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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl IO OHOJIOTMM TEOPETUYECKYIO OCHOBY JUIS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHHUS 00 OOLIUX 1ENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHMSI 4esloBeYeCKOro obiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH 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
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKM 0OO0pPa3oBaTEIBHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
NEeSTENbHOCTU/YUeOHBIX JEUCTBUN OOYYaIOIIUXCS IO OCBOEHHUIO COJIEPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUYECKUX TEOPUM, a TaKXKe 3HaHWUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4YHUCIIE: MPOPUIAKTUKH HACIIEICTBEHHBIX 3a00JIeBaHUI YeloBeKa, MEIHKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUIICHHE BHUMAHHUS K IPUKJIAJHON HAPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOH KapTHUHE MHUpA, pacIIupsieT U 000OIIaeT 3HAHUS O XKUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K dKUBOU MpUpOJe
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /i OMNpEAeNeHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpPaKTUYecKoi naedrenbHocTH. Oco0oe MecTo B 3TOW cHCTEME 3HaHWUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHHE COJEp>KaHUS y4yeOHOro Marepuajga B MpOrpamMme IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOIINE COJEp/KaTeIbHble JTMHUU: «buosorus kak Hayka. MeTonbl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOIONHUS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUH B OTHONIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUMIOTEe3aX, MpaBUIax, CIy>KallluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIlUM;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmuxcs YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS dITHICCKIX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCETHEBHOM JKU3HU JIJIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYCOHBIM TIPEAMETOM, BXOJSAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



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 gac B Hefent0).

COIEPKAHUME OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢puiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHUS KUBOUW TIPUPOJIBI (HAOJI0ICHHUE, SKCTIEPUMEHT, OMMCaHHE,
u3MepeHue, Kkiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIHI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHHMe pa3TUYHBIX METOJOB MPH
U3YUYEHUU OUOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIHUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaundne
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MONYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OnoC(EepHBIH.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIHNH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMH4YeCKHUH COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHUKpPO3JIeMEHThl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKUIUM BOJABI M MHUHEpalbHBIX BemlecTB B KkieTke. lloxnepxanue
OCMOTHYECKOT0 OanaHca.



benku. CoctaB U cTpoeHHE O€IKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OENKOB.
Hes3amennmMbie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUYHAS M
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKIMU OENKOB.

®depmeHTHl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoael: MoOHOcaxapuiabl  (TJOK03a, pubo3a U JIe30KcHpub03a),
aucaxapuabl  (caxapos3a, JakTo3a) M moaMcaxapuabl (Kpaxmall, TJIMKOIEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormveckne ¢GyHkuud JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie xucnorsl: JJHK wu PHK. Hyxneoruasr — MOHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hurtonorusa — Hayka o kietke. Kiietounas teopust — npuMep B3aMMOAECHCTBHUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUSs KIETKH.

Krnerka kak menoctHass >xuBas cuctema. OOmMe NTpU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak reneruueckwmii ammapar,
cCUCTeMa CHUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS TpOKapuoTHYeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHHE
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. [lurormaszma u eé
opranousibl. OnmHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['ombmxw,
nu30coMbl.  [lomyaBTOHOMHBIE OpPraHOMABl KIETKU: MHUTOXOHIPUHM, IUIACTUBI.
[Ipoucxoxnenne MUTOXOHApUM W TiacTuA. Bunbl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. OYHKIIMU OPTraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynatopHbiil LeHTp kiaeTkd. CTpoeHue snpa: snepHas o00JI0YKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.



Juarpammel:  «PacnpenesneHue  XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHne XMuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE.

Tabmuibsl u cxembl: «llepuoamyeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKyYIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKyJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennosbie kucinoThl. JJTHK», «CTpoeHne MOIeKyIbl
AT®», «CtpoeHne 3yKapUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKNY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUumuab.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpyAOBaHUE [JIsi TPOBEACHUS
HAOIIOJICHUI, W3MEPEHUM, SKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOEHHSI KIETOK pACTCHHM,
KUBOTHBIX M OaKTEepUH IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTrax U HUx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BEIIeCTB, WU METa0oIH3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) U
JTUCCUMMWIISIIUS  (PHEpPreTHYeckuid OOMEH) — JIBe€ CTOpPOHBI €IMHOIO0 IIpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboau3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHblid. Poib ¢pepmeHToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemHOBas a3l (orocuHTe3a. Peakumu
¢dotocunTesa. DphekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha GOTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €TO0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocHHTe3. XEeMOCHHTE3UPYIoIue OakTepur. 3HaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMEH B KileTke. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancisiuus — Onocuntes



