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PaGouas nporpamma y4ye0Horo npeamera «®u3nka»
(0a30BbIH YPOBEHB)
7 — 9 kaacenl

IMosicHuTeTbHAS 3aNIMCKA

Pabouas mporpamma yuebHoOro mpenmera «®dusuka» paspaborana c¢ yuérom IllpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHus HA OCHOBE:

— (bemepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAApTa OCHOBHOTO OOIIEro 00pa30BaHus;

— pabouelt mporpaMMbl BOCIIUTaAHUS;

— aBTOpCcKOM mporpammbl no ¢usuke it 7-9 kinaccoB A.B. Ilepsimkuna, H.B. @unonosuua, E.M.
['yTHuK.

Peanuzanus paGouell mporpaMMbl HampaBjieHa Ha 0OecreYeHHE IUIAHUPYEMBIX PE3yJIbTaToOB IO
JIOCTIDKEHUIO  OOydYalONIMMHCS  IUIAHUPYEMBIX — pEe3yJabTaToOB,  YCTAHOBIECHHBIX  (heepaabHBIM
rocy/lapCTBEHHBIM 00pa30BaTENIbHBIM CTaHJAPTOM OCHOBHOTO obmiero o6paszoBanus 2010 roma, u
3aJI0’)KEHHBIX B 00pa3oBaTeNbHOM IporpaMMe OcHOBHOro oobmiero o6pasoanus MBOY COII Nel3
. benropoa. O0ydenue npenMeTy MpeAroIaracT UCIOIb30BaHNE YISOHHKOB:
®usnka. 7 ki.: yaeonuk / A.B. [lepermkun. — M.: JIpoda, 2014.
®dwusuka. 8 ki.: yaueOnuk / A.B. [lepermkun. — M.: JIpoda, 2014.
®dwusuka. 9 xi.: yueonuk / A.B. [lepeimikun, E.M. I'ytauk. — M.: JIpoda, 2014
[Ipeamer «®Pusznka» oTHECEH K mpeaMeTHOU oOnactu «EcTecTBeHHOHay4HBIEC MpeaMeThy. Dusnka
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus u3ydaercs B 7-9 kimaccax. O0riee 4uciio y4eOHbIX 9acoB 3a
TpH ToJ1a 00y4deHus coctaBisieT 238, u3 HuX B 7 kinacce — 68 (2 gaca B Heneno), B 8 kiacce — 68 (2 yaca
B Heneno), B 9 kinacce — 102/68 (3/2 gaca B Henemio).

—

Hﬂaﬂl/lpyeMble pe3yJbTaTbl 0CBOCHUA yqeﬁﬂoro npeamera «Du3uKa»

N3yuyenue ¢usmku Ha ypoBHE OCHOBHOIO 0OIIero 0Opa3oBaHWs HAIpPABJICHO HA JIOCTHKEHHUE

CHEAYIOIIUX LETIEH:

— YCBO€HHE y4JalliMUCS CMBICIIa OCHOBHBIX IMOHITHI M 3aKOHOB (DM3HMKH, B3aHMOCBSI3M MEX/1y HUMHU;

— ¢opmMupoBanne cHCTEMBbl HAy4YHBIX 3HAaHUW O TIpuUpojae, ee (yHAAMEHTAIBHBIX 3aKOHAX IS
MOCTPOCHHS TIPEJICTABIICHUS O (PU3NUECKON KapTHHE MUPA;

— CHCTeMaTH3auMs 3HAHWH O MHOTO000pa3uu OOBEKTOB W SIBJICHHUU MPUPOIBI, O 3aKOHOMEPHOCTSIX
MPOLIECCOB M O 3aKOHaX (U3HKU Ui OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO HCIOJIb30BaHUS
TOCTIKEHUH HAyKH B JAbHEHIIIEM pa3BUTHH IMBUIIN3AIINY;

— (opmupoBaHue YOESKIEHHOCTHU B [TI03HABAEMOCTH OKPY)KAOIIEr0 MUPA U JOCTOBEPHOCTH HAYUHBIX
METOJIOB €ro H3y4CHUS;

— OpraHu3auMs SKOJIOTUIECKOTO MBIIIJICHUS U IEHHOCTHOTO OTHOIIEHHS K TIPUPO/IC;

— Ppa3BUTHE [I03HABATEJIbHBIX UHTEPECOB M TBOPUECKUX CIOCOOHOCTEN ydallluXcsl, a TaKkKe MHTepeca
K pacIIUpEeHUIO U YriyOiaeHnio pU3nYecKuX 3HaHUM U BbIOOpa (PU3MKU KaK MPOQPHIBHOTO NMPEAMETA.

Jloctxenue 1esneil ooecreynBaeTcsl peleHueM CIeAyIOIINX 3a/a4:



— 3HAaKOMCTBO YyYallMXCS C METOJOM HAay4YHOI'O MO3HAHMUSI W METOJaMH HCCIIEJOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOIBL;

— NpuUOOpeTeHHE YJaluUMUCS 3HaHUN O MEXaHMYECKUX, TEIUIOBBIX, AMEKTPOMArHUTHBIX U KBAaHTOBBIX
SBJICHUAX, PU3NYECKUX BEIMUMHAX, XapaKTEPU3YIOIIHUX 3TU SBJICHUS;

— (¢opMUpOBAHME Yy YydallUXCS YMEHUN HAOMI0JaTh IPUPOJHBIE SIBICHHUS W BBINOJIHATH OIBITHI,
nabopaTtopHble pabOThl M IKCIEPUMEHTAIbHbIE UCCIIEIOBAHUS C MCIOJIb30BAaHUEM H3MEPHUTEIIbHBIX
pruOOPOB, MHUPOKO MPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

— OBJIAJICHUE YyYallMMMCS TaKUMU OOIIEHAyYHbIMU MOHATHSAMHM, KaK [PHUPOJHOE SBIICHUE,
SMIIMPUYECKU YCTAHOBJICHHBIM (akT, mpodiema, THIIOTE3a, TEOPETUYECKUIH BBIBOJ, pE3yJbTaT
9KCIIEPUMEHTAIBHON ITPOBEPKU;

— TIOHMMAaHHE yYaIllUMHCS OTJIMYMN HAy4dHBIX JAHHBIX OT HENPOBEPEHHOW MHMOpMAalNU, EHHOCTU
HAyKH JUIs1 yIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH.

N3ydyenne ¢u3mkn 10 AaHHOM MporpaMMe CIOCOOCTBYET (OPMHUPOBAHHUIO Yy yUAIIUXCS
JUYHOCTHBIX, METANPEIMETHBIX H TPEAMETHBIX pPEe3yIIbTaTOB OOYy4YeHHS, COOTBETCTBYIOIINX
TpeOOBaHUAM (ellepaJIbHOTO TOCYIapPCTBEHHOIO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOIO OOIIEro
o0pa3zoBaHUsI.

JInuHOCTHBIE Pe3yabTATHI:

— Poccuiickas rpaxaaHckas WISGHTHYHOCTH (MIaTPUOTU3M, yBakeHHE K OTedecTBY, K MPOILLJIOMY U
HACTOSIILIEMY MHOTOHAIlMOHAJILHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH U JI0Jra Hepen
Ponunolt, unentudukanus cebsd B KadecTBe rpaxiaHuHa Poccuu, CyObeKTHBHAs 3HAYMMOCTh
HCI0JIb30BAHUS PYCCKOTO SI3bIKa U SI3BIKOB HapoJoB Poccuu, oco3HaHue U OUIYIIEHHE JTMYHOCTHOM
CONIPHYACTHOCTH CyAb0€ poccuiickoro Hapoa). Oco3HaHWe dTHUYECKOUN MPUHAIC)KHOCTH, 3HAHUE
UCTOPUH, fA3bIKA, KYIbTYPbl CBOEI'O HApPOJA, CBOEr0 Kpas, OCHOB KYJbTYpHOTO HAacjeaus HapoJl0B
Poccun u uenoseuecTBa (MIEHTUYHOCTD YEJIOBEKA C POCCHICKOM MHOTOHAIMOHAIBHON KYJIbTYpOH,
CONPUYACTHOCTh MCTOPUM HApPOJOB M TOCYAAPCTB, HAXOAMBIIUXCS HA TEPPUTOPUHU COBPEMEHHOI
Poccun); mHTepHOpH3aIMsi TYMaHUCTHYECKUX, IEMOKPATHYCCKUX M TPAJUIIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHICKOTO oOmiecTBa. OCO3HAHHOE, YBAKUTEIBHOE U JOOPOKETATEIHHOE
OTHOIIEHHUE K UCTOPUH, KYJIbTYpPE, PEJIUTUH, TPAIULUsAM, S3bIKaM, LIEHHOCTSM HapoJoB Poccuu u
HapoJ0B MHpA.

— TotoBHOCTP M CIOCOOHOCTH OOyUYANOIMIMXCA K CaMOPA3BUTHIO M CaMOOOpPa30BAaHHIO HA OCHOBE
MOTHBAIMM K OOY4YEHMIO M IO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH K OCO3HAHHOMY BBIOOpY M
MIOCTPOCHUIO JalbHEHIIed MHAMBUAYAIbHON TpaeKTOpUHM 0Opa3oBaHus Ha 0a3e OPUEHTHPOBKHU B
Mupe npodeccuit 1 TpodecCUOHATBHBIX MPEANOYTEHUN, C YIETOM YCTOMYMBBIX MO3HABATEJIbHBIX
HUHTEPECOB.

— Pa3Butoe MopanbHOE CO3HAaHME W KOMIETEHTHOCTb B PELIEHHMH MOPAJIBHBIX MPOOJEeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OpPMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEACHUS,
OCO3HAHHOTO Y OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TMOCTYMKaM (CIIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHUMOCTb, YBAXKUTEIBHOE OTHOUICHHE K
PEJIUTHO3HBIM YYBCTBAM, B3IJI[aM JIIOJIEH WM UX OTCYTCTBHIO; 3HAHHME OCHOBHBIX HOPM MOpAJIH,
HPABCTBEHHBIX, JyXOBHBIX HJICAJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpPATUIUSAX HapoJoB Poccuwu,
FOTOBHOCTb HA MX OCHOBE K CO3HATEJIbHOMY CaMOOIPAHUYEHUIO B IOCTYIKaxX, MOBEIACHHH,
PaCTOYHMTEIILHOM TOTPEOUTENBCTBE; CHOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBaxX CBETCKOU
3THKH, KYJIBTYPhl TPAIUIIMOHHBIX PEIWTHNA, WX POJHM B Pa3BUTHUU KYJIbTYpbl U ucTopuu Poccum
1 4eJIOBEYECTBA, B CTAHOBJIEHHMU TI'Pa’KJAHCKOrOo OOIIECTBA U POCCUHCKON TOCYIapCTBEHHOCTH;
[MOHMMAaHH€e 3HAUY€HUsl HPAaBCTBEHHOCTH, BEPbl U PEJIMTUH B JKU3HH 4YE€JIOBEKa, CEMbU U OOIIECTBA).
ChopmMupoBaHHOCTH OTBETCTBEHHOTO OTHOIIECHUS K YUYEHUIO; YBAKUTEIBHOIO OTHOLLIEHUS K TPY.LY,
HaJIMYue OIbITA Y4acTUsl B COLMAIBHO 3HAYMMOM Tpyzae. Oco3HaHUE 3HAYEHUSI CEMbU B KM3HU
YyelloBeKa M OoOlIecTBa, NMPHUHSITHE I[EHHOCTM CEMEHWHOM KU3HHU, YBa)XXKHUTEJIbHOE U 3a00T/IMBOE
OTHOIIIEHUE K WICHAM CBOEH CEMBH.

— CdhopMHpOBaHHOCTh 1LIEJOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOMN MPAKTUKH, YIYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUpA.



— Oco3HaHHOE, YBaXKUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOLIEHHE K IPYrOMY YEJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, Bepe, I'pa)kJIaHCKOW MO3ULUU. ['0OTOBHOCTH M CHOCOOHOCTH
BECTU JIMAJIOT C IPYTMMH JIOAbMH U JOCTUraThb B HEM B3aUMOINOHMMaHUA (MIeHTUUKaLus ceOs
KaK IOJIHOTIPaBHOTO CyObeKTa OOLIEeHUS, TOTOBHOCTh K KOHCTPYMPOBAaHMIO OOpa3a mapTHepa Io
JMaJIOTy, TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB IUaJIoTa, TOTOBHOCTh K
KOHCTPYMPOBAaHHIO IIpollecca JAMajora Kak KOHBEHIIMOHHWPOBAHUS HMHTEPECOB, IMPOLENYp,
TOTOBHOCTb U CIOCOOHOCTH K BEJCHUIO IIEPETOBOPOB).

