


MOSACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHuenryainbHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIIMX LIENAX U
MPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoii ®enepanuu, a TakkKe MOJOKEHUS O
cnenuguke 6MoIOTUH, €€ 3HAUeHUH B NMTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeoBeYecKoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O MenaXx, 00 obuiei
CTpaTeruud OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYUYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaM U Temaw,
PEKOMEHIYEMYIO TOCJIEeIOBATEILHOCTh M3YYEHHUSI YU4eOHOro mMaTepuana ¢ yuéTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIlPEMETHBIM U MPEIMETHBIM pe3yJbTaTaMm
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4aloOIUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOTHHU, Ojarojaps 4emy B Hel
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, MPEJCTABICHUN O 3J0POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX IPOIECCOB B MPOrpamMMme Mo OHOJOTHH yJEJICHO BHUMaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKPYXKAIOIIEW NPUPOJHOM cCpelne, aHaiau3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJOBEKa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoJoTrus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS
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YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyalbHBIX 3a/1au IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusA, KoTOopass mpexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXxcs
CHOCOOHOCTH aJaNnTUPOBAThCS K HM3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero ooOmero 0o0Opa3oBaHMs 3aHUMAET BaXKHOE
Mecto. Ona obOecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alMd WU 3BOJIIOIHUH, CO3AET
yCIOBUS  JUISi:  TO3HAHMUS  3aKOHOB  JKMBOM  MPUPOJBI,  (POPMHUPOBAHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3a7a4  CpeIHero  odmero  oOpa3oBaHUs,  COLMATU3ALNU
oOyuaromuxcs. M3ydenne Ouonoruu obOecrneynBaeT ycioBHs Uisi (GOpMUpOBaHUS
WUHTCIUICKTYaIbHBIX, KOMMYHHKAITMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (DU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT60p coxepxkanus ydeOHOro mpeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYecKoi aesrerbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEPIKaHUs, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cojepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSX JKMBOW NMPUPOBI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJIETICHBI CIIEAYIOLIUE COJepKaTeNbHble TUHUM: «buomorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak



Oouoniornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOyYalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaxX, CIY>KAIIUX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAy4YHOT'0 MO3HAHUSI, CTPOCHHH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCe aHalu3a JaHHBIX O IMYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3allNY;

CTAaHOBJIEHHE Yy OOydYamoIMXCsid O0OIel KyJIbTypbl, (GYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIETO
MHUpa WUBOW MPUPOABl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NIpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIOIleH cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHWE Mep TPODUIAKTHKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1s1 u3yueHus 6MoJ0THM Ha 0230BOM YPOBHE CPEIHET0 OOIIEro 00pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

Iloptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.



®epmeHTl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnuuust pepMEHTOB OT HEOPTraHUUECKUX KaTaIn3aTOPOB.

YrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprdo3a),
nucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuioI03a). buonornvueckue GyHKIMH YIII€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble cBoicTBa. buonormyeckue ¢GyHkuuu JaunupoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas Teopus — npuMep B3aUMOJIEHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIUYMUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN W Tuiactud. Bunbl tactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekybl
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AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacCTUTENBHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opyioBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHnToB
B 0OMEHE BEIIeCTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepun. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuerieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKMCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonedpuuuta yenoeka (BUY) — Bo3z0yautens CIIN/a.
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OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/da,
oakrepuodaray, «Pemnukanus JTHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza u Muto3.
[Iporeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHME OCHOBBI Pa3MHOXEHHUST U  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JICHUE HAJIBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

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

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiliue Ha CTagusx Meiosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIETOK — TaMmeT (CIepMaro30W[, SHIEKICTKa) — CIEPMATOTCHE3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OILI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. IlocTamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u  cxembl: «@DPOpMBl Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounerii nukiny, «Pemnmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENIapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SNIEeKIeTka MIIEKONUTaromero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHUTHas MOJENb-alIUIKanus «/lenenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
¥ SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHKHU. BKIal pOCCHIMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe  HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO NeHOB. HapylnieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W TreTeporameTHble opranu3mbl. HacnemoBanue
MPU3HAKOB, CLIEMIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakuuun npusHaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUMHYECKas, W3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kiaccudukarius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBEKa: F'eHCaJIOTNYEeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeesIeHUE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[11P-anamm3a. HacnencTtBennble 3a0ojieBaHUsS 4YeJOBEKa: TCHHBIC OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TeHETHISCKUX
Oosne3Hell. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TCHETHICCKUX 3a00JI€BaHMI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. 1. BaBunos.