Oenka. Ortanbl TpaHcasuuu. KonupoBanue amuHOKucHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTM CTPOEHUS U JKU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KMBOTHBIX W YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEeHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumpel 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMeH», «Ximoporacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue U pyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1ukin Bupyca CIIM/a,
6akrepuodaray, «Permmukanus JHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KrnerouHbrii UK, WM KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccrl, mpotekatomue B uHTEepdaze. Pemnukamus — peaxkius MaTpUYHOTO
cunreza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[luTosmornueckue OCHOBBI Pa3MHOXEHMS U UHIAMBUAYAIBHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3sMHOKEHHST OPTAaHU3MOB: OEcIoyioe U MoyioBoe. Buasr Gecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHWE OJHO- M MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. MIcKycCTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

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

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTagusix Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicn u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHWs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SIMIEK/IeTKa) — CIEepMaToreHe3 M OBOTCHES.



OcoOeHHOCTH CTpOEHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHOHATBHOIO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJeHue, racTpyisauus, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MMOCTAMOPHUOHAILHOTO PAa3BUTHS: TpsIMOE, HeEmpsaMoe (JTu4MHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumet w  cxeMbl: «®DOpMbI Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwutos3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpOTpEnaparthbl «CrniepmMaTo30u bl
MJIEKOIIUTAOUIEro», «Slineknerka Miaekonuraroniero», «Kapuoknnes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-aliuiuKanus «JlelieHre KIeTKW», MOJEb
JIHK, monenb MeTada3HOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

JlabopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus pazsutus renetuku. Poss nuronoruu
U IMOpPUOJIOTUM B CTAaHOBJICHMHM TEHETUKH. BKiam pocCHCKUX W 3apyOeKHBIX
V4E€HBIX B pa3BUTHE TEHETUKH. MeTOoasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LIUTOT€HETUYECKUH, MOJNEKYISIPHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAaCJIeIOBaHMs MPU3HAKOB, ycTaHOBIEeHHbIE [. Menaenem.
MonHoruOpuHOe CKpelMBaHWe. 3aKOH eauHOoo0pa3usi THOPHUIOB TICPBOTO
nokosneHus. IlpaBuno gomMuHUpOBaHUsA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUIHOTO  CKPEUIMBAHMUS.



AHanusupyroniee ckpemnBanue. Mcnoib30BaHUe aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSL OTIpEIeSICHUsI TEHOTHUIIa OCOOU.

CuemnieHHoe  HacneioBaHue npu3zHakoB. PaGora T. Moprana mno
CLUEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapyiieHne CueryieHus reHOB B PE3YJIbTaTe
KPOCCUHTOBEpA.

XpOoMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHble W reTeporaMeTHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HN3menunBoCcTh. BBl N3MEHUMBOCTH : HEHACIICACTBEHHAS U HACJICICTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbIE MPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, WM TIE€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi M3MEHYUBOCTh. Kiaccudukaims MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSII0B B HacaeAcTBeHHOM n3MeHunBocty H. . BaBuiosa.

Buesnepnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKA: FreHeaJIOTHYECKUN, OJN3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE TUYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-anamm3a. HacnenctBenubie 3a0ojieBaHUS 4YeJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICYCHHUS TCHETUUSCKHUX
OonesHell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdemoncTpanum:

[loptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuos.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpellMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH pACHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJUIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTCHUH,
JKUBOTHBIX W YeJOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,



CLUEIUIEHHOTO ¢ IonoM», «KapuoTumbel YeloBeKa M JKMBOTHBIX», «Buuel
M3MEHYMUBOCTHY», «MoaudukalnnonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jpozoduna» (Hopma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKU Teja), repOapuit «I'opox moceBHO.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

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

Jlaboparopnas pabora Ne 6. «M3yueHue MoaupUKaIMOHHON U3MEHUUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsAJla U BAPUAIMOHHOW KPUBOW.

JlaGoparopnast pabora No 7. «AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpaxX TMPOUCXOXKACHUS UM MHOr00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpoOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoja, MTaMM.