— OCBOEGHHOCTh COLMAIbHBIX HOpPM, MpaBUJ MOBEAEHUSA, posiied U (OpM COLMAIBLHOM KU3HU B
Ipynmnax M cooOlecTBax. YYacTHE B IIKOJIBHOM CaMOYIpPAaBICHUM U OOLIECTBEHHOW XU3HU B
npeenax BO3PACTHBIX KOMIIETEHIIMH C y4€TOM PErHMOHANbHbBIX, 3THOKYJIbTYPHBIX, COLUAIbHBIX U
SKOHOMMUYECKUX 0COOEHHOCTEH (PopMUpOBaHME TOTOBHOCTH K YUYaCTHIO B MPOLECCE YIOPAIOUCHUS
COLIMAJIbHBIX CBSI3€H U OTHOILLUEHHH, B KOTOPbIE BKIIIOUEHBI U KOTOPbIE (OPMHUPYIOT CaMU yUalllHecs;
BKJIIOUEHHOCTb B HEIMOCPEJCTBEHHOE TIpaXIAHCKOE Yy4yacTHe, TOTOBHOCTb Y4acCTBOBaTb B
KU3ZHEJESITEIbHOCTH [I0JIPOCTKOBOTO 00LIECTBEHHOTO 00BbeAMHEHMUS], IPOJYKTUBHO
B3aMMO/ICHCTBYIOILIEr0 C COLUAIBHOMN CPEeIO U COIMAIbHBIMU UHCTUTYTaMU; UJICHTU(UKALUS ce0st
B KauecTBe CyOBEKTa COIMAJIbHBIX NpPeoOpa3oBaHU, OCBOCHHE KOMIIETCHTHOCTEH B cdepe
OpPraHU3aTOPCKOM JEATENIbHOCTH; WHTEPUOpPU3AlMS LEHHOCTEH CO3UIATEIbHOTO OTHOLIEHHUS K
OKpY’Karolllel JeHCTBUTENbHOCTH, IEHHOCTEN COLMAIbHOTO TBOPYECTBA, [IEHHOCTH MPOAYKTUBHOMN
OpraHM3alMil COBMECTHOM NEsATEeNIbHOCTH, caMOpeallu3allui B IPYIIE W OpraHu3alud, LEHHOCTH
«Ipyroro» Kak paBHOINPaBHOIO  MapTHepa, (OpMHpOBaHHE  KOMIIETEHLMH  aHalIu3a,

MPOCKTHPOBAHMS,  OPTraHU3alHUHM  JCATCIBHOCTH,  pedUIeKCHMM  HW3MEHEHWH,  crmoco0OoB
B3aMMOBBITOJTHOTO  COTPYAHHMYECTBA, CIOCOOOB  peanu3alid  COOCTBEHHOTO  JIHIEPCKOTO
MOTEHIIHANA).

— CdhopmMHupoBaHHOCTH LIEHHOCTH 3JI0POBOTO M OE€30MaCHOT0 00pa3a jKU3HU; MHTEPUOPU3ALIUs PABUI
MHIUBUAYAIBHOTO U KOJUIEKTMBHOIO O€30IaCHOrO MOBEJCHHS B YpPE3BbIYAMHBIX CHUTYaLUsX,
YTPOKAIOIIMX KU3HU U 3J0OPOBBIO JIIOIEH, IPABUJI IOBEJICHUS HA TPAHCIIOPTE U Ha JOporax.

— Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS 4YEpPe3 OCBOEHHE XYJI0’)KECTBEHHOI'O HAaclelus HapoJoB
Poccum u mupa, TBOpUECKOH NEATENbHOCTH SCTETHMUYECKOIO XapakTepa (CrocoOHOCTh NOHMMATh
XYIOKECTBEHHbIE  NPOU3BEJCHUS, OTpaXkalollhe  pa3Hble  ATHOKYJIbTYPHBIE  TpPaJUIIH;
c(OpPMUPOBAHHOCTh OCHOB XYJI0’)KECTBEHHOM KyJIbTYpbl OOydYaloIIMXCsl KaK 4YacTh HX oOuieit
JTyXOBHOU KYJIBTYPBI, K&Kk 0CO00TO croco0a MO3HAHMS KU3HU U CPEJCTBA OPTaHU3aIMU OOIICHMUS;
ACTETUYECKOE, HMOLMOHAIBHO-IIEHHOCTHOE BHJCHHE OKPYKAIOIEro MHpa; CIOCOOHOCTh K
SMOIIMOHAIBHO-IICHHOCTHOMY ~ OCBOEHHIO  MHpa, CAMOBBIPDAKEHHUIO U OpUEHTAlMd B
XYZO0>KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYpPbl; YBaKEHHUE K HCTOPUU KYIBTYpPbI
cBoero OteyecTBa, BHIPA)KEHHON B TOM 4MCJIE B IOHUMAaHUM KpPacoTbl YEJIOBEKA; MOTPEOHOCTH B
OOLIEHUH C XY/I0)KECTBEHHBIMU IMPOU3BEACHUSIMU, C(POPMUPOBAHHOCTH AKTHUBHOIO OTHOILEHUS K
TPAOULUSAM XYIOKECTBEHHOW KYyJIbTYpbl KaK CMBICJIOBOM, 3CTETHYECKOW M JIMYHOCTHO-3HAYMMOU
LIEHHOCTH).

— CdhopMHpOBaHHOCTH OCHOB IKOJIOTUYECKOM KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBILIUICHHS], HAJIWYUE OIBITa SKOJOTMYECKH OPUEHTUPOBAHHOUN pedieKCUBHO-
OLICHOYHOM U MPAKTUYECKOH eATEIbHOCTHU B )KU3HEHHBIX CUTYaLUAX (TOTOBHOCTh K UCCIIEJOBAaHUIO
NPUPOJBI, K 3aHATHSIM CEJIbCKOXO3AWCTBEHHBIM TPYAOM, K XYI0KECTBEHHO-3CTETUYECKOMY
OTPaXEHUIO TNPHUPOJBI, K 3aHATUAM TYpU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBJICHHIO
MIPUPOIOOXPAHHOMN AESITEILHOCTH).

MeranpeaMeTHble pe3yJbTaThl 00y4eHUs (U3MKE B OCHOBHOM IIKOJIE BKJIIOUAIOT MEXKIIPEIMETHBIE
MOHATHS U YHUBEpCAIbHbIEC ydeOHbIE NeUCTBUS (PEryasITUBHBIE, T03HABATEIbHbIEC, KOMMYHUKATHUBHBIE).

MexnpeamMerHble NOHATHS

VYcnosueM GopMUpPOBaHMSI MEXIPEIMETHBIX MOHATHH, TaKUX, KaK cucTema, (hakT, 3aKOHOMEPHOCTD,
(deHoMeH, aHanu3, CHUHTE3 SBJSETCS OBJaJeHHE OOYYaIOUIMMHUCS OCHOBaMH YHMTATEIbCKOU
KOMIIETEHIMH, TPUOOpEeTEeHNEe HaBBIKOB padOThI ¢ MHPOpMaLuel, yyacTHe B IPOEKTHON J€ATEIbHOCTH.
B ocHoBHOI mikosie mpojospkaercss paboTta mo (GOpPMHPOBAHHIO U PA3BUTHIO OCHOB YHUTATEJbCKOM
koMmneTeHun. OOyyaroluecs: OBIaICI0T YTEHHUEM KaK CPEeICTBOM OCYIIIECTBIIEHUSI CBOUX JlalbHEUIITNX
IUTAHOB: TPOJIOJDKEHUs oOpa3oBaHUs M CcaMo0Opa30oBaHUsS, OCO3HAHHOIO IIJIAHUPOBAHUS CBOETO
aKTyaJIbHOTO U MEpPCHEKTUBHOTO Kpyra YTEHHsS, B TOM YHCJE JOCYroBOTO, MOJrOTOBKU K TPYAOBOH U
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COLIMAJIHOM JIeATENbHOCTU. Y BBITYCKHUKOB OyneT chopMHpoBaHA NOTPEOHOCTh B CHCTEMATUYECKOM

YTEeHUM KaK CPEACTBE MO3HAHUS MHUpa U ceds B 3TOM MHpE, FapMOHH3ALUUA OTHOIICHUN YeloBeKa U

oOuiecTBa, co3gaHuu oOpa3a «moTtpedbHoro Oyaymero». [lpu wm3ydenun ¢uszuku oOydaromuecs

YCOBEPUICHCTBYIOT NMPUOOPETEHHbIE HABBIKU PadoThl ¢ nHGopManmei u nmonojaHAT ux. OHU CMOTYT

paboTaTh C TeKCTaMHU, IPeoOpPa3OBbIBATh U UHTEPIPETUPOBATH COJEPKALIYIOCS B HUX MHQOpMAIUIO, B

TOM 4HCJIE:

— CHCTEMAaTHU3HpOBaTh,  COIOCTABJIATH, aHAJIM3UPOBaTh, 0000IIATP W  UHTEPIPETUPOBATH
nH(pOpMaLINIO, COAEPIKAILYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX O0BEKTaX;

— BBIAENATH TJIABHYIO W H30BITOYHYIO HMH(POPMAIUIO, BBIIOJHATH CMBICIOBOE CBEPThIBAHHE
BbIJICJIEHHBIX ()aKTOB, MBICJICH; IIPEICTABIATh HHPOPMALIMIO B CKATOM clloBeCHOU hopme (B Bue

— IUIaHa WIM TE€3HCOB) U B HArJsAHO-CUMBOJIMYECKON Gopme (B BuAe Tabiul, rpaduiyecKiX CXeM U
Jrarpamm, KapT HOHITUN — KOHLENTyalbHBIX IHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

— 3aI0JIHATH U JAONOJHATH TaOIUIIbI, CXEMBI, TUarpaMMbl, TEKCTHI.

B xone uzyuenus ¢usuku oOyyaronuecss Npuo0peTyT ONbIT MPOEKTHOM AeATeJbHOCTH Kak 0co00i
dbopmbl yueOHOM pabOThI, CIIOCOOCTBYIOIICH BOCHUTAHUIO CAMOCTOSITEIBHOCTH, WHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIIEHUIO MOTUBAaUUU U 3(P(HEKTUBHOCTH YUeOHOM JAeATEIbHOCTU; B XOJ€
pean3aly UCXOAHOTO 3aMbIciia Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMPAThH aJIeKBATHbHIE
CTOSIILIEHN 3a/1aue CPeCTBa, IPUHUMATDH PEIICHMs], B TOM YUCJIE U B CUTYyallUsX HeolpeneiaeHHocTu. OHu
[0JIy4aT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3pabOTKe HECKOJIbKMX BApUAHTOB PEIICHUH, K TIOUCKY
HECTaHIAPTHBIX PEIICHUN, TOUCKY U OCYILECTBICHHIO Hau0oJiee IPUEMIIEMOTO PEIICHNUS.

PeryasituBubie YV /I

1. YMeHue caMoCTOsTENbHO ONPEEIIATh eI 00ydeH sl, CTaBUTh U (OPMYIUPOBATH HOBBIE 33]1a4l B
yuebe M IO3HaBaTEIbHOU JAEATEIbHOCTH, pa3BUBaThb MOTHBBI UM HMHTEPECHl CBOEH MO3HABATEIbHOMN
nesTenbHOCTH. OOYyJarOIINIICS CMOXKET:

— aHaAJM3HMPOBATh CYILECTBYIOUINE U IJIAHUPOBAThH Oyayline oOpa3oBaTeibHbIe PE3YIbTATHI;

—  UAeHTU(OUIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEIEIATH TJIABHYIO MPOOIIeMy;

— BBIJIBUraThb BEPCUM peUIeHUs] MpoOIeMbl, (POpPMyYIHpOBaTh TMIIOTE3bl, MPEABOCXUILATE KOHEUHBIN
pe3ynbTarT;

— CTaBUTh LeNb JESITEIbHOCTHM Ha OCHOBE ONPEICIIEHHON MpoOieMbl U  CYIIECTBYIOLIUX
BO3MOJKHOCTECH;

— ¢opMynupoBarh yueOHbIE 33JJa4ul KaK I1aru JOCTHKEHUS TOCTABJIEHHOM LIE€H IS TEIbHOCTH;

— O0OOCHOBBIBaTh LIEJEBbIE OPUEHTHPHI U MPUOPUTETHI CChUIKAMM Ha LIEHHOCTH, YKas3blBas U
000CHOBBIBas JJOrMUECKYIO MIOCIEA0BATEIbHOCTD 111aroB.

2. YMeHue caMOCTOSITENIbHO IJIaHUPOBATh MYTH JTOCTHXKEHUS LIEJeH, B TOM YHCIle albTepHATUBHbIE,
OCO3HAHHO BBIOMpaTh HauboJiee FH(PEeKTUBHBIC CITOCOOBI PEIICHHs] YIeOHBIX M IMO3HABATEIbHBIX 3a/1a4.
OO0yuaromuiicst CMOXKET:

— ONpeaensaTh HeoOXOaUMbIE EHCTBHE(s]) B COOTBETCTBUHU C yueOHOW M MO3HABATEIBHOU 3aJauei u
COCTaBJISATh AIITOPUTM UX BBINIOJIHEHUS,

— 00OCHOBBIBaTh M OCYIIECTBIIATH BbIOOP HamOosiee 3((PEeKTUBHBIX CIIOCOOOB pelIeHUS Y4eOHBIX U
[I03HABaTENIbHbIX 3a/1a4;

— OMNpeAensiTh/HaxOquTh, B TOM YHUCJIE W3 MPEAJIOKEHHBIX BAapUAHTOB, YCIOBUS IS BbIIOJHEHUS
yueOHOM U Mo3HaBaTENbHON 3a1auu;

— BBICTpauBaTh >KM3HEHHbIEC IUIAaHBI Ha KPAaTKOCPOUYHOE Oyaymiee (3asBiATH LIE€JIEBbIE OPUEHTHUPBI,
CTaBUTh AJ€KBAaTHBIE UM 3aJaud M IpeJyiaraTh JEHCTBUS, YKa3blBas U 0OOCHOBBIBAs JIOTHUYECKYIO
MIOCJIE0BATEIBLHOCTD LI1aroB);

— BbIOMpaTh W3 NPEUVIOKEHHBIX BAPUAHTOB U CaMOCTOATEIbHO HCKATh CPEICTBA/pecypChl IS
pelIeHUs 3a/1a4k/I0CTHKEHUS LENH;

— COCTaBJIAATh IUIaH PelIeHus poOIeMbl (BBIIIOIHEHUS IPOEKTa, IPOBEICHUS UCCIEA0BAHMUS);

— OIpeAensaTh MOTEHLMAJIbHbIE 3aTPyJHEHUS NpPHU pEUIeHHMH Y4eOHON M IMO3HABaTEJIbHOM 3ajaud U
HAXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

— OMNMCHIBATh CBOM OMBIT, 0OPMIISISL €ro JUIsl epelauu APYTrUM JIFOJSM B BUJE TEXHOJIOTHUH PELIEeHUs
MPaKTUYECKUX 3aj[a4 ONPENIETICHHOT 0 Kilacca;

— IUIaHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUAYAJIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.



