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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJIe, COJepKaHUs, pe3yJbTaToB OOyYeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MOIOTUH, €€ 3HAUEHUH B MMO3HAHUU KMBOUW MPUPOBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUus, BOCIHUTAHHS U PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATEIHLHOMN
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN 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, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PAHra U CYIIHOCTU OCHOBHBIX IPOTEKAIOIINX 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 9KOJIOTUYECKH
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 «bHosIorus» MPOIUKTOBAHO HEOOXOIWMOCTHIO 00ECTIEUEHUS



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 o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, 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.

Bonbioe 3HaueHne OUONOTUS UMEET TAKXKE JJIsl pEIIeHUs] BOCIUTATENbHbBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpaIlMi OWOJIOTHYECKUX 3HAHUHU 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 COJEPKaHUS, TMPEACTABICHHOIO B MPOrpaMme II0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aroluecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC [JIS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
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 Ui (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
OMOJIOTMM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 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 No3HaHus», «Kietka 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 ypOBHE —
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.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorusi» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

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

dbopmupoBaHue y oOy4aromuXcs TMO3HABATEIbHBIX, HHTCIUICKTYIbHBIX WU
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 YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUKW B MPAKTUYCCKOW JIESITCIBHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

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

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

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKpY’Karolllel cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM 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 uac B Heziel0).

COIAEPKAHUE 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, OMHMCAHHE,
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 TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJIOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIHUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OnoC(EepHBIH.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKH KU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMH4YeCKHUH COCTAaB U CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI M MHMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU



CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUUYHAS M
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOWcTBa OenkoB. buonorumueckue
(yHKIUU OENKOB.

®epmeHTl — Ouosiormyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA 1LIEHTp, cyOcTpatHas crneuupuuHoctb. KodepmeHnTsl. Buramussbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOTEH,
HeJuTo103a). buonornueckue GyHKUIMU YTIE€BOAOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapodoOHble cBoilicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
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®: ctpoenue u GyHKIIHUH.

Hurtonorusa — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOAECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak menoctHas >xuBasi cuctema. OOmMe TpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak reneruueckwmii ammapar,
cUCTeMa CUHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
I'pUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [loryaBTOHOMHBIE OpraHoubl KIETKH: MHUTOXOHIPHH, IUIACTH[BI.
[Ipoucxoxnenne MUTOXOHApWUM W TulacTua. Bunbl mmactun. HememOpanHbIe
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId HeHTp kieTku. CTpoeHue snpa: siaepHas o0o0JIouKa,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

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

Juarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMUYECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEY.



Tabmuibsl u cxembl: «llepuoamdeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hykmeunossie kuciotel. JJHK», «CtpoeHue moliexyibl
AT®», «CtpoeHne 3yKapHuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jid MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
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 HUx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL (QHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

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

®orocunte3. CperoBass W TeMHOBas (¢a3bl (¢GoTocuHTe3a. Peakuun
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNIne OakTepuu. 3HAaUeHHEe XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuCIOpogHOE OKMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunpoBanue. Db dexTuBHOCTDH
SHEPreTUYEeCKOro 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 amuHOKHCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.



Heknerounsie popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHMS M KU3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BMIYU) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IHoptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumups3es.

Tabmuupsl 1 cxembl: «Tunel nutanusy, «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHune U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1muki, Wiu >KU3HCHHBIM LMK KieTku. MHTepdaza m MuTo3.
[Ipoueccol, mpotekatomue B uHTEepdaze. Pemnukamus — peaxkuus MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[luTosornueckue OCHOBBI Pa3MHOXKEHUS W WHIMBUAYAJIbHOIO  pPAa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUS OPTaHU3MOB: OECIIoyioe U TMoJIoBoe. Bunbl 6ecnonoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
CHOpo0Opa3oBaHUE, BETeTATUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHMpPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pazMHOXKEHUE, €T0 OTIIMYMS OT OECIIOIOTO.

Meiio3. Cranuun meno3za. Ilpoueccsl, mpoucxomsiiue Ha CTaAusSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HempsAMoe (JIu4uHOuHOe). BiusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HenpsAmoe pa3BuTHE», «'aMeTOreHe3 y MIICKOIUTAIOIINX 1
4esnoBeKka», «OCHOBHBIE CTaIUU OHTOTCHE3a».

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

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHast paGota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
V4E€HBIX B pa3BUTHUE TEHETUKH. MeToasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LUATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHsA. [ eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonorubpugHoe CKpemyBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosieHus. IlpaBuno gomMuHUpoOBaHUsA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemupanue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIUBAHUS
JUTS1 OTIpEeIeSIeHHsI TeHOTHUIIa 0COOU.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasi TEOpHUSI HACIEICTBEHHOCTH. [ eHeThUeCKHne KapThl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBocTh. BHUabl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psif ¥ BapualmoHHas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHass, WM TE€HOTHIIMYECKAsi, M3MEHUYMBOCTH. KomOMHATHBHAS
U3MEHYMBOCTh. MeHo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsi U3BMEHYUBOCTh. Kiaccudukanust MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbsle (haKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOM u3MeHunBocty H. Y. BaBuioga.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4enoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
yeJIOBEKAa: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamu3a. HacmencTtBenHble 3a0o0JjieBaHUS 4YeJIOBEKAa: TCHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue | TeHepaTuBHble MyTanud. CTBOJOBbIE KIETKH. [IpUHITUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPSAOTBPAIICHUH U JICUCHUHU TeHETHICCKUX 3a00JICBaHUN YeI0BEKa.