CoBpeMeHHbIE METObI CelNeKIMU. MaccoBbId U UHAUBUAYATbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusA. CKpeluBaHHE YWCTHIX JTHUHHUH.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtubOpuausanus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tarlbl
co3ganusi pexombObunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMU.
KiloHnpoBaHMe BBICOKONPOMYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MEI.
JlemoHCTpauuu:

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

Tabmuubl U cxembl: kKapta «lleHTphl MNPOUCXOXKIECHUS W MHOTO00paszus
KYJIbTYpHBIX pacteHui», «llopoapl qoMamHux XKUBOTHBIX», «CopTa KYJbTYpPHBIX



pactenuit», «Otnanénnas rudpuauzanus», «Padorsl akagemuka M. @. liBanoBa»,
«Ilomumnonaus», «OOBEKTbI OHOTEXHOJOTHM», «KIleTouHble KYyJIbTypbl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI010B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CebCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble 1 MpaKTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JAaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUSL.

[IpeanochlyIKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIOIMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa H3BoJONUM. [lajgeoHTONOrMYeCKHe: TOCIE0BATEIBHOCTD
MOSIBJICHHS] BUJOB B IMaJCOHTOJOTHYECKON JIETOMUCH, TepexoAHbie (QOpMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NIMUUs AMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiIEHHAs N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTD) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak e1MHUIA BUIA U 3BOJIIOLIUH.

JBuxymume cuibl ((hakTOpbI) SBOJIONUK BUIOB B MpHUpoAe. MyTallmOHHBIN
MpoIleCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lOmMynsiiMOHHBIE BOJHBI U Apeild
reHoB. M30s1ust 1 MUurpanusi.

EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBomOIUU. DOPMEI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHWU3MOB Kak pe3yibTaT »dBOMIONUU. [IpumMeps
MPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(hO3bl U UIHMOAJANITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbBIE  (OPMBI
BUJ1000pa30BaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



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

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

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkensb, ®. Mromiep, A. H. CeBepuios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobliin

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapsuHa», «boppba 3a cymectBoBaHue», «lIprCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJelNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJTOBHOIO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kaprta Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYHIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (GopmMbl 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 )KU3HU Ha 3emuie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
3BOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOHN 3BoMtonU. HayanbHblie 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PasButre xn3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxein. Apxenckas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
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 M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpAa Kak OTpakeHue 3BOIOIUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

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

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOTeHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek npAMoxonAmud, YenmoBeK HEaHAEPTaAIbCKUH, YeloBeK
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dKBaTOpHasbHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  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: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEepT CTPOCHUSI YEJIIOBEKAa M UeTOBEKOOOpa3HBIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMaHbOHIA), CJENKUA WU
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



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

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne uCKONMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJIIICKIUSIX).

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

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOTUs KaK HayKa. 3aJau U pa3feibl SKOJIOTUNA. MeTobl SKOJIOTHYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

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

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHME U AaHTPOIOTEHHbIE. JIeHCTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

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

buotnueckue (baxTopHI. Bungr OHOTHYECKUX B3aUMOIECHICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

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

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoasaT, K. @. Pynwe, 3. I'ekkenb.

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 padora Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTCHHUN 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 U IKOJIOTHYCCKHE CHCTEMBI.



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

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

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

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

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

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

YenosedecTBO B Omochepe 3emin. AHTpOTIOTeHHbIE M3MEHEHHs B Ouocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

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

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 yenmoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO JIecay, « IKOCUCTEMA
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 mousy, «llapankoBerii d3hdext», «DakTopbl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



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

O6opynoBanue: Monenb-ammuMkanus «Tunuunble OMOLEHO3bI», Tepbapuii
«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, H300pax€HUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnMBarTCS TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMsI  OOydaloUIMMHCS IporpaMM CpeAHero oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHWOJIOTHH,
IieJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEIIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «buonorus» TOCTUTarOTCS B
€IMHCTBE Y4YCOHONW W BOCHUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOIINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJCHUS U CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3UIHUM JIMYHOCTH, MATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPYJa U CTApPIIEMy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO OTHOILICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaAuIHUsIM MHOTOHAIIMOHAIBLHOrO Hapoja Poccuiickoit denepanuu, Opupoae u
OKPY’KaIOIIEeH cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCMUTATENIbHOUN AEATEIIBHOCTH, B TOM YHCJIE 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 TBOPYECKOW JESATEIbHOCTH 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 JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBaXKUTEIBHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
[IaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOSALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMTPUPOJHOMY HACIIEIUIO U AMSITHUKAM IIPUPOIBI,
NOCTYKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHe OHMOJOTHM, MOHUMAHUS 3HAYECHHS OWOJOTMKM B TO3HAHUHU 3aKOHOB
MIPUPO/IbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00I1IECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOopMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTEISIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