3. YMeHHEe COOTHOCUTH CBOM JIEHMCTBHS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMH, OCYLIECTBIATH KOHTPOJb

CBOCH JESITEIBHOCTH B TPOIIECCE JOCTIKEHHS PE3yiIbTaTa, ONMPEeNsATh COCOObI NEHCTBHIA B paMKax
MPEVIOKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C
u3MeHstomeics cutyanuei. O0ydaronuncs CMOXKeT:

OIPENENATh COBMECTHO C NEAArOoroM M CBEPCTHUKAMM KPUTEPHUH IUIAHUPYEMBIX PE3yJbTATOB H
KPUTEPUHU OLICHKU CBOEH yueOHOU JesITeIbHOCTH;

CUCTEMAaTHU3UPOBaTh (B TOM YHUCJI€ BHIOMPATh IPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX PE3yJIbTaTOB
Y OLIEHKH CBOEH JIEATEIIbHOCTH;

oTOMpaTh WMHCTPYMEHTHI JJIsl OLIEHWBAHUSA CBOEH JESITENbHOCTH, OCYILECTBISATH CAMOKOHTPOJb
CBOEH J1eATEIbHOCTH B paMKax MpPeUI0KEHHbIX YCIOBUM U TpeOOBaHUI;

OLICHUBATh CBOK JEATEIBHOCTb, APryMEHTHPYS IPUYMHBI JOCTWIKEHUS WIH OTCYTCTBHS
IUIAHUPYEMOTO PE3YyIbTATa;

HaXOJUTh JOCTATOYHbIE CPEJICTBA JUIsl BBIIIOJHEHHUS Y4YEOHbIX JACWCTBUM B HW3MEHSOLIEHCS
CUTYallMU W/WIH IIPU OTCYTCTBUU IUIAHUPYEMOTO Pe3yJIbTara;

paboTas o cBOeMy IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh Ha OCHOBE aHAIU3a
M3MEHEHUH CUTYalluu JJIsl OJy4eHUs 3allJIJaHUPOBAaHHBIX XapaKTEPUCTUK MIPOIYKTa/pe3ybTara;
YCTaHABIMBATh CBA3b MEXJY IOJYYCHHBIMM XAapAaKTEPUCTHKAMU IMPOAYKTA M XAPAKTEPUCTHKAMHU
rporecca AesTENbHOCTH M [0 3aBEPIICHUM JEATEIbHOCTH IPEUIaraTb U3MEHEHUE XapaKTEPUCTHUK
rporecca s MOJIy4eHUs YIYyUIICHHbIX XapaKTepUCTHK IIPOYKTa;

CBEPSTH CBOU JAEUCTBUS C LEIbIO U, TP HEOOXOIMMOCTH, UCIIPABIIATH OLIMOKU CaMOCTOSITENIBHO.

4. YMeHue oleHUBAaTh NPaBUIBLHOCTh BBIIOJIHEHUSI Y4eOHOM 3a7a4uu, COOCTBEHHbIE BO3MOXHOCTHU €€

pemienus. O0ydaromuiics CMOXKET:

ONPEENATh KpUTEPUHU IPABUIIBHOCTH (KOPPEKTHOCTH) BHITIOJHEHHS YueOHO 3a1auH;
aHAJIM3UPOBAaTh U OOOCHOBBIBaTb IPUMEHEHUE COOTBETCTBYIOIIETO WHCTPYMEHTApHUs JUId
BBITIOJTHEHUS y4eOHOM 3a1a4u;

CBOOOJHO IOJIb30BATHCS BHIPAOOTAHHBIMHU KPUTEPHUSIMHU OLIEHKH U CAMOOLIEHKH, UCXOMS U3 LIeNU U
MMEIOIINXCS CPECTB, pa3audasi pe3yabTaT U CIOCOObI ICUCTBUI;

OLICHUBATh MPOAYKT CBOEH JEATENBHOCTH IO 3aJaHHBIM W/MIM CaMOCTOSITENIbHO OIPEACIIEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEJBIO JESTEIbHOCTH;

000CHOBBIBATh JIOCTHKUMOCTH LIE€IH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOUX BHYTPEHHUX
PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

(buKcHpOBaTh U aHAIM3UPOBATH AMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB.

5. Bragenue oOcHOBaMM CaMOKOHTpPOJS,, CAMOOLIEHKH, INPUHATUS PELICHUH M OCYHIECTBIICHHUS

OCO3HAHHOTO BBIOOpA B yueOHOU M TIO3HABATEIBHOM JAeaTeIbHOCTH. O0yJaronuics CMOXKET:

HaOMoJaTh M aHAIU3UPOBATh COOCTBEHHYIO Y4eOHYI0 U II03HABATEJbHYIO JESTENbHOCTh U
JeSITeIbHOCTh IPYruX 0Oydaroluxcs B Mpolecce B3auMOIIPOBEPKH;

COOTHOCHUTh pealbHble U IUIAHUPYEMbl€ pE3yJabTaThl HMHAWBHUIYaJbHON 00pa3oBaTEIbHOMN
JESITEeIbHOCTH U JIEJIaTh BbIBO/IBI;

MPUHUMATh pelIeHrE B y4eOHOM CUTYallMi U HECTU 32 HETO OTBETCTBEHHOCTb;

CaMOCTOSITENILHO ONPEAEIIATh IPUUKUHBI CBOETO yCIeXa WM HeyCleXa U HaXOIUTh CIIOCOOBI BbIXOJa
U3 CUTYyallUU HEeycIiexa;

PETPOCIEKTUBHO OINPEAETATh, KaKhe NEHCTBUS M0 PELICHUIO YueOHOM 3a1auu Wik apaMeTpbl THX
NeUCTBUI MPUBEIH K MOJIYYEHUIO UMEIOIIEroCs MPOIyKTa yueOHOM AeATelbHOCTH;
JE€MOHCTPUPOBATh MPHUEMbI PETYISLIUU NCUXO(U3HOIOTHUECKUX/IMOIIMOHAIBHBIX COCTOSIHUM IS
noctxkeHuss 3¢ddexra ycnokoeHus: (ycTpaHEHHMS SMOLMOHAJIbHOM HAIPSDKEHHOCTH), 3dexTa
BOCCTAHOBJIEHUSI (OCia0ieHus NpOsBICHUI yTOMJEHHS), 3(PQeKTa aKTUBU3ALUU (TIOBBIIICHUS
MCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

ITo3naBartenbHbie Y'Y /1

YMeHue ompenensTh MOHATHS, CO3[aBaTh OOOOIICHHS, YCTAaHABIMBATH AaHAJIOTHH,

KJIaCCU(UIMPOBATh, CaMOCTOSATEIbHO BBIOMpATh OCHOBAaHUS U KPUTEPUU Uil KilaccuuKanuy,
YCTaHABJIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PAaCCYKJIEHUE, YMO3aKIIOUCHUE
(MHIYKTUBHOE, IEAYKTUBHOE, 110 aHAJIIOTUN) U JIeNaTh BbIBOAbI. OOyJaronuiicss CMOXeT:

HOH6I/IpaTB CJIOBA, COIMMOAYMHECHHBIC KIIFOYEBOMY CJIOBY, OIIPCACIIAIOIINEC €TO IIPU3HAKU U CBOI)IICTBa;



BBICTPaNBaTh JIOTMYECKYIO LEMNOYKY, COCTOSIIYI0 M3 KJIIOYEBOIO CJIOBa U COMOJUYUHEHHBIX €My
CIIOB;

BBIJICJISITh OOIIMIM TPU3HAK JBYX WJIM HECKOJBKUX TPEIMETOB WM SBJICHUN U OOBSCHATH UX
CXOJCTBO;

00BEIMHATh TPEAMETHl W SBICHWUS B TPYIIBI IO OINPEACIICHHBIM TpU3HAKAM, CpPaBHUBATbH,
KiaccuuimpoBaTh 1 00001aTh (DaKTHI U SIBJICHHUS,

BBIJICJISITH SIBJIEHUE W3 OOIIETO psiia PYTHX SBICHUI;

ONpEENATh OOCTOSTENbCTBA, KOTOPbIE MPEAUIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U  MEXIY
SIBJICHUSIMUA, M3 OTUX OOCTOATENHCTB BBIICIATH OINPEICISIIONINE, CIIOCOOHBIE OBITh MPUYHMHOU
JTAHHOTO SIBJICHUS, BBISIBIISITH TIPUYMHBI M CIICJICTBUS SIBJICHUI;

CTPOUTD PACCYXKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YaCTHBIX SBJICHUM K
00LIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJICHHE HAa OCHOBE CPaBHEHHS MPEIMETOB U SIBJICHHH, BBIACISA MPU STOM OOIIHe
MIPU3HAKY;

u3JIaraTh MOJIy4eHHYI0 HHPOpPMAIUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE peIiaeMoi 3a1a4u;
CaMOCTOSITEJIbHO YKa3blBaTh Ha MH(OpPMAINIO, HYXKJAIOUIYIOCS B IPOBEpPKe, Ipeniaratb M
MIPUMEHSTH CIIOCO0 MPOBEPKU JI0CTOBEPHOCTH MH(OPMALINY;

BepOATN30BaTh YMOLIMOHAJILHOE BIIEYATICHHE, OKa3aHHOE HAa HEr0 UCTOYHUKOM;

OOBSCHATH SIBIICHUSA, MPOIIECCHI, CBSI3W W OTHOIICHHUSI, BBISBISIEMBIE B XOJE TO3HABATEIBHOW M
WCCTIEAOBATEIbCKON  NIEATENTbHOCTH  (MPUBOAUTH  OOBSICHEHWE C  HW3MEHEHHEeM  (OpMBI
MIPEACTABIICHUS; OOBSICHATH, ACTATU3UPYS WIH 0000111as1; OOBSICHATD C 3aIaHHON TOYKHU 3PEHUS);
BBIBJSITh WM HA3bIBaTh NPHYMHBI COOBITHS, SIBJICHUS, B TOM 4YHCJIE BO3MOXKHBIE / HamboJee
BEPOSATHBIE TPUYMHBI, BO3MOXKHBIE TIOCJIEICTBHS 3alaHHOM TMPUYUHBL, CAMOCTOSTEIHHO
OCYIIECTBJISISI MPUINHHO-CIICACTBEHHBIN aHAIN3;

JIeNIaTh BBIBOJI HA OCHOBE KPHTHYECKOTO aHalM3a Pa3HbIX TOYEK 3PEHHs, MOATBEPXKAATh BBIBOJ
COOCTBEHHOU apryMEHTAIMEN WM CAaMOCTOSTEIBHO MOTyYEHHBIMU TAHHBIMHU.

7. YMeHne CO3JaBaTh, IMPUMCHATL U HpGO6p330BI)IBaTI> 3HaKH M CUMBOJIBI, MOACIN M CXEMBI AJIA

pelieHns yueOHbIX U M03HABATEIbHBIX 3a7a4. OOy4aromuics CMOXKET:

0003HaYaTh CHMBOJIOM U 3HAKOM IPEIMET W/HIIHU SIBIICHHC;

OTIPENENATh JIOTUYECKHE CBS3M MEXIy IpeIMeTaMH W/WIN SIBICHUSIMH, O003HA4aTh JaHHBIE
JIOTUYECKHUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAKTHBII WK peajbHbId 00pa3 mpeaMeTa /Wi SBJICHUS,

CTPOUTH MOJIEBH/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4u U/WITH CIIOCO0a €€ PeIIeHNS;

co3/laBaTh BepOanbHbIC, BEIICCTBEHHbIE W WHQPOPMAIMOHHBIE MOJENA C  BBIJICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIS OIpENeNIeHUs] Crocoda pemieHus 3aJa4d B
COOTBETCTBUU C CUTYaLlUEH;

peoOpa3oBhIBaTh MOJIENIM C MEJIbI0 BBISBICHHS OOMIMX 3aKOHOB, ONPEACISIONINX JaHHYIO
MpeAMETHYIO 00J1aCTh;

MEPEBOJIUTh CJIOKHYIO II0 COCTaBy (MHOIOACHeKTHYI0) HHGMOpMaluio U3 Trpa@UuecKkoro MWiu
(bopMaM30BaHHOTO (CHMBOJIFHOTO) MPEJICTABIICHHS B TEKCTOBOE, U HA000POT;

CTPOHTH CXEMY, aNTOPUTM JACWUCTBUS, WCHPABISITh WM BOCCTAaHABIMBATH HEHM3BECTHBIA paHEe
AITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY MTPUMEHSIETCS aJrOPUTM;
CTPOMTH J0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;

aHAIM3UpOBaTh/peIeKCUpoOBaTh  OMBIT  Pa3pabOTKM H  pealn3alid  y4eOHOTO  TPOEKTa,
uccieaoBaHusl (TEOPETUYECKOTO, HMIIUPUYECKOTO) HA OCHOBE MPEIOKEHHONW MPOOIeMHOM
CHUTYalllH, TIOCTABJICHHOH IIETM W/WJIH 33JAaHHBIX KPUTEPHUEB OIICHKH MPOIYKTa/pe3yabTara.