Tabauiel M CXEMBIL: «MoHorMOpUAHOE  CKpEIlMBAaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUSAY, «Meiio3y,
«B3auMoIeNCTBUE AJUIENBHBIX T€HOB», «[€HETMYeCKue KapTbl paCTCHUHU,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCJeIO0BaHUS,
CHEIUVIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa rpyIi KpoBu», «MyTallMOHHAS U3MEHIHMBOCTHY.

O6GopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
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XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(OpMBI KPBUILEB U OKPACKU Teja), repdapuit «I opox moceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «M3ydueHue MoaudUKallMOHHOW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
Yuenne H. WM. BaBuioBa 0 MEeHTpaxX MOPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanuss pexkomOuHaHTHOM JIHK wu TpaHcreHHesix opranm3moB. Kierounas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuet u cxemsl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBaHoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHOJNOTUW», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repdapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.
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JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKCHHUSI CEJEKIMU pPACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3MMCTBO, J1a0OpaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOTUS.

[IpennochiiKu BO3HUKHOBEHUS SBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJONMM. [lasieoOHTONIOTHYECKHE: TIOCIIEI0BATEIILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHble (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIOIMUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopusi sBoironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposostonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBxymue cuibl ((paKkToOphl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMmyssiiumoHHBIE BOJHBI M IpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomOIUU. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl ¥ HIHO-aIaNTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopmMbl  IBOMONHH:  (prsieTHYecKas, IWBEpPreHTHa,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleUHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paudalysl.

Hemoncrpamum: [loprpetsr: K. Jlunnein, K. b. Jlamapk, Y. dapsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H. Cesepiios.
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Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «ITomyssamumy, «MyTtanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOIIas gereHepaiusy,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIpHCOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE Y, «IKOJOTUUECKOE BUI000PA30BaAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[IpuMepsl 3alIMTHBIX TPUCITIOCOOJIEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHUNY», 00bEMHAS MOJEITh
«CTpoeHHE TOTOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuieKius «®DOpMbI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytaruu (GOpMbI KPBIILEB H
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emure.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIepUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKON 3BoItoMK. HavyanbHble 3Tambl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Kartapxei. Apxeiickas u
nporepo3oiickass dpel. llameosoiickas spa U €€ mepuoabl: KeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa u €€ mnepuoApl: NaJICOrCHOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOIO MuUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.
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Cuctema OpPraHMYECcKOro Mupa Kak OTpaxkeHue »3Boonuu. (OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHuid o
IIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE TIOJIOKEHNUE YETIOBEKA.

JBuwxymume  cwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHBbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPYAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npaAmoxondmui, YenoBek HeaHAepTalbCKuM, YenmoBek
pa3ymHbIii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dPKBaTOpHAIbHAs),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

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

Tabnmuuelr u cxembl: «Bo3uukHoBeHue CosHEeYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <OKWMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKAa U YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAaHbOHIA), CIENKUA WIN
M300pakeHUss KaMEHHBIX OpYAUH NEPBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas Tabmuma, Koyuiekuus «DopMbl
COXPAaHHOCTU NCKONAEMBIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpaKTHYecKUe padoThI:

[Ipaktrueckast padora Ne 1. «M3ydeHre MCKOMAaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIiuas cpeaa.
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DKoJorus Kak Hayka. 3aJjaud U pas/iesibl IKOJIOTHH. MeToIbl SKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBUE 3KOJIOTMYECKUX
(bakTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBHI. Buner OMOTUYECKHX  B3aMMOJEHCTBUMA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN IS CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE TMOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJSAIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckue 0CoOOEHHOCTA PACTCHHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTHA NOMYJSLUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01mecTBa M IKOJTOrH4YeCKHe CHCTEMBbI.

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0OBas,
MPOCTPAHCTBEHHas1, Tpoduueckas (nuienasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonoruyeckne cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucreMe u
ouoreoneHoze. DyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOIYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HSKOCUCTEeMbl. [IMilieBble 1IeMM U CETH.
OcCHOBHBIE TIOKa3aTelad SKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
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NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, OunomMacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOpEryJsiius, pazputue. CyKieccusl.

[IpupoaHbie S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X03sMCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢gyHkuuu. OcobeHHOCTH Ouochepbl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHUsI B Ouocdepe.
['moGanbHbIE 2KOJTOTHYECKUE TTPOOTIEMBI.