MOHMMAaHWE 3MOIMOHATIBHOTO BO3EUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

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

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

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpas3a KHU3HU
(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 IICUXUUECKOMY 370POBbIO;

MOHMMAaHWE I1EHHOCTH TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

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

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢E;

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

UHTEpEC K pasnuyHbiM cepaM MpoPecCHOHANBHON ACSTEIBHOCTH, 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

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel uXx
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHWH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  MpaBWJl  TOBEICHUS B MPHUPOJE,
HANpaBJICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHCTBUM, TMPUHOCAUIMX Bped  OKpYKarollen
OpPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMBIX IEHUCTBUI U IPEIOTBPAILATh UX;

HAJIMYME Pa3BUTOTO PKOJOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOMN JMEATEILHOCTH IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NpelCTaBlIeHUusT 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOABI, YEJIOBEKa H
o0miecTBa, B IO3HAHUM MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpolieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexkIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJISi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHnss HOBOTO YpPOBHS Pa3BUTHS MEAMLIMHBI, CO3JJaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOIeEM U
o0ecriedyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOIMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



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

MMOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOYEHHsS Ha OCHOBE HAayyHBIX (AKTOB U
MMEIOIUXCS JaHHBIX C LIEeJIbI0 TOJYUYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHME LEHHOCTH HAYYHOM JESTENBHOCTH, TOTOBHOCTH OCYIIECTBIATH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

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

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOro mnpeamera «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOYYaAIONINXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHenu(UKy METON0B TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, 3HEPTus, SIBJIICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClieloBaHre,  HAONMIOJeHue, W3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeIbHbIE, KOMMYHHUKATHBHBIC,

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

MHUPOBO33PEHUYECKHE 3HAHWSI U  YHUBEpPCAJIbHbIE Yy4YeOHbIE JIEUCTBHUS B
[TI03HABATEJIBHOU U COLIMAJIbHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTPAXKATh:

OBiagenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHII:

CaMOCTOATENTLHO  (OPMYNHPOBATH W AKTyaIM3UPOBaTh  MpoOIIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh NPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOIO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C APYTUMU NOHATUSMH);

ONMpeneNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
YKUBOW IIPUPOJIBIL,

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

PUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui IpeICTaBIEHUs
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeiiCTBHSA:

BJIJIETh HAaBbIKAaMU y4€OHO-UCCIIEJOBATEIbCKON U MIPOEKTHOMN AESITENbHOCTH,
HaBbIKAMM  pa3pelieHus Mpo0sieM, CIOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOUCKY METOJIOB pEIICHMsI MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCMOJIb30BaTh Pa3JIMYHbIE BHJIbI JAEATEIBHOCTH IO IIOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalry, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCJI€ IPU CO3AaHUU YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

(GopMupoBaTh HAYYHBIN THI MBIIICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSMH U METOJIaMU;

CTaBUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
JesITEeIbHOCTU U JKU3HEHHBIX CUTYalIUAX;

BBISIBJIATH PUUMHHO-CIICACTBEHHbIE CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh THUMNOTE3y €€ pelleHHs, HaXOAWTh apryMEHTHI ISl JOKa3aTesIbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHs 3a7adyd pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OI[CHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



OCYILECTBIIATH IIeNIEHANIPABICHHBIA MOUCK TMEPEHOCa CPEICTB U CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAYYHO-TIOMYJSPHOW JHTEepaTrype, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GOopMyIHpPOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIC METOIBI MPHU TIOUCKE U
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YU4EeOHBIX
3ajad;

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

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoit nHGopMaluu (CXeMbl, rpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oumosiorndyeckor umHMOpMaNKMEH: TPUMEHATh XUMHYECKHE, (PU3HYECKUE U
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

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

OBiajeHue YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU J1€CTBUAMM:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TIpeiaraeMon
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMaJora Uil JUCKYCCHH ),

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



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

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHMsI TPYITOBLIX ()OPM B3aMMOJICHCTBUS MIPU PEIICHUH YUYeOHOH 3a/1a4u;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacnpenensiTh poiu ¢ YY4ETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMUS JUIsl BBIIBICHUS TpOOIeM M UX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/710POBBIO U 3I0POBBI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH MO3HABATENIbHYIO NESTEIbHOCTh, BBISIBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOUTCHHMIA;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CcocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO UIMPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OO0Opa3oBaTENbHBIA 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
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHHA IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