8. CmbiciioBoe uyTeHre. O0yJaromuiics CMOXKET:

HaXOJHTh B TEKCTE TpeOyeMyro nH(opMalHio (B COOTBETCTBUHU C LEJISIMU CBOEH J1€ATEIbHOCTH);
OpUEHTUPOBATHCS B COJIEP’KAHUU TEKCTa, IOHUMATh LIEIOCTHBINA CMBICI TEKCTa, CTPYKTYPUPOBATh
TEKCT;

YCTaHABJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBJICHUM, IIPOLIECCOB;

PE3IOMUPOBATh [VIABHYIO UACIO TEKCTA;

KPUTHUYECKH OLIEHUBATh COJEpKaHuE U POpMy TEKCTa.



9. q)OpMI/IpOBaHI/IG U  Pa3BUTHEC OBKOJOIMYCCKOI'O0 MBIOUJICHUA, YMCHHE IPUMCHATH C€ro B

[I03HABATEIbHONW, KOMMYHUKATUBHOM, COLMAIbHOM MpaKkTUKE M NpOo(ecCHOHATBbHOM OpHUEHTALUH.
OO0yuaromuiicst CMOXET:

OMPEJEIIATh CBOE OTHOLIEHUE K PUPOIHOM cperie;

aHAJIM3UPOBATH BIMSHHUE SKOJIOTMUECKUX (PaKTOPOB Ha cpeay OOMTAaHUSI )KUBBIX OPTraHU3MOB;
IMpOBOAUTH HpI/ILII/IHHIalf/’I )51 BGpOfITHOCTHBIfI AaHaJIN3 3KOJOI'NYECCKUX chyauHﬁ;

MIPOrHO3UPOBATh U3MEHEHUS CUTYAIMH IPU CMEHE AEUCTBUSI OJJHOTO (pakTopa Ha JAeHCTBUE APYroro
dakrtopa;

pacrnpoCTpaHATb OSKOJOTHUYCCKUEC 3HAHUA W YYAaCTBOBATH B IMPAKTHUYCCKUX J€JIaxX I10 3aliuTe
OKpYKarollen Cpeibl;

BbIpaXaTb CBOC OTHOIICHUEC K ITPUPOAC YCPE3 PUCYHKH, COUMHCHUA, MOJCIIN, ITIPOCKTHLIC pa60TI>I.

10. PazBuTie MOTHBALMU K OBJIAJICHUIO KYJIbTYpON aKTMBHOTO HCIIOJIB30BAHMS CIOBAped W APYrux

MTOUCKOBBIX cHUCTeM. OOYyJaronuics CMOXKET:

OTIPeNIETIATh HEOOXOMMBIEC KITFOUEBBIC TIONCKOBBIE CJI0OBA U 3aIIPOCHI;

OCYIIECTBJISITh B3aUMOJICHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMHU, CIIOBAPSMH;
(dbopMuUpPOBaTh MHOXECTBEHHYIO BBIOOPKY W3 TOHWCKOBBIX HMCTOYHHUKOB ISl OOBEKTHBH3ALUU
pe3yJIbTaTOB MIOUCKA;

COOTHOCHTbH IOJIy4YEHHbIE PE3YJIbTAThl IOMCKA CO CBOEH J1€ATEIbHOCTHIO.

KommyHnukatuBHbie YY /I
11. YMeHue opranu3oBbIBaTh yueOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEIEM U

CBEpPCTHHKaMH; paboTaTh WHAMBUAYAJbHO M B TpYIIE: HAXOAUTh OOIlee pelleHHe U pa3peniarhb
KOH(IMKTHI HA OCHOBE COTJIACOBAHMSI TIO3UIIUN U ydeTa UHTEPECOB; POPMYIUpPOBATH, APTyMEHTHPOBATH
M OTCTamBaTh cBOe MHEHHE. O0yJarOmUIAC CMOXKET:

ONPEJEIIATh BO3MOXKHbBIE POJIM B COBMECTHOM AEATEIbHOCTH;

UIpaTh ONpPEAEICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

MPUHUMATh MO3UIMI0 COOECEIHNKA, MOHUMas MO3ULUIO JIPYroro, pa3inyarh B €ro peyd: MHEHUE
(TOYKy 3peHus), 10Ka3aTeabCTBO (APTyMEHTHI), (DaKThI; TUIIOTE3bl, AKCHOMBI, TEOPHH;

OTPEJEINATh CBOU JEUCTBUS U JACUCTBUS NapTHEPA, KOTOPbIE CIOCOOCTBOBAIIM MJIU MPEMSTCTBOBAIN
MIPOJIYKTUBHOM KOMMYHUKAIIHH;

CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B IIpoliecce yueOHOM U MO3HABATENbHOM 1€ATEIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3pEHUS, B IUCKYCCHUH YMETb BBIJIBUTaTh
KOHTpapryMeHThl, nepedpazupoBaTh CBOIO MbICIIb (BJIaJIEHUE MEXaHU3MOM SKBHUBAJIEHTHBIX 3aMEH);
KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpHU3HABaTh OLIMOOYHOCTH
CBOEro MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

npearaTh albTepHATUBHOE pellieHne B KOHQIUKTHON CUTYall1H;

BBIJEIISATH OOLIYIO TOUKY 3pEHUS B IUCKYCCUU;

JIOTOBApUBAThCs O MPAaBHJIaX U BOIpOcax Jid 0OCYKJIEHHUS B COOTBETCTBUU C MTOCTABJIEHHOM mepen
IPYIION 3a1a4eil;

OpraHM30BBIBaTh y4eOHOE B3aWMOJEHUCTBHE B TpyIie (ONpeneisaTh OoO0lIue IeNd, pacHupelesTh
POJIK, TOTOBApUBATHLCS APYT C IPYIOM U T. [1.);

yCTpaHsATh B paMKax  JAuajora  paspblBBl B KOMMYHHUKAllUM,  OOYCIIOBJICHHbBIE
HENOHMMAaHHEM/HETIPUSATHEM CO CTOPOHBI coOeceIHIKA 3a1aui, (POPMBI HJIU COJIEp>KaHuUs JUAaJlora.

12. YMeHHne 0CO3HAaHHO HCMOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUHM C 337a4€il KOMMYHUKAIIUHI

JUTSI BBIPQXKCHHUS CBOMX UYYBCTB, MBICIIEM W TMOTPEOHOCTEW MJisl IUIAHUPOBAHUSI W PETYISIMU CBOCH
JEATEIbHOCTH; BJIAJICHUE YCTHOM M NUCBMEHHOW PEYbI0, MOHOJOTHYECKOM KOHTEKCTHOW pEUbIo.
OO0yuaromuiicst CMOXKET:

OTPEENATh 3aJJauy KOMMYHUKALMU U B COOTBETCTBUU C HEW OTOMPATh peueBble CPECTBA;
oTOMpaTh M HCIIOJIH30BAaTh PEUEBHIE CPEACTBA B IMPOLECCE KOMMYHUKALMU C JIPYTMMH JHOAbMHU
(nuanor B mape, B MaJIOH rpynne u T. 1.);

MIPEJICTaBIATh B YCTHOM UM MMCbMEHHOM (popMe pa3BepHYTHIN IJIaH COOCTBEHHOM EATEIbHOCTH;
coOroAaTh HOPMBI MYOJUYHOW peuu, perjiaMeHT B MOHOJIOT€ M JUCKYCCHUM B COOTBETCTBUHU C
KOMMYHUKaTUBHOM 3aJ1a4yeil;



BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYXJCHHE) U 3alpalliBaTh MHEHUE MapTHEpa B paMKax
JAANora;
MIPUHAMATh PEIICHHUE B XO/I€ JUAIOTa U COTJIACOBBIBATH €0 C COOCCEIHUKOM;
CO3J1aBaTb IHMCbMCHHBIC «KIIMIOUPOBAHHBLIC)» W OPUTHMHAJIBHBIC TCEKCTbI C MCIOJb30BAHUCM
HEOOXOIMMBIX PEUYEBBIX CPE/CTB;
WCTIOJIb30BaTh BepOallbHBIE CPEACTBA (CPEICTBA JIOTMYECKOW CBSI3M) JUIS BBLICIICHUS CMBICIIOBBIX
0JIOKOB CBOETO BBICTYIUICHHUS,
HCIIOJIB30BaTh HCBCp6aJ'H)HI)Ie CpeacTBa WM HArJSAHbIC MaTCpUaIbl, HOJIFOTOBJ'IGHHBIG/OTO6paHHBIC
[OJl PYKOBOJCTBOM YUYUTEIA;
JcJ1aTh OI_[CHOLIHI)If/'I BbBIBOJT O JOCTHMIKCHHM MLCJIM KOMMYHHUKAlIUKM HCEIMOCPECACTBCHHO IIOCJIC
3aBCPUHICHUA KOMMYHUKATHBHOI'O KOHTAaKTa U 000CHOBEBIBATH €T0.

13. ®opMupoBaHHWE W Pa3BUTHE KOMIETEHTHOCTH B 0OJACTH HMCIOJIb30BaHUSA HH(OPMAITHOHHO-

KOMMYHMKAIIMOHHBIX TexHosorui (nanee — MKT). O6yqaromuiics CMOXKET:

LIEJICHANIPABJICHHO MCKaThb W MCIOJb30BaTh MH(OPMAIMOHHBIE pPECYpChl, HEOOXOIUMBIE s
pelieHrs yueOHbIX U MPaKTUYeCKUX 3ajau ¢ nomouisio cpencts UKT;

BBIOMpATh, CTPOUTH U KCII0JIb30BATH aIEKBATHYIO MH()OPMALIMOHHYIO MOJEIb /IS Nepeaayu CBOMX
MBbICIIEHl CPEJICTBAMHU €CTECTBEHHBIX M (OpPMajbHBIX S3BIKOB B COOTBETCTBHUM C YCJIOBHUSIMHU
KOMMYHHKAIIH;

BBIJICNATh MH(OPMAIIMOHHBIM acHeKT 3a/aud, OIEepUpOBaTh JAHHBIMH, MCIIOJIb30BaTh MOJIEb
peuieHus 3a1auu;

UCIOJIb30BaTh  KOMIIBIOTEPHbIE  TEXHOJOTMM  (BKJIKOYass  BBIOOp  a/JeKBaTHBIX  3ajade
MHCTPYMEHTAJIbHBIX ~ IPOrPaMMHO-AINNApaTHBIX  CPEICTB W CEPBHCOB) Ui pEILIEHUs
MH(OPMALIMOHHBIX U KOMMYHUKAlIMOHHBIX YY€OHBIX 3a/1a4, B TOM YHCJIE: BBIYUCIIEHUE, HAIIUCAaHUE
IIUCEM, COUMHEHUH, TOKIIa0B, pedepaToB, CO31aHUE IIPE3EHTALUN U JIp.;

MCI0JIb30BaTh HH(OPMALIMIO C YYETOM 3THYECKHUX U MPABOBBIX HOPM;

co3faBaTb MH(OPMALMOHHBIE PECYpChl Pa3HOTO THUIA U U1 Pa3HbIX ayJuTOpui, coOI0AaTh
MH(OPMALIMOHHYIO TUTHEHY U ITpaBuiia HHOOPMALIMOHHON O€301acCHOCTH.

IIpenmeTHbIe pe3yabTaThl:
BbInycKHUK HAYYUTCS:

coOmofarh mnpaBuiia 0E30IaCHOCTH M OXpaHbl Tpyda IpuU paboTe ¢ y4yeOHBIM M J1abOpPaTOPHBIM
00opymoBaHUEM;

MIOHUMATh CMBICII OCHOBHBIX (PU3MYECKUX TEPMHUHOB: (U3UYECKOE TeJO, (PU3HUECKOE SBIEHUE,
¢u3nueckas BEIUUYMHA, €AUHULIBI U3MEPEHUS;

pacrno3HaBaTh MIpPOOJIEMBbI, KOTOpPbIE MOXHO pEUIUTh IpPU I[OMOLIM (PUIUUYECKUX METOOB;
aHAJIM3UPOBATh OTJENIbHBIC ATalbl MPOBEACHUS WCCIEIOBAHUM M HWHTEPIPETUPOBATH PE3YIbTAThl
HaOJIIOICHUH U OIIBITOB;

CTaBUTh OIBITHI IO HCCIENOBAaHUIO (PU3MUECKUX SIBICHUNH WM (U3NYECKUX CBOWCTB Tenl 0e3
WCIIONB30BAaHUS TPSMBIX HW3MEPEHHM; NMpU 3TOM (OPMYIUpOBaTh MpobiaemMy/3amady y4eOHOTO
AKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpPYAOBaHHUS; MPOBOJIUTH OMBIT U
(GbopMyHpOBaTh BHIBOJIBI.