CocyliecTBOBaHUE MPUPOIBI u YeJI0BEUYECTRA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJb30BaHHe. JlocTHKeHUs
OMOJIOTMY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmumpl u cxembl: «llumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACHUCTBUS Ha TMpUpOAY», «BaxHeWlne HCTOYHUKH
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiii 3¢ dexT», «DaKkTopsl
pPaANOaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIeCTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CENIbCKOXO3IMCTBEHHBIX ~KYIBTYp», TepOapuu W KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®Depepanum, n300pakeHUs OXpaHSEMBIX BHUIOB
pacTeHUl U )KUBOTHBIX.
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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMEI 110
BNOJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUNA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHuUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpykType JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS mpenMera «buomorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIIMMUCI POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC pe3yNbTaThl OCBOCHUS MNpeaMera «buosorus» mocturaroTcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapiieMy IMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yNbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOIIUXCSI PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
OMbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE peaiu3allii OCHOBHBIX HaIpaBJICHUM
BOCMIUTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMN 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA W TIPaBOIIOPSIKA;
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FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HPOLIECCE COBMECTHOI'O BBINOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTMH, TMOHMUMAaHUS 3HAYEHHs OWOJIOTMM B TMO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAaHME JIYXOBHBIX [IEHHOCTEN POCCHUMCKOI0 HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISAM, CO3aHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;
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TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEIHBIX MPUBBIUCK (ymoTpeOaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHHIO M CaMOOOpa30BaHHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKM HX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  MOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJIAroNpUSTHBIE SKOJOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;
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HaJMYHUE PA3BUTOTO HKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TeSTEHbHOCTH DKOJIOTHIECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHECHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydYaromuxcs, GopMupyemoit
IPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKNE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.
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METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS O0O0YUYaAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIiue
LETIOCTHOCTh HAY4YHOW KapTUHBI MuUpa U cChoeuupuKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (pakT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieIOBaHUe,  HAOJIOJICHHE,  U3MEpPEHHe,  OIKCHEPUMEHT U JIPYTUXx),
yHUBEpCalbHbIe YyueOHble JeWCTBUA (TI03HABATENIbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH O0O0yYarouuxcsi, CHOCOOHOCTb
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHYECCKUE 3HAHUS W  yHHBEpPCAJIbHBIC ydeOHbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCAJbHBIMH y4eOHBIMHU MO3HABATEJILHBLIMH
JefCTBUSIMH:

1) 6a30BbIe JJOrHYEeCKHe AeCTBHSA:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE NMPHU3HAKH, YCTaHABIWBATH
CBSI3U C IPYTUMHU TTOHATHSIMH);

OTIpENENATh 1IeNM JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0ObsICHEHUs ()aKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TakKe  IMPOTHBOPEYHMH  Pa3HOrO  poOJaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIaH PEMICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIHXCS
MaTepHabHBIX U HEMaTepHUaIbHBIX PECYpPCOB;
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BHOCHUTbH KOPPEKTHUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIsIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIIbHOCTH;

KOOPJMHUPOBaTh W  BBIIOJHATH paboOTy B  YCIOBHUSX peaibHOro,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U TPOEKTHOU I€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJ/IOB PEIICHUS MPAKTUUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PAa3jIMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHI0 HOBOIO
3HaHMSI, €ro HHTEpPHpeTaluH, NpPeoOpa3OBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3[IaHUN YUYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/avy,
BBIJIBUraTh THUIOTE3y €€ pelIeHMs, HaXOAWUTh apryMEHThl IJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJI€HUI, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATH 1I€JIEHAIIPABICHHBIM IMOUCK IEpEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(ecCHOHANIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M MPAKTUYECKYIO 00JacTu
KU3HEEATEIBHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WJEW, MPEUIaraTb OpUTrMHAIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3UYHBIX UCTOUHHKAX MH(POpPMAIMU (TEKCTe yu4eOHOro
nocoOusi, HAy4YHO-TIONMYJAPHOM JUTepaTtype, OHOJOTHYECKHX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIUIO PAa3TUYHbIX BUAOB M (JOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD;
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dbopMynUpOBaTh 3alPOChl U MPUMEHSTh PAa3IUYHBIE METOJbI NMPHU MOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOAUMON ISl BBIMOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTMH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIL30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  MPEICTABICHUS
Oouonornyeckoil nHpopmauu (cxemMbl, rpaduK, TUArpaMMbl, TaOIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouosiorndyeckor uHMOpMaALME: TPUMEHITh XUMHUYECKHe, (Quznueckue u
MaTEeMaTUYEeCKUE 3HAKU U CUMBOJIBI, (OpMynbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIBHO BBITIOJHEHUS MpeJiaraeMoin
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIJIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUIXKECHHUIO: COCTaBJIAThH IUIAH JICUCTBUH,
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pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejsiaraTb HOBBIE TIPOEKTHI, OIEHHUBATh WACU C TO3UIMH HOBU3HHBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY I€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX W MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00Opa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIaCTSIX 3HAHWUW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;
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3) npuHsITHE Ce0sl M APYTHUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
NS TENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NHNPEIMETHBLIE PE3YJIBTATHBI