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 crienudpuiecKkue g yaeOHoro npeamera «bromorusy»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUsX, a TaKKEe B pPEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouosorueil. B mporpamme mpenmeTHbie
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSA ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W PO OWOJIOTHH B CHCTEME HAYIHOTO
3HaHHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
KW3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpallcHue
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlys), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,



CaMOBOCIPOM3BEICHHE (PENPOAYKIHUSA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTHYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOTrooOpas3us u
MIPOUCXOXKJEHUS KyJIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJYYCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OJHOKIETOYHBIX KM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIIeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTruu B KieTKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpI0 oOecrieueHusi O€30MMacHOCTH CBOETO 3I0pPOBbS U 3JI0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh dJEMEHTAapHbIE TEHETHYECKHME 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpPELIMBAaHUE, CIEIIEHHOE HAclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIMBAaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OpaTOpHBIE M NPAaKTUYECKHE padoOThl, COONIONATH
mpaBmiIa nmpy paboTe ¢ yueOHBIM U TaO0PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAaccOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepuaibl), STHUYECKHE acCleKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;



yMEHUE CO37]aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMOOTHYECKYI0 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 COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
BU/I, OIS, TEHOPOH I, IBOJIIOIMS, ABUKYIIUE CUIBI ((DaKTOpPHI) SBOJIOINUH,
IPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa3oBaHUE, HKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TNPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
IKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTHYECKUE TeOpuu (dBOJIONMOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TIaBHBIX HalpaBlICHUNU H
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENEIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BIaJeTh METOAaMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHW3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMUA BEIWYMHAMHU, OOBSCHEHHUE TOJYyYECHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUIl M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALNHUA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKAa JHEPIHUM B 3KOCUCTEMAaX, AHTPONOT€HHBIX H3MEHEHHUI B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXMMHYECCKUX
ITUKIIOB B Omocdepe;

yYMEHHE TPUMEHSTH MOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, U1l MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HA C LEIpl0 oOecnedeHus: O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBBS
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpele, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATBFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE peniaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a/1ay, COCTABISATH CXEMBbI
MepeHoca BEIIeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMCHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOOTrNYecKyt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMEBI M X OpraHU3aIs 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edso00.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
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'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 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[TpakTuueckas padota Ne 1
2 «Hcronb3oBaHue pa3IMyHbIX 1 0.5 Bubnmorexa [JOK
p ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKUN cocTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bubnuoreka [JOK
5 b .C 0 1
SATIH, LOCTAR 1 GTPOCHILS DOIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 adora Ne 1 «M3yueHue 1 0.5 bubmorexa HOK
p B qu ' https://m.edso0.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMepe aMuIas3bl



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

WM KaTaiasbl)»

bubmuoreka [JOK
! YraeBozeL. Jlarn et https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywrenrossie kncnotel. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iemocTHas KkuBas
cucrema
CtpoeHune s3yKapuoTHYECKOUN KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpEIiapaTax u ux
OTTHCAHHEC
bu6mmoreka [IOK
12 OOMeH BeIecTB Wik MeTaboIu3M httos://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. XemocHnTes https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 Dnepreieckuii oomen https://m.edso0.ru/863e7aae
’Ku3HeHHBIN IMKI KIeTKU. [enenue
KJIeTKH. MuTo3. JlaboparopHas BuGmorexa [OK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK

MaTpHUYHOT'O CUHTC3a

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuoreka [JOK

17 T —0 0
PAHCIPIII — DUOCHITES bErlia hitps://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
JlabopaTtopnast padota Ne 4 bubmuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [JOK
HACJIEICTBEHHOCTU U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
A U betl bubnuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
26 npu3HakoB. JJaboparopHas paborta 05 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPHUHOTO U JUTUOPUIHOTO

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y Ap030(UiIbl Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacneactBeHnHas
M3MEHUYMBOCTB. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHanu3 Mmytauui y Apo3o¢uisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKPOIpENapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L https://m.edso0.ru/863e8d78
Peseprubrit ypok. O60011eHIE TIO

31 TeMe «HacnencTBeHHOCTb U 1
W3MEHYUBOCTh OPraHU3MOB)

Hrorosas koHTposbHAs padoTa.
bu6mmoreka [JOK

32 CeneKUILA KaK HayKa i poLiece L https://m.edso0.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKOJIOTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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