MIOHUMATh POJIb SKCIIEPUMEHTA B MOJYyYEHUH Hay4yHO MHpOpMaLUK;

IIPOBOAUTH INpPSIMbIE M3MEPEHUsS (PU3NUYECKUX BEJIMYUH: BpEMs, pacCTOsIHME, Macca Teia, 00beM,
CWila, TemIleparypa, arMoc(epHOe aBlIeHHE, BIAXXHOCTb BO3/yXa, HANpsDKEHHE, CHJIa TOKa,
paavanuoHHbIA (POH (C UCHOIB30BAaHUEM JIO3UMETPA); MIPHU 3TOM BBIOMPATH ONTUMAJIbHBIM CIIOCOO
M3MEPEHMS U MCIOJIb30BATh IIPOCTEMIINE METOABI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNH;

IIPOBOJIUTH HCCJIEJOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIHOJIB30BAaHUEM MPSMBIX
U3MEpPEHUIl: TpU ATOM KOHCTPYHPOBaTh YCTAaHOBKY, (DPUKCHPOBATH pPE3YJIbTarThbl MOIYYEHHON
3aBUCHUMOCTU (PU3UYECKUX BEJIUYMH B BUJE TaOIUIl U rpaduKoB, AeNaTh BBIBOABI IO pe3yibraTaM
UCCIIEIOBAHUS;

IIPOBOAUTH KOCBEHHbIE M3MEPEHUS (PM3NYECKUX BEJIWYUH: IPH BHIOJHEHUH HU3MEPEHUN coOuparhb
SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJeayd MpeIIOKEHHOM MHCTPYKLMHU, BBIYUCIATH 3HAYECHUE
BEJIMYMHBI Y aHAJIU3UPOBATh MOIYYEHHbIE Pe3y/IbTaThl C YU€TOM 3a/laHHOM TOUHOCTH U3MEPEHUN;
aHAJIM3UPOBATh CUTYallUU IPAKTUKO-OPHEHTHUPOBAHHOIO XapaKTepa, Y3HaBaTh B HUX IPOSIBICHUE
M3YYEHHBIX (PU3MUECKUX SBJICHUN MM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOLINECS 3HaHUS JUIsS UX
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OOBSICHCHHS;
MOHWMATh TPHUHIUIBI JEHCTBUS MAallliH, TMPUOOPOB W TEXHHUYECKUX YCTPOWCTB, YCIOBHS HX
0€30I1aCHOTO MCIOJIH30BAHMS B IOBCETHEBHON JKU3HU;
WCIIOJIb30BaTh MPHU BBIMOJHEHUN Y4EOHBIX 3a7a4 HAyYHO-TIONMYISIPHYIO JIUTEPATYPY O (PU3UIECKUX
SIBJICHHSX, CIIPABOYHBIC MaTepHabl, pecypcsl HTepHETA.

BbInyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHUTHCH:
OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIEIOBAHUH, POJIb (PU3UKH B PACHIMPEHHUU TPEICTABICHUH 00
OKpYKAOIIEeM MHpPE ¥ €€ BKJIA]] B YIIYUIICHHE KaueCTBa KU3HHU;
UCTOJNB30BaTh TPUEMBI TMOCTPOCHUS (U3NYECKHX MOJeNel, TIOouCKa ©  (OPMYITHPOBKH
JI0Ka3aTeNIbCTB BBIABUHYTBIX THIIOT€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE OJMITMPHUYECKU
YCTaHOBJIEHHBIX (PaKTOB;
CpaBHUBATh TOYHOCTh W3MEpeHHUS (U3NYECKHX BEIMYMH TI0 BEIMYMHE WX OTHOCHTEIHHOMN
MOTPEUTHOCTH MPH MTPOBEICHUH MPSMBIX U3MEPEHHIA,
CaMOCTOSITEIBHO TPOBOJHUTH KOCBEHHBIE W3MEPEHHUS W HCCICIOBAHUS (U3UYECKUX BEIHYUH C
WCTIOJB30BaHUEM PA3IMYHBIX CIIOCOOOB M3MEpeHHs (PU3MUECKUX BEIMYWH, BBHIOMpATh CPEICTBa
U3MEpPEHUs] C YYETOM HeoOXOJUMOM TOYHOCTHM H3MepeHui, 0OO0CHOBBIBATH BBIOOp crocoba
M3MEpPEHUs], a/IeKBaTHOTO TIOCTABJICHHOW 3a/ade, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH IMOTYYECHHBIX
pE3Y/IBTaToB;
BOCIPUHUMATh MHPOPMAIUIO (HU3UYECKOTO CONEPKAHHWS B HAYYHO-TIOMYISIPHOW JIUTEparype H
CpeicTBaX MAacCOBOM HMH(OPMAIUHM, KPUTHYECKH OIICHWBATh IOJYYCHHYIO HWH(POPMAIHIO,
aHAJIM3HPYs €€ COJepKAaHUE U JTaHHbIe 00 UCTOYHUKE MH(OPMaLIUK;
cOo3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC U YCTHBIE COOOMICHUS O PH3MUYECKUX SIBICHHUSIX HAa OCHOBE
HECKOJIbKMX HMCTOYHUKOB HMH(OpPMAIWH, COMPOBOXKIATh BBICTYIUICHHE TPE3CHTAIMCH, YYUTHIBAs
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

[InanupyemMsble pe3ynbTaTbl OCBOEHUS IPOTPaMMBbL

®u3nKa 1 ee poJib B MO3HAHUU OKPYKAIOIIEr0 MHPa

Hpe)]MeTHBIMI/I pE3yIbTaTaMM OCBOCHUS TCMBI SABJIIIOTCA:
MOHUMaHUE (PU3UUECKUX TEPMUHOB: TEJO, BEIIECTBO, MATEPHSI;
YMCHHUE MPOBOJUTH Ha6J'IIO)IeHI/I$I (i)I/I?)I/I‘IeCKI/IX ﬂBHeHHfI; HU3MCPATH (1)I/I3I/I‘~IGCKI/IG BCJIINYUHBI:
paccTrosiHue, MPOMEXYTOK BPEMEHHM, TeMIepaTypy; OINpeneisaTh LEHY JeleHMs IIKaiabl mpubdopa
C YYE€TOM TIOTPEITHOCTH U3MEPEHHUS;
MOHMMAaHHUE POJM YYEHBIX HAllleld CTpaHbl B Pa3BUTUHU COBPEMEHHOM (M3MKM M BIUSHUM Ha
TEXHUYECKUN U COLMAIIBHBIN MPOrpecc.

MexaHuveckue siBJICHUsI

Hpe)]MeTHBIMI/I pE3yIbTaTaMM OCBOCHUS TCMBI SABJIIIOTCA:
IOHMMAaHWE © CIHOCOOHOCTH OOBSICHITH (i)I/ISI/I‘IGCKI/Ie SABJICHUA: MCEXaHHUYCCKOC JBHMIKCHUC,
PaBHOMCPHOC M HEPABHOMCPHOC ABHIKXCHHUEC, WMHEPLUA, BCEMHUPHOC TATOTCHUC, PAaBHOBCCUC TCII,
MIPEBPAIEHUE OJHOTO BHJIA MEXaHUYECKOH DPHEPTUH B JPYrou, arMoc(hepHOe TaBJICHHUE, TaBJICHUC
KUJKOCTEH, Ta30B W TBEPIBIX TeJ, IUTABAHHE TEJ, BO3IyXOIUIABAHHE, PACIIOJIOKCHHE YPOBHS
KHUJKOCTH B COOOIIAIOIIMXCS COCYIaxX, CYIIECTBOBAHHME BO3AYHNIHOW OOOJIOYKH 3e€MJIH, CTOCOOBI
YMCHBIICHUA U YBCIIMYCHHA OABJICHUS,
I[IOHMMAaHNWE M CIIOCOOHOCTh OIMCHIBATH U OOBACHSITH q)HSH‘IeCKI/Ie SABJICHUSA: IMOCTYIIATCIBHOC
JIBWKCHHE, CMEHA JIHS W HOYM Ha 3emJiie, CBOOOJHOE MAaJCHHWE TEJ, HEBECOMOCTH, JBHIKCHHE IIO
OKPY)KHOCTH C IOCTOSTHHOHM TI0 MOY/IIO CKOPOCTBIO, KOJICOAHUSI MAaTEeMAaTUYECKOTO U MPYKHHHOTO
MasiTHUKOB, PE30HAHC (B TOM 4YHCJI€ 3BYKOBOM), MEXaHMYECKHE BOJIHBI, JJIMHA BOJIHBI, OTPaKEHUE
3BYKa, 9XO;
3HAHHE U CIIOCOOHOCTH JaBaTb OHpel[eJ'IeHI/ISI/OHI/IcaHI/ISI (1)I/ISI/I‘ICCKI/IX HOHITUN: OTHOCHUTEILHOCTD
NBUKEHUSI, IepBasi KOCMUYECKasi CKOPOCTb, PEAaKTUBHOE JBM)KEHUE; (U3NYECKUX MOJeIeH:
MaTepuajgbHas TOYKa, CHCTEMa OTCYeTa; (U3WYSCKUX BEIMYMH: TICPEMEIICHHE, CKOPOCTh
PaBHOMCEPHOTI'O priMOJ’IHHGﬁHOFO JABMKCHUS, MTHOBCHHAs CKOPOCTH n YCKOPCHHEC npu
PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBU>)KEHHH, CKOPOCTh U IEHTPOCTPEMUTEIIBHOE YCKOPEHUE MTPU
PaBHOMEPHOM JIBIYKEHUH TeJIa 110 OKPY)KHOCTH, UMITYIIBC;



— YMEHHE H3MEpATh. CKOPOCTb, MIHOBEHHYIO CKOPOCTh U YCKOPEHHME IIpH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBXKEHUH, LIEHTPOCTPEMUTEIbHOE YCKOPEHHUE MPU PaBHOMEPHOM JBUKEHHUHU 10
OKPYKHOCTH, Maccy, CUILY, BEC, CUITy TPEHHUSI CKOJIbKEHHUSI, CUJTy TPEHHUS KaueHHUs, 00bEeM, IJIOTHOCTh
Teja, paBHOJAECHCTBYIOIIYIO CHUJI, IEHCTBYIOLIUX Ha TEJIO0, MEXaHUUYECKYIO paboTy, MOIIHOCTb, IJIEYO
cuibl, MOMeHT cuibl, KIIJ[, moTeHImanpHyI0 1 KHHETHYECKYIO PHEPTUI0, aTMOC(HEpPHOE aBlICHUE,
JIaBJIEHUE KUIKOCTH Ha THO U CTEHKH cocyna, Cuily Apxumena;

— BJIAJICHUE JKCIIEPUMEHTAIbHBIMU METOJIAMHU HCCIIEAOBAHUS 3aBUCUMOCTH: HMPONAEHHOIO MyTHU OT
BpEMEHH, YUIMHEHHUS MPYKUHbI OT NMPUIOKEHHON CHUJIBI, CHJIbI TSKECTHU Te€la OT €r0 MAacChl, CHUJIBI
TPEHHUSI CKOJIBKEHHUS OT IUIOAAN CONPUKOCHOBEHHUS TEJ U CUJIbl, NPWKUMAIOIIEH Teno K
MOBEPXHOCTH (HOPMAJIbHOTO JABJICHUS), CHIIbI ApXuMena OT 00beMa BBITECHEHHOH TEJIOM BOJIbL,
YCIIOBUH IJIABaHUS Tela B KUIAKOCTU OT JEHCTBHSI CHIIbI TSKECTU M CUJIbl ApXHMeZa, 3aBUCUMOCTH
MepHO/A U YaCTOThI KojeOaHUN MasiTHUKA OT JUTMHBI €r0 HUTH;

— BJIaJICHUE KCIIEPUMEHTAIbHBIMU METOJIaMU HCCIIEOBAHUS MPU OINPEEICHUN COOTHOLIEHUS CUIT U
11y, 1711 paBHOBECHUS pblyara;

— TIOHMMaHHUE€ CMBbICIa OCHOBHBIX (H3WYECKUX 3aKOHOB: 3aKoHbl HpIOTOHA, 3aKOH BCEMHUPHOTIO
TATOTEHMS, 3aKOH ['yKa, 3aKOH COXpaHEHUsl UMITYJIbCa, 3aKOH COXPAaHEHUs dHepruu, 3akoH Ilackais,
3aKOH ApxHuMeJa U yMEHHUE MPUMEHATh UX Ha MPAKTUKE;

— BJAJEHUE CIIOCOOAMM BBIMOJIHEHHUS PACUETOB IPU HAXOXKACHHUU: CKOPOCTH (CpedHe CKOpPOCTH),
IyTH, BPEMEHHU, CWIbI TSDKECTH, Beca Teja, IUNIOTHOCTU Tejla, 00beMa, MacChl, CHIIbl YIPYTOCTH,
PaBHOACHCTBYIOMICH CWUJI, ACHCTBYIONIMX Ha TEJIO, MEXaHMYECKOW palOThl, MOIIHOCTH, YCIOBHUS
paBHOBeCcHsl CUJl Ha pblyare, MmoMmeHTa cuibl, KII/[, kuHeTHYeckol W MOTEHUHAIbHOW HEPrUH,
JaBJICHUS, JABJIEHUS >KUJIKOCTH Ha JHO M CTEHKHU COCYJa, CUJIbl ApXHMMeZa B COOTBETCTBHM C
MIOCTABJIEHHOM 3a7a4eil Ha OCHOBAHUHU UCIOJIb30BaHMs 3aKOHOB (DU3UKH;

— YMEHHE HaxOJUTh CBSI3b MEXIY (PU3NYECKUMHU BEIMYMHAMM: CHJIOM TSHKECTHM M Maccoi Tea,
CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTU Tejla C €ro Maccoil U 00beMOM, CHIION TSXKECTH U
BECOM TeJla;

— yMEHHE MEPEeBOIUTH (PU3NUYECKUe BEIMUNHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;

— TIOHMMAaHUE NPUHLUIOB JEHCTBUS AUHAMOMETPA, BECOB, BCTPEUAIOUIUXCS B MOBCETHEBHOM KU3HHU,
ppluara, OnoKa, HaKJIOHHOW IUIOCKOCTH, OapomeTpa-aHepouaa, MaHOMETpa, IOPLIHEBOTO
XKHUJKOCTHOTO Hacoca, THIPABIMYECKOTO IMpecca U crnocoOoB obecneueHus 0€30MacHOCTH IPU UX
HCIIOJIb30BaHUU;

— YMEHHE NpPUBOJAUTH IMPUMEPHl TEXHUYECKUX YCTPOMCTB M JKHUBBIX OPraHW3MOB, B OCHOBE
MEpPEMEILEHUSI KOTOPBIX JIEKHUT IMPUHLHUI PEAKTUBHOTO JIBM)KEHUS; 3HAHME M yYMEHHE OOBSCHATH
YCTPOMCTBO U JEHCTBHE KOCMUUYECKUX PAKET-HOCUTENEH;

— YMEHHE HCIOJIb30BaTh MOJYYEHHbIE 3HAHUS B TMOBCEIHEBHOM >KU3HU (OBIT, SKOJOTHUS, OXpaHa
OKpYKAIOIIEH CPeIbl).

