJICHUE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUIl M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEpPEeHOca
BEIIECTB M MOTOKAa JHEPIHUM B 3KOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXMMHYECCKUX
ITUKIIOB B Omocdepe;

yYMEHHE TPUMEHSTH MOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, JJISl NMPUHATHS NPAKTUYECKUX PEUICHUWH B MOBCEIHEBHOU
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETrO 370POBbSl M 3/10POBbS
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpele, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUIM
COBPEMEHHON OMOJIOTHH VISl palliOHATFHOTO MPUPOAOTIONB30BaAHNUS;

YMEHHE peniaTh 3JIEMEHTapHbIe OMOJOTHYECKHE 3a/1adM, COCTaBISTh CXEMBbI
MepeHoca BEIIeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJIOOANBbHBIE  DKOJIOTUYECKHE  MPOOJIEMEI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOOTrNYecKyt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 1 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 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKPY/RATOTIAA Cpeiid https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5
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https://m.edsoo.ru/7f41cc74
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