[IpenmetHble pe3ynbTarhl ocBoeHMsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crieruuyeckue s yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIE€ATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMeTHbie
PE3yNIbTATHI IPEJICTABIEHBI M0 T0JIaM 00y4YeHUSI.

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

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJM OUOJIOTHMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATBLHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEp)KaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslius), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 EHTpax MHOTO0Opa3us u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensT rpaHULIbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HayYHOTO MTO3HAHUS B OMOJOTUU: HAOTIOIEHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
PE3YyAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHUE
Jie’aTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBIACISATh CYHUIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH
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MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHITHh MOJyYeHHBIC 3HAHUA AT OOBICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, U1 NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJbl0 oOecredeHuss OEe30MacHOCTH CBOETO 3I0POBbS U 370POBBS
OKPY’KaOIUX JIFO/IeH, COOMIOCHHSI HOPM TPaMOTHOTO MOBEJCHHS B OKPY KaIOIIeH
NPUPOTHON Cpele, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  OWONOTMH U OMOTEXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEHETHYEeCKHE 3aJayd Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETUNIEHHOE HACJIeJJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHTHOTO CKPEIIWBAHUS ISl TIPEJCKA3aHUs HACICJIOBAaHUS MPHU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYCCKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydueOHOro mpeameta «buonorus» 6 11
Klacce OJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHMH B CUCTEME HAYUHOTO
3HAHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPa M HAYYHOI'O MHPOBO33PEHHMs, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATILHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE PpacCKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHI:
BUJI, TIOMYJISALMS, TeHO(OHA, 3BOIIONMS, ABWXKYIIUE CUIBI ((PaKTOPBI) IBOJIOLIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LENu MUTaHUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoreHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYeCKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKash TEOpHUsS OJBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
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(3apoapieBoro cxoncrtsa K. M. baspa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJETh METOAAaMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreoleHO30B U JKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMU
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCHUCTEMaxX, aHTPOIOTCHHBIX H3MCHCHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIbI0 oOecreueHus Oe30MacHOCTH CBOErO 3J0POBBS W 3JI0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1ayl, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOII0IAThH
paBuia Ipu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M HWHTEPHPETHPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 b 3 0.5
MONOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 X 1
MBBIE CHETEMBI I X Opranisatius https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 9 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 6
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [IOK
5 5) 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 5 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3ieIoB U TEM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
DBOJIFOIIMOHHAS OMOJIOT U 10 1 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
10 1 0.5
3emite https://m.edsoo.ru/7f41cc74
Oprasn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyRatom peat https://m.edsoo.ru/7f41cc74
Coo0111ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«buonorus. 10 knace»: 6a30BbIil ypoBeHb/ aBTopbl: B B.Ilaceunuk, A A.
Kamenckuit, A.M. Py61oB.- M. I[Ipocsenienue, 2020 r. Cepus «JIuHUS KUZHUY.
«buomnorus. 11 knacc»: 6a30Bblil ypoBeHs/ aBTopbl: B. B.Ilaceunuk, A.A.
Kamenckuit, A.M. Py61oB.- M. I[Ipocsenienue, 2021 r. Cepus «JIuHUs KU3HU
METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

OEJIEPAJIBHASA PABOYAS TIPOTPAMMA CPEAHEI'O OBILIEIO
OBPA30OBAHHMA buosnorusa. 10—11 knaccel. ba3oBbiil ypoBEHb.

buonorus. 10—11 knaccel. ba3zoBeiit ypoBeHs. [loypounsie pa3paboTku.: yueoO.
nocobue s obmeoOpasoBar. opranuzanuii / B. B. [laceunuk, I'. I'. IlIeros, T.
M. Edbumona. — 2-e uzn., crep. — Mocksa: [Ipocsemnienue, 2023.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

Enunas komnexuus L{OP. IIpeamerHas xomaekius «buonorus» http://school-
collection.edu.ru/collection

Poccwiickast anexTponHas mkosa resh.edu.ru
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