TenJioBble siBJIeHUS
[IpenmeTHBIMU pe3ylibTaTaMU OCBOEHHUS TEMBI SBJISIOTCS:

— TIOHUMAaHHUE M CIIOCOOHOCTHh OOBSCHATH (hM3HUECKue sIBICHUS: TudPy3us, O0bpIIas C:KUMAEMOCTh
razoB, Majasg CXUMAeMOCTb JKUJIKOCTEH W  TBEpIbIX TeJl, KOHBEKLHUS, HU3IydeHUE,
TEIUIONPOBOAHOCTh, M3MEHEHHE BHYTPEHHEH OSHEpPruM Teja B pe3ylbTaTe TeIUIoNepenadyd HWiIH
paboThl BHEIIHUX CHJI, HCIapeHue (KOHIEHcalus) W IUlaBlieHHEe (OTBEpIEBaHUE) BEIECTBA,
OXJIXKICHHE KUIKOCTHU MPU UCTIAPEHUH, KUTICHHUE, BBINIA/IEHUE POCHI;

—  BJIaJICHUE 3KCIIEPUMEHTAIBHBIMU METOIAMU UCCIIEOBAHUS MPH ONPEIEICHUH pa3MepPOB MaJIbIX Tell,
3aBUCHUMOCTH OTHOCHUTEJIHOM BIQXXKHOCTHU BO3JyXa OT JaBJIEHUS BOJSHOTO Iapa, coAep Kallerocs B
BO3JyXe IpU JAHHOW TeMIepaType; JaBiICHHUS HAaCBILIEHHOIO BOJASHOTO I1apa; OINpeAeTeHUs
YAENbHOM TEIJIOEMKOCTH BEIIECTBA;

— TIOHMMaHUE€ TNPUYMH OpPOYHOBCKOTO IBMKEHHS, CMAYMBAHMS W HECMAyMBaHUS TeN;, Pa3jIUyus B
MOJIEKYJISIPHOM CTPOEHHUH TBEPABIX TN, KUAKOCTEH U ra3oB;

— TIOHMMaHUE€ IPUHLMUIIOB JEUCTBUS KOHJIEHCALUMOHHOIO M BOJOCHOTO TMTPOMETPOB, ICUXPOMETPA,
JBUTaTessl BHYTPEHHEr0 CropaHusi, NapoBoil TypOUHBI U CIOCOO0B oOecreueHus: 6e30MacHOCTH IpU
UX HCII0JIb30BaHUU;

— YMEHHE WU3MEpsTh: TEeMIIepaTypy, KOJMWYECTBO TEIUIOTHL, YAEIbHYIO TEILIOEMKOCTh BEIECTBa,
YAENbHYIO TEIJIOTY IJIaBJICHUS BEIIECTBA, BIAXKHOCTh BO3/1yXa;
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— TIOHMMaHHE CMBIC/IA 3aKOHA COXPAaHEHWs W MPEBPAIICHHS DHEPTUU B MEXaHWYECKUX U TEIJIOBBIX
MpoIieccax U yMEHHE MPUMEHSTh €T0 Ha MPAKTHKE;

— OBJIaJICHHE CI0CcOo0aMU BBINOJIHEHUSI PAcueTOB JUISI HAXOXKJAEHUS: YAEIbHON TEII0OEMKOCTH,
KOJIMYECTBA TEIUIOThI, HEOOXOMMOTIO I HarpeBaHUs TeJa UM BBIACIIEMOTO UM IIPH OXJIaXKICHUH,
YIAENBbHON TEIUIOThl CTOpaHUsl TOIJIMBA, YNEIbHOW TEMJIOThl IUIABJICHHUS, BIAKHOCTH BO3AYyXa,
YICIBHOM TETUIOTHI MapooOpa3oBanus u kouaeHcamuu, KI1/] TermoBoro neurarens;

— ymeHue noib3oBarbest CU 1 mepeBoIuTh €AMHUIBI U3MEPEHUS (PU3MUYECKUX BEJIMUMH B KPATHBIE U
JOJIbHBIC €MHUIIBI,

— YMEHHE HCIIONIb30BaTh MOJYYEHHbIE 3HAHUS B TIOBCEIHEBHOM >KM3HMU (OBIT, SKOJOTHUS, OXpaHa
OKpY)KAIOIIEH CPeIbl).

JIEKTPOMATHUTHBIE SIBJICHUS
[IpeameTHBIME pe3yJIbTaTaMU OCBOCHHS TEMBI SBIISIOTCS:

— TIOHMMaHUE€ U CHOCOOHOCTb OOBSACHATH (DU3MUECKHE SIBICHMS: JIEKTpU3ALUs Tell, HarpeBaHHe
MIPOBOJIHUKOB JJIEKTPUIECKUM TOKOM, AIICKTPUUECKHH TOK B METalllaX, MEKTPUUCCKUE SBICHUS C
MO3ULMU CTPOEHHUS aToMa, NEHCTBHUS AJIEKTPUYECKOTO TOKA, HAMArHUYEHHOCTh Kejle3a U CTalH,
B3aMMOJICICTBME MArHWTOB, B3aWMOJCHCTBHE MPOBOJHMKA C TOKOM W MArHUTHOW CTPEJIKH,
JeCTBE MAarHUTHOIO IOJI Ha MPOBOJHUK C TOKOM, MPSMOJMHEHHOE pPACIpPOCTpaHEHUE CBETA,
o0pa3oBaHMe TEHU U MOIYTEHU, OTPAXKEHHUE U MIPETIOMIICHUE CBETA;

— TIIOHMMaHHUE€ U CIIOCOOHOCTh OMHUCHIBATH U OOBSICHATH (U3UYECKUE SBJICHHS/TIPOIECCHI:
ANIEKTPOMArHUTHAsT MHTyKIIHSI, CAMOUHYKIINS, IPEJIOMJICHHE CBETA, IUCIIEPCHSI CBETA, MOTIIOIIEHNE
Y UCITyCKaHWE CBETa aTOMaMH, BOZHUKHOBEHHUE JIMHEWYATHIX CIIEKTPOB UCITYCKAHUS M TIOTJIOIICHHS;

— 13HaHUE U CIOCOOHOCTH JaBaTh OIpENEeICHUs/ONUcaHusl (PU3MUECKUX MOHITHI: MarHUTHOE IOJIE,
JIMHAA MarHUTHOW WHIYKIIMH, OJJHOPOJHOE W HEOJHOPOJHOE MArHUTHOE I0JIe, MATHUTHBIN MOTOK,
MEPEMEHHBIA  DIIEKTPUYECKHH TOK, OJJIEKTPOMArHUTHOE TI0JIe, JJIEKTPOMAarHUTHBIC BOJIHBI,
AJIEKTPOMAarHUTHBIE KOJI€OaHUsI, PAaUOCBS3b, BUAMNMBIN CBET; (PU3MUECKUX BEJIIMYMH: MarHUTHAS
WHIYKIUS, WHAYKTUBHOCTb, TEPHUOJ, YacTOTa M AaMIUIUTYIa 53JICKTPOMArHUTHBIX KoOJIeOaHUH,
MOKa3aTeJId MPEJIOMIICHUS CBETa,

— 3HaHue (OpMYIUPOBOK, IOHUMAHUE CMBICJIa U YMEHHUE MPUMEHSATh 3aKOH IPEIOMIIEHUS CBETa U
npaBuio JIeHIa, KBaHTOBBIX MOCTyAaToB bopa;

— TIOHMMAaHHUE CMBICJIa OCHOBHBIX (PM3UYECKUX 3aKOHOB U YMEHHE MPUMEHSITh UX Ha MPAKTHUKE: 3aKOH
COXpaHEHUs MEKTPUUYECKOro 3apsia, 3akoH OMa Juid ydacTka 1enu, 3akoH Jxoyns — Jlenna, 3akoH
OTpa)XeHUsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA, 3aKOH MPSMOJIMHEHHOTO PaclpoCTPAHEHUs CBETA;

— YMEHHE U3MEPSATh: CUILY 3JIEKTPHUUECKOTO TOKa, AIEKTPHUUECKOE HAaNPsKEHUE, SJIEKTPUYECKUN 3apsa,
ANIEKTPUUECKOE COIPOTUBJIEHHE, (POKYCHOE pPACCTOSHHUE COOMpAIOUIeil JMH3bI, ONTHYECKYIO CHIY
JINH3HI,

— BJIQJICHUE SKCIIEPUMEHTAIBHBIMU METOJAMU HCCIIEJOBAHMS 3aBUCUMOCTU: CHUJIbI TOKAa Ha y4acTKe
LENU OT AIEKTPUUECKOTO HAIPSKEHUS, HIEKTPUUECKOTO CONIPOTUBIICHHUS TPOBOIHUKA OT €r0 JJIUHbI,
MJIOMIAIM TIOTIEPEYHOTO CEYCHHS W MaTepualia, 3aBUCUMOCTH MarHUTHOTO JCWCTBHUS KaTyIIKH OT
CHJIbI TOKA B IIEMH, N300pa’ke€HUsl OT PACIOI0KEHHUS JIAMITbl HA Pa3IMYHbIX PACCTOSHUSAX OT JIMH3BI,
yIila OTpa)XeHHsl OT yIJla IaJIeHUs CBETA Ha 3€pKaJlo;

— TIOHMMaHUE€ TPUHIUNA JEHCTBUS 3JIEKTPOCKOINA, 3JIEKTPOMETPA, TalbBAaHHMUYECKOTO JJIEMEHTA,
aKKyMyJsaTopa, poHapuKa, peocrara, KOHJACHCATopa, JaMITbl HaKaJuBaHUS B CIIOCO0OB o0OecreueHus
0€301acCHOCTH TP MX UCIIOIh30BAHUY;

— 3HAaHUE HA3HAYECHMUS, YCTPOMCTBA W  NPHUHIMIA JCUCTBUA  TEXHHUYECKHUX  YCTPOMCTB:
ANIEKTPOMEXAHUYECKUH  MHAYKLIHMOHHBIM TeHeparop MNEpeMEHHOTo ToKa, TpaHcdopmaTop,
KoJIe0aTeNIbHbIN KOHTYP, I€TEKTOP, CIEKTPOCKOII, CIIEKTporpad;

— paznnyarh (oKyc JIUH3bI, MHUMbBIH (OKYC M (POKYCHOE pacCTOSHUE JIMH3bI, ONTUYECKYIO CHUITY
JUH3bl U ONTHYECKYID OCh JIMH3bI, COOMPAIOUIYI0 U PACCEUBAIOILYIO JIMH3bI, H300pa)KEHHUS,
JaBaeMble COOMPAIOIIEH U PACCEUBAOIICH JIMH301M;

— BIaJeHUE crnoco0aMu BBINOJIHEHHUS pacyeToB JJIsl HAXOXKICHMS: CHJIBI TOKa, HamlpsKeHUs,
COIMPOTHUBIIEHUS MPU NapaUIETLHOM U MOCJIEA0BATEILHOM COEAMHEHUHU IPOBOIHUKOB, YIEIbHOTO

— COIPOTHUBJIEHHS] MPOBOJHUKA, PAOOTHl U MOUIHOCTU 3JIEKTPUYECKOIO TOKA, KOJIMYECTBA TEIUIOTHI,
BBIJICJIIEMOTO TPOBOJHUKOM C TOKOM, €MKOCTHM KOHAEHCATopa, pabOThl 3IEKTPUUECKOTO IMOJIs
KOHJIEHCATOpa, SHEPTUU KOHEHCATOPa;
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— TIOHMMaHUE CYTH METO/ia CHEKTPaJIbHOTO aHajIn3a U €ro BO3MOKHOCTEH;

— YMEHHE HCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS B TIOBCEIHEBHOM >KM3HMU (DKOJIOTHSA, OBIT, OXpaHa
OKpY’Karollel cpesibl, TEXHUKa O€301acHOCTH).