JdemoncTpanum:

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

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIVICHUS M €ro IMTOre€HEeTHYECKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpmaHOe  CKpelMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «Bub



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henonnoe pomuHupoBanue», «JurubpunHoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO H
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGoparopHas padota No 7. «AHanu3 myTanuil y Apo30Quiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. WM. BaBuioBa 0 1eHTpax NPOUCXOKIECHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBHUIYATbHBIA 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 rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. Tallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHne BBICOKONIPOAYKTUBHBIX CEIIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

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



«lIlomumnongus», «OOBEeKThl OMOTEXHOJNOTHM», «KileTouHbIE KYyJIBTYpHl 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 METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[Ipennochiiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BOJOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJl@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Gpiaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs HAMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHUE: 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 OTrPAaHUUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAS] M3MEHYUBOCTbD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

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

MukposBomtonus. [Tonynsiiusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTallmOHHBIN
mpolecc U KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMynsSIMOHHBIE BOJHBI M Jpeud
reHoB. M30s11ust U1 MUrpausi.

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

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOpP(hO3bI M HIHO-aTaNTAIIHH.

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



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

[IpoucxoxaeHne OT HeCHeUMAIM3UPOBAHHBIX NpenkoB. I[Iporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

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

Tabnuupl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMJie», «3apoIbIIIn

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

U3MEHYUBOCTHY», «Apomopdossly», «amoamantamumy», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapsuHa», «boppba 3a cymectBoBaHue», «lIprCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMA THIIAMU OKPAaCKH,
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 COXPAHHOCTH
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 rumoressl
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. @opmupoBanue 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 YeJIOBEKA. AHTPOIOJOTUS KaK HayKa. Pa3BuTue npeacTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOmecTBeHHbIE 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  MPUCIOCOOJEHHOCTH  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
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKMX HAXOJIOK  MPEIAKOB
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 pPAaCTEHUH 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
UCCIIEN0BAaHUN. DKOJIOTNYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

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

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

buotnueckue (baxTopHI. Bungr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyssaiuu. (OCHOBHBIE MOKa3aTeNH
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

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

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUNA U3
Pa3HBIX MECT OOUTAHUSY.

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. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOLI€HO3a: BUIOBaf,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHstue 00 »dKkocucreme u
ouoreonieHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
OUPAMUIBL:  TPOAYKIMH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMOperyisiius, pa3surue. CyKieccus.

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

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrop ycroiunBocTu dKocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. KuBoe BemectBo u ero Qgynknuu. OcobeHHOCcTH OHMOchepsl Kak
ro0aIbHOM 3KocHucTeMbl. J/[MHaMuyeckoe paBHOBecHME U oOOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyiecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHnue
O6unopazHooOpasusi Kak OCHOBa yCcToWunBocTU Ouocdepsl. OCHOBA pallMOHATHHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTikeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Moptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOTrO  Jeca», «buoneno3 Bomoéma», «ArporieHo3», «lIpumepnbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme MCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
paguMoOaKTUBHOTO 3arpsisHeHUs Ouocdepsl», «OOImas cTpykrypa Ouochepsi»,



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

O6opynoBanue: Mojenb-ammaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenpHble cOOOIIECTBaY, KOUIEKIIUU «bUolieH03Y, «BpeauTenu BaxHEHIITUX
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
pacTEHHUH U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YyeHHUI0  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE Y4YeOHOM U BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CAaMOBOCIHUTAaHHS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, OTpupose U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHHMS K CBOEMY Hapoay, UYBCTBA OTBETCTBEHHOCTH IMEpE.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHWE TUTMEHUYECKUX TPaBUIl U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

NOHMMAaHWE 1EHHOCTU TMPABUJ HMHAMBUIAYAIbHOIO W  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10J00HE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud | Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYCHUH OMOIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocucTeM, onochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JEeSATEHHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIIBCKOW KYJIBTYphl KaK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B TO3HAHMHM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PECypCHblE  MPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWMOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOIh30BaTh OWOJOTUYECKHE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUIO MU
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOECHUS ydeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIlEeCTBO, dHEPIHs, sSBJIIEHUE, MPOIIECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATLHOM MpPaKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (OPMYNIHMpPOBaTH M aAKTyallM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATUSIMH);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BUABI JICATCIBHOCTH I10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEjaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBapSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMaNbHYHO  (OpPMY  TPEACTABIICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, abO0peBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKA IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IesiITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JIEUCTBHA C yd4ETOM OOIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIBHYIO NI€SITENIbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYTMX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHUIO, HHTEPIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa M HAay4HOTO MHPOBO33PEHHs, O BKJIAJAE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M IpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalbHAs JIOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



PE3YJIBTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TOHSTHA, TEOPUU W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BELIECTB U MPEBpAIICHUSI SHEPIrUU B KJIETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMAaHHE HEOOXOIUMOCTH HCIOJIb30BaHUSA JIOCTHIKCHUHN
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKPCUIMBAaHMS JUISI TPEJICKa3aHus HACJICIOBaHUsS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIECHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OUMOJIOTHH B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PCAYIEHThI, IIeMH MUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBICHHM, OpPraHu3aiis M IMPOBEIACHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIISCTBCHHBIC MPH3HAKK CTPOCHHMS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS IJIs1 OOBSICHEHHS] OMOJIOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TOHMMAaHUE HEOOXOJWMOCTH WCIOJIb30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE U MPAKTUYECKHE pPadOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMANNK, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



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 [{OK
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 M3MEHUYNBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 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 IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB 1 cTpoeHHE OEITKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonsie kuciotst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuaHoe CKpelmuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuyusBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

pabora Ne 6. U3yucHue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA 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 xu3nu Ha 3emiie 1 METObI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS 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 OCHOBHBIE CTa/IUU IBOJIOLUU
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 0coOOCHHOCTH

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

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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