KBanToBbIe siBJIeHUS
[IpenmeTHBIMU pe3ylibTaTaMU OCBOEHHUS TEMBI SBJISIOTCS:

— TIOHMMaHUE€ U CHOCOOHOCTb ONMCHIBaTh M OOBSCHATH (PU3UUECKUE SIBICHUS: PaJUOAKTUBHOCTD,
MOHU3UPYIOIIHNE U3ITY4YEHNUS;

— 3HaHUE U CHOCOOHOCTH J1aBaTh ONpPENENICHUS/ONUCaHUs (PU3NUECKUX MOHATUN: paJHOaKTUBHOCTD,
anbda-, 6eTa- U raMMa-4yacTUIbl; PUINUECKUX MOJIETICH: MOJIEH CTPOCHHS aTOMOB, MPEI0KEHHbIE
H. Tomconom m 3. PesepdopmoM; NpOTOHHO-HEHTPOHHAS MOJEIb ATOMHOTO sI/Ipa, MOJEIb
mpouecca JIeNeHus siipa aToMa ypaHa; (PU3MYECKUX BEJIMYMH: MMOIVIOIICHHAs /1032 H3JIy4eHUS,
KO3 QUIIMEHT KauecTBa, SKBUBAJIEHTHAS 7034, IEPUOJI OJTypachaa;

— YMEHHE TPHUBOJUTH HPUMEPbl U OOBSCHATH YCTPOWCTBO W IMPUHIMIT ICWCTBUS TEXHUYECKHX
YCTPOMCTB M YCTAHOBOK: cYeTUMK [elrepa, kamepa BuiibcOHa, Iy3bIpbKOBas Kamepa, SACPHBIN
PEaKTOp Ha MENJICHHBIX HEUTPOHAX;

— YMEHHE U3MEPSTh MOIIHOCTb JI03bl PAIMOAKTUBHOIO U3Iy4E€HHs OBITOBBIM JI03UMETPOM;

— 3HaHue (GOpPMYIUPOBOK, IOHUMAHUE CMbICIA U YMEHHE MPUMEHSATh: 3aKOH COXPAaHEHHUS MacCOBOIO
4lClia, 3aKOH COXPAHEHUs 3aps/a, 3aKOH PaIMOAKTUBHOIO paclaja, MpaBuio CMEIIECHHUS;

— BJJIEHUE SKCIEPUMEHTAJbHBIMM METOJAMU HCCIEIOBaHUS B IIPOLIECCE H3YyYEHHUS 3aBUCUMOCTH
MOIIIHOCTH M3JIy4€HHUs MTPOAYKTOB paciaja pajoHa OT BpEMEHH;

— TIOHMMaHHUE CYTH SKCIIEPUMEHTAIbHBIX METOJI0B UCCIIEJOBAHMSI YACTHII;

— YMEHHE HCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS B TIOBCEIHEBHOM >KM3HMU (OBIT, SKOJOTHUS, OXpaHa
OKpY’Karollel cpesibl, TEXHUKa 0€301acHOCTH U Jp.).

Crpoenne u 3Bo0nus Beenennoit
[IpenmeTHBIMU pe3ylibTaTaMU OCBOEHUS TEMBI SBJISIOTCS:

— TPEACTaBIIEHUE O COCTaBE, CTPOEHUH, IPOUCXOKACHUH U Bo3pacTe COIHEYHON CUCTEMBI;

— yYMEHHE NPUMEHATh (PU3HUECKHUE 3aKOHBI ISl 00bACHEHUS ABMKEHUS Tu1aHeT COIHEUHON CUCTEMBI;

— 3HaHue U COCOOHOCTH JaBaTh ONpeAeTeHUs/OnUcaHus (PU3NUYECKUX MOHATUN: T€OLEHTpUYECKas U
reJIMOLIEHTPUYECKasi CUCTEMBI MUPA;

— oObscHenue cytu >pdekxra X. Jomnepa; 3HaHuE (HOPMYIHMPOBKH U OOBSCHEHHE CYTH 3aKOHA
9. Xa00mna;

— 3HaHue, 4TO CYUIECTBEHHBIMHM IapaMeTpamH, OTIMYAIOIIMMM 3BE3/bl OT IUIAHET, SBJISIOTCS HX
Macchl U UICTOUHUKH 3HEPTUU (TEPMOSZCpHbIE peakliiy B HelpaxX 3Be3/ U paliOaKTUBHBIE B HEJPAX
IUIaHeT), 4YTO 3akoH 0. Xab0ma sBWICA OSKCIEPUMEHTAIbHBIM TMOATBEPKIACHUEM MOJIEIU
HecTalmoHapHoi Beenennoil, otkpbiToil A. A. @puamaHom;

— cCpaBHMBaTh (uU3MYECKMEe U  OpOUTalbHblE NapaMeTphl IUIAHET 3€MHOM TIpymmbl  C
COOTBETCTBYIOUIMMU MapaMeTpaMy IJIaHET-TUTaHTOB U HaXOJUTh B HUX OOIIee U Pa3IMyHOE.

Conep:kanue y4e0HOro npeaMera

Kypc ¢usukm — cucrtemooOpasyromuii JUii  €CTECTBEHHO-HAYYHBIX MPEIMETOB, MOCKOJIBKY
(bu3nvecKne 3aKOHBI, JISKAIINEe B OCHOBE MUPO3JIaHUS, SIBIISTFOTCS OCHOBOW COJIEPYKAHHS KypCOB XUMHH,
ouosoruu, reorpaduu U acTpoHOMUHU. DH3MKa BOOPYKAET MIKOJIHHUKOB HAYYHBIM METOJOM ITO3HAHHUS,
MO3BOJISIOIIMM TOJTY4aTh 0OBEKTHBHBIE 3HAHUS 00 OKPY)KAIOLIEM MHPE.

@®opma opraHuzauMM Y4eOHBIX 3aHAATHH — YpPOK, JUIMTEIBHOCTH KOTOPOTO OIPENeNsIeTCs
KaJICHJapHBbIM Y4€OHBIM IPaQUKOM.

OcHoBHBbIE BH/bI YU4eOHOUH 1eATEIbHOCTH YKa3aHBI B COOTBETCTBYIOIIEH Tpade TeMaTHIECKOTO
TUTAHUPOBAHUSL.

Conepxxanne (usnueckoro obpazoBaHusi B 7 — 9 Kiaccax MpENCTaBICHO B BUJIE CIICIYIOIINX
CoJiepKaTeIbHBIX pa3neioB: «Du3uKa U ee poJib B TIO3HAHUU OKPYXKAIOIIEro Mupa», «MexaHHueckue
sBIeHMs», «TeroBbie BICHUS», «DIEKTPOMArHUTHBIC SBICHUS», «KBaHTOBBIE siBiIeHUs». «CTpoeHHE
1 3BOIIOLMs BeenenHoi»

W3yueHne cTpoeHUs BEIIeCTBA B 7 KJIACCE CO3/IACT MPEICTABICHUS O MMO3HABAEMOCTH SIBIICHHH, UX
00yCIIOBICHHOCTH, O BO3MOYKHOCTH HETIPEPHIBHOTO YIITYOJICHWSI W TIOTIOJIHEHUS 3HAHWW: MOJEKYJIa —
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aTOM; CTpOEHUE aToMa — IEeKTPoH. [lasiee 3TH 3HaHMS UCTIONB3YIOTCA [IPU U3yYEHUH MacChl, INIOTHOCTH,
JlaBJICHUs ra3a, 3akoHa Ilackains, 00bICHEeHUN U3MEHEHUS aTMOC(EPHOTO AaBJICHUS.

B 8 kiacce mpopoikaeTcss MCNOJIb30BaHME 3HAHUKA O MOJIEKYJIaX MPU HM3YYEHMH TEIUIOBBIX
sBieHud. CBeleHUs 1O 3JEKTPOHHOM TEOpHH BBOASATCS B paszzeiie «JIeKTpuueckue spiieHus». Jlanee
M3Y4al0TCs AIEKTPOMArHUTHBIE U CBETOBBIE SIBJICHUSI.

Kypc ¢usuku 9 xnacca pacmmpser M CHUCTEMATHU3HpyeT 3HaHHUS O (u3MKe, MOJy4yeHHbIE
yuaiumucs B 7 U 8 kiaccax, oJHUMasi X Ha ypoBeHb 3aKkoHOB. HOBBIM B coniepkanuu Kypca 9 xiacca
SIBJISIETCS BKJIIOUEHUE acTpO(PU3NYECKOro MaTepraia B cooTBeTCTBUU ¢ TpeboBanusimu OI'OC.

C 11e51pt0 KOHTPOJISI SKCIIEPUMEHTAIIBHBIX HaBBIKOB M YCBOEHUS Pa3JielioB MPOrpaMMBbl B IpoIecce
U 10 UTOraM M3Yy4Y€HHUs TJIaBHBIX TEMAaTHUYECKUX pa3zesioB MPOBOJATCS jJabopaTopHble paboThl (7 Kiace
— 11, 8 kmacc — 11, 9 knmacc — 8) u kKoHTpoJIbHBIE PaboTHI (7 Kacc — 5, 8 kimace — 7, 9 kimace — 6).

Onenka yueOHBIX IOCTHXKEHHUH ocyllecTBiseTcs B coorBercTBUM c llonoxkenuem o ¢opmax,
NEPUOJUYHOCTH M TIOPSAAKE TEKYLIEro KOHTPOJIS YCHEBAEMOCTH M MPOMEXKYTOYHOM arrecraiuu
yuamuxcss MBOY COIII Nel3 ropona benropona.

®u3nka u ee poJib B IO3HAHUHU OKPYKAIOLIEro MUpPa

®uszuka — Hayka o npuponae. Pusmueckue Tena MU sABICHUSA. DU3NUECKHE CBOMCTBA TEl.
Habmronenue u onucanue puznyeckux sBieHuid. @uznyeckuil skcriepuMenT. MoaenupoBaHue sBJIeHUI
u 00bekToB mpupoasl. Ousnueckue BeauuuHbl. V3mMepeHus GU3MYeCKUX BEIUYMH: JUIMHBI, BPEMEHH,
teMmiieparypbl. dusndeckue npuOopsl. MexayHapoaHas cuctemMa eIuHUL. TOYHOCTh M MOTPEIIHOCTh
n3mepeHuil. dusnyeckre 3aKOHbI M 3aKOHOMEpHOCTH. Pr3uka U TexHuKa. HaydHblli METOJ IO3HAHUS.
Ponb ¢usuku B popMupoBaHUM €CTECTBEHHO-HAYYHON rPaMOTHOCTH.

Mexanuyeckue siBJeHUS

Mexannyeckoe JBWKEHHE. MarepuanbHas TOYKa Kak MoJienb  (PU3MYECKOro  Tea.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS. | eolleHTpruecKas U reJMOLEeHTPUYEcKas CUCTEMbI MUpA.
Cucrema orcuera. PuU3NUeCKUE BEIUYMHBI, HEOOXOAUMBIE JJISi OMHCAHMS JIBUKEHUS, U B3aUMOCBS3b
MeXAy HUMH (MyTh, IEpEMELIEHUE, CKOpPOCTb, YCKOPEHHE, BpeMs JBH)KEHUs). PaBHOMepHOEe H
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE ABMXKeHUEe. ['papuku 3aBUCUMOCTH KMHEMATHYECKUX BEIMYUH OT
BpEMEHU IIPU PaBHOMEPHOM U PABHOYCKOPEHHOM JIBH)KEHUU. PaBHOMEpHOE ABM)KEHUE 110 OKPYKHOCTH.
Nuepuusa. NueptHOCTs Ten. B3aumopeiictBue ten. Macca tena. M3mepenne maccesl Tena. [InmoTHOCTH
BemecTBa. Cuna. Eqununel cunbl. MHepiuaneHas cucrema otcuera. 3akoHsl HptoToHa. CBoOOnHOE
nagenue ten. Cuna TsKecTH. 3aKOH BCEMHUPHOTo TAroteHus. MckyccTBeHHble criyTHUKM 3emiu. Cuna
ynpyroctH. 3akoH ['yka. Bec Tena. HeBecomocts. CBsI3p MeXy CUIION TsKecTH U Maccod Tena. Cuia
TSKECTH Ha Jpyrux miaHerax. Junamomerp. CliojkeHHe ABYX CHJI, HAIPaBJIEHHBIX MO OJAHON MPSAMOM.
PaBnopeiictByromas cui. Cuna tpenus. Tpenue ckonbxeHus. Tpenue nokos.. TpeHue B mpupojie u
texuuke. HMckycemeennvie cnymuuku S3emuu. Ilepeas kocmuueckas ckopocms'. Vmmyibe. 3akoH
COXpaHEHUs HMIylbca. PeakTuBHOe MBWKeHHE. MexaHuyeckas pabora. MoOIIHOCTb. DHEprus.
[loTennmanpHas U KUHETHUYecKas 3Heprus. lIpeBpallieHne OAHOrO BUAA MEXaHMYECKOW 3HEPIUU B
IOpyroi. 3aKOH COXPAaHEHHs I[IOJHOM MeXaHuueckoW »sHepruu. IlpocTble MeXaHU3MbI. Y CIOBHS
paBHOBECHS TBEPAOIO Tella, UMEIOILIEro 3aKPEeIUIEHHYI0 OCh JIBIKEHUs. MoMeHT cuuibl. LleHTp TsbxecTn
Tena. Ppiuar. PaBHOBecue cuil Ha peluare. Ppiuaru B TexHuke, ObITy U mnpupojne. IloaBwxkHble u
HEeNo/IBW)KHbIE OnoKku. PaBeHCTBO pabOT MHpH HCMOJIB30BAaHUU IPOCTBIX MEXAHU3MOB («30JI0TOE
npaBuiIo» MexaHuku). Buapl paBHoBecus. Koaduirent nosnesHoro aecTsus MexaHusMma. JlaBineHue.
JaBnenue TBepabIX Ten. Enuuuiel uzMmepenus nasieHus. CriocoObl U3MEHEHHMs AaBiieHus. JaBneHue
raza. OObsiICHEHHE JaBJIEHUS ra3a Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX InpeactaBieHuil. [lepenaya
JaBJICHUs Ta3aMu U KuIkocTsMH. 3akoH [lackans. J[aBieHue UAKOCTH HA JHO M CTEHKU COCYJa.
CooOmatomuecst cocynpl. ATMocdepHoe aaBiieHue. MeTospl U3MEpeHHsl aTMOC(EpPHOro aaBlICHUS.
OmnsiT Toppuuemu. bapomerp-anepous, maHoMeTp. ATMOoc(hepHOE JaBICHHE HA Pa3IMYHBIX BBICOTAX.
'unpaBnuueckue Mexanu3Msel (mpecc, Hacoc). [lopiiHeBoi kUIKOCTHBIN Hacoc. JlaBiieHne KUJIKOCTH U
ra3a Ha MOTpy>K€HHOE B HUX TeJo. 3aKkoH Apxumena. YcioBus miaBanus Tei. [lnaBanue ten u cynos.
BosngyxomnaBanue. Konebarensnoe nemwkenne. Konebanus rpysa Ha npyxuHe. CBoOOIHBIE KOJIEOAHMS.
KonebatenpHast cucrema. MastHuK. AMIUIMTYJa, TEPUOJ, dYacToTa KojebaHui. [apmonuueckue
konebanus. IlpeBpallleHue »SHEPruu MpH KojedaTeIbHOM [JBIKEHHH. 3aTyxaloliue KosieOaHus.
Brinyxnennsie konebanus. Pezonanc. Pacipoctpanenne konebannii B ynpyrux cpeaax. [lonepeunsie u

1 o
KprI/IBOM OTMEYCH MaTcpuall, Heo0sI3aTeILHbII JJI1 U3YYCHUA.
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MPOJIOJIbHBIE BOJIHBI. JlimHA BOJHBI. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ pPacHpOCTpPaHEHUs U
MepuoaoM (4acTtoToi). 3ByKoBbIe BOJHBL. CKOpOCTh 3ByKa. BbicoTa, TeMOp M TPOMKOCTH 3ByKa. DXO.
3BYKOBOMW PE30HAHC.

TenyoBble ABIeHUSA

CrpoeHnue BeniecTBa. ATOMBI U MOJIEKYJIbl. OIBITHI, J0Ka3bIBAIOIINE ATOMHOE CTPOECHUE BEIIECTBA.
TemnnoBoe ABMKEHHUE aTOMOB M MOJEKyl. bpoyHoBckoe nBwkenue. Juddys3us B razax, KUIKOCTAX U
TBEpAbIX Tenax. B3aummopaelcTBue yacThl] BelIeCTBAa. ArperaTHble COCTOSIHUSA BeniectBa. Mogenu
CTPOEHUS TBEPJBIX TEJ, KUAKOCTEH U razoB. OObACHEHUE CBOICTB Ira30B, KUAKOCTEN U TBEP/IbIX TN HA
OCHOBE MOJIEKYJIIPHO-KMHETHYECKUX MNPEACTaBICHUN. TermoBoe IBXKeHHE. TerioBoe paBHOBECHE.
Temmneparypa. Buyrpennsisi sueprusi. Pabora u Temmonepenaya. TermonpoBoaHOCTh. KOHBEKIusI.
Nznyuenne. Ilpumepsl Temuonepenadyd B NpuUpoAe U TexHUKE. KoamdyecTBO TemoThl. Y enbHast
TEIVI0EMKOCTh. PacueT konuuecTBa TEIJIOTHI IPU TEIJI000MeHe. Y iesbHasl TeII0Ta CrOpaHysl TOILIMBA.
3aKOH COXPAaHEHHUs W IMPEBPALIEHUS SHEPrUU B MEXaHMYECKUX M TEIUIOBBIX mpoleccax. [lnaBnenue u
OTBEPJECBAHUE KPUCTAIMYECKUX TeJ. YJenbHas TEIUIOTa IUIaBJICHMs. lcrapeHue W KOHJEHCAlWs.
Kunenue. 3aBucumocth TeMiiepaTypbl KUIIEHUS OT JaBJICHUA. YJelbHas TEIUIOTa MapooOpa3zoBaHUS.
BnaxHocte Bo3ayxa. OObsICHEHHE HW3MEHEHMsI arperaTHOro COCTOSHUSI BEIeCTBA Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX TpeAcTaBieHuil. Paboma 2aza npu pacwupenuu. IlpeoOpazoBanue
SHEpPruM B TEIUIOBBIX MallIMHAX. J[Buratenp BHyTpeHHero cropanus. [laposas typOuna. KII/l rerosoro
nBUrarens. Jkono2uieckue npooremvl UCNOIbI0BAHUS MENT0BbIX MAULUH.

JIEeKTPOMATrHUTHbBIE SIBJICHUS

Onextpuzanus ¢usznueckux Ted. J[Ba poma anexkTpuyeckux 3apanoB. BzaumopeiictBue
3apsOKEHHBIX TeJ. J[enMMOCTh 3JeKTpUUecKoro 3apsiia. DJIeKTPOH. 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOTO
3apsna. IIpoBOOHMKHM, OUAIEKTPUKUM U IOJYNPOBOJHUKH. DJIEKTPOCKON. DJIEKTPUUECKOE I0Je Kak
ocoObrii Bua wMarepuu. Ctpoenuwe aroma. Hanpsowcennocmv snekmpuueckoeo noas. JleicTBue
AJIEKTPUYECKOT0 TMOJII Ha 3yeKTpudeckue 3apsabl. KonneHcarop. DHeprust 3JIeKTPUYECKOro IMOJIs
KOHJIeHCcAaTopa. DJIeKTpUUecKUid TOK. VICTOUHMKHM TOKa. DieKTpuueckas LEelb U €€ COCTaBHbIE YACTH.
Hanpasnenue u aelictBus snexkrpuueckoro Toka. Hocurenu anextpuueckux 3apsiioB B meramiax. Cuna
TOKa. OJIEKTPUYECKOE HaNpsDKeHUEe. OJIEKTPUYECKOE COINPOTHUBIEHUE MPOBOAHUKOB. EaMHUIIBI
COMPOTHBIICHUS. 3aBUCUMOCTb CHJIbI TOKa OT HampspkeHus. 3akoH Oma ajis ydacTka Lenu. YAeabHoe
conpotusiienue. Peoctatsl. TlocnenoBarensbHoe W mapallieibHOE COCAMHEHHE MPOBOJAHMKOB. Pabora
EKTPUYECKOTO TOJIA M0 NEPEMEIICHHUIO JIEKTPUUYECKUX 3aps0B. MOIIHOCTD EKTPUYECKOTO TOKA.
HarpeBanue mnpoBOJHUKOB »3JEKTpUYECKUM TOKOM. 3akoH JDxoyns — JlenHma. Onextpuueckue
HarpeBareibHble M OCBEeTHTENbHbIE Npubopel. KopoTkoe 3ambikanue. [IpaBuna Ge3omacHOCTH MpH
pabore ¢ oanekTponpubopamu. OmneiT Opcrena. MarnutHoe mosie. MHAYKIMS MarHUTHOTO TIOJIS.
MaruutHoe mosie mnpsMoro Toka. MarHuTHoe Moje KaTyllku ¢ TOKOM. IlocTOsiHHbIE MarHuThl.
MarsauTHoe TMoJi€ TOCTOSHHBIX MarHuToB. MarHutHoe moJjie 3emiu. BzammojeicTBre MarHuTOB.
JleificTBe MarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM. ODJIEKTpHUYECKHi nBuratenb. OTHOpPOIHOE U
HEOJHOpOAHOE MarHuTHoe moje. [IpaBuino OypaBumka. OOHapyKeHHME MarHUTHOTO moJjs. JleWicTBHe
MarHUTHOTO IOJISI Ha MIPOBOJAHMK C TOKOM U JBHXKYIIYIOCS 3apsuKeHHYIo yactuny. Cura Amnepa u cuna
Jlopenya. TlpaBwio yieBoit pyku. MaruutHbeiii moTok. OnbiTel Dapazaesi. DIEKTpOMarHUTHAS WHIYKITHUS.
Hamnpasnenue mamykimonnoro toka. IlpaBuio Jlenma. SIBmeHne caMOMHIYKIIMU. DIEKTPOMArHUTHBIC
koneOanus. KonebarenbHplli  koHTYyp. [lepemenHbiii TOk. ['eHeparop NEpeMEHHOro  TOKa.
[IpeoGpa3oBanust 3HEpruu B AeKkTporeHeparopax. Tpancpopmarop. [lepenaua snexTpuyeckoit sHEPrun
Ha pAcCTOSIHME. DJIEKTPOMArHUTHOE IO0Jjie. DJIEKTPOMAarHuTHble BOJHBI. CKOpPOCTbh paclpoCTpaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. BiMsiHYME 37I€KTPOMAarHUTHBIX U3JIyY€HUN Ha KUBbIe opraHu3Mel. [lomydyenue
AJIEKTPOMArHUTHBIX KosieOaHuil. [IpuHIMNBI pauoCBsA3U U TeNIeBUJEHUS. DJIEKTPOMAarHUTHAs pUpoja
ceera. Ckopoctb cBera. Mcrounuku csera. IlpsmonmHeliHoe pacrpoctpaHeHue ceTta. OTpaxeHue
cBeTa. 3akoH oTpaxkeHHs cBeTa. [lmockoe 3epkano. M3o0paxkenue npenmera B 3epkaie. [lpenomiuenue
cBera. 3akoH mpenomiieHusi cBeta. JInu3pl. DoKycHOe paccTosiHue JuH3bl. ONTHYEeCKas Cuila JIMH3BI.
N300paxkenusi, npaBaemble JMH30M. [7a3 kak omnruyeckas cuctema. OnTtuuyeckue mnpuOOPBHI.
[Ipenomnenne cBera. Ilokazarens mnpenomiienus. Jucmepcust cBera. llBera Ten. Cmexrtporpad wu
CHEKTPOCKOIN. THUIbl ONTHYECKUX CHIEKTPOB. CnekmpanbHbulll aHanu3.

KBanToBbI€ fIB/IeHUA

Crpoenue aromoB. Ilnanerapnas mojnens aroma. IlornomieHue M ucnyckaHue CBETa aTOMaMHU.
[Ipoucxoxaenue nuHeiuaTeix crnekTpoB. OnbiTel Pesepdopna. PannoakTHBHOCTh Kak CBUAETEIHCTBO
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CIIOHOTO CTpPOEHUs aTroMoB. Anb¢a-, Oera- M raMma-usiaydeHus. PannoakTuBHbIE NpPEBpAIICHUS
aToMHbIX szep. CoxpaHeHHe 3apsSJ0BOIO KM MacCcOBOIO 4YMCEN IpH SAEpHBIX peakuusx. llepuon
noJiypacnajia. 3akoH PaJuOaKTHUBHOIO pacraja. JKCIepUMEHTAIbHbIE METOJIbl MCCIIEJOBAHUS YaCTHLL.
[IpoTOHHO-HENUTPOHHAS MOJENb Aapa. PU3NUECKU CMBICI 3apsI0BOIO U MAaccoBOro uucesn. M3otonsl.
[IpaBuna cmeuienus nis anbda- U Oera-pacnaja Npu SAEPHBIX PEAKIUSAX. DHEPIrHsl CBSI3U 4YacTHULl B
snape. Jlenenue sanep ypana. Llenmnas peakuus. Snepras sHepreTuka. IKOJIOTHUECKHE MPOOIeMBbl pabOThI
ATOMHBIX 3JIeKTpocTaHUMU. Jlosumerpus. BiusHue paguoakTUBHBIX U3yYE€HUN HA )KUBBIE OPraHU3MBI.
TepmosinepHas peaxuus. Microunuku sneprun CoJiHIA U 3BE3I.

Crpoenne u 3Bosonns Beesiennoii

['eouenTpruueckass U reauoLeHTpUYecKas cucteMbl Mupa. CocraB, CTPOCHHE U MPOUCXOXKACHUE
ConneuHoit cucteMbl. dusndeckas npupoaa HeOecHbIX Ten CoHeuHOU cucTembl. [lmaHeTsl u manbie
tena ConHeunoit cuctembl. CTpoenue, u3nydeHue u 3Bosonus ComHua u 38e31. CTpOSHHUE U DBOJIIOIHUS
Bcenennoii. ['munoresa bonbioro B3psiBa.

JlaGopaTopHblie padoThI

. Omnpenienenye UeHbl JeJIeHNs U3MEPUTENBLHOTO prbdopa.

. Usmepenue pazMepoB MajbIX Tell.

. U3mepenue macchl Tena Ha pplyakKHbIX Becax.

. Usmepenue o6bema Tena.

. Omnpenenenue MIOTHOCTH TBEPAOTO TeJa.

. I'panynpoBanue npyXKMHbl U U3MEPEHUE CHJI TUHAMOMETPOM.

BbisicHeHue 3aBUCHUMOCTHU CHJIBI TPEHHSI CKOJBKEHHS OT IUIOMIAH CONPUKACAIOUIUXCA Tel H
MIPUKUMAIOIIEH CHJIBI.

8. OnpeneneHne BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha MOTPYKEHHOE B KUAKOCTh TEJIO.
9. BrisicHEHME yCIOBUH IIJIaBaHUS TEJA B )KUAKOCTH.

10. BeIsicHeHHE YCIOBUS PaBHOBECHS pblyara.

11. Onpenenenne KIIJ[ npu nogseme Tena Mo HaKJIOHHOM IJIOCKOCTH.

12. Onpenenenue KOIMUECTBA TEIUIOTHI IPY CMEIIMBAHUU BOJIbI PA3HOUM TEMIIEPATYPBHI.
13. Onpenenenue yaeapbHOM TETIOEMKOCTH TBEPIOTO TeJa.

14. Onpenenenue OTHOCUTENBHOM BIIaXXHOCTH BO3/1yXa.

15. COopka ANeKTpUIECKON LIETH U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX yJacTKax.
16. 3mepenne HanpsKEHUS Ha pa3IMYHbIX yYacTKaX MEKTPUUYECKON LEMH.

17. 3MepeHue cuiibl TOKa U €ro peryimpoBaHuE PEOCTATOM.

18. 3mepenue conpoTUBIICHHS IPOBOIHUKA IIPH ITOMOIIH aMIIEPMETPa U BOJIBETMETPA.
19. U3mepenne MOITHOCTH U PabOTHI TOKA B AJIEKTPUUECKOH JIaMIIE.

20. COopKa IeKTpOMarHuTa U UCIIBITAHUE €TO ICUCTBUSI.

21. VzyueHue 31eKTpUUECKOro IBUraTessi HOCTOSIHHOTO TOKa (Ha MOJIENH).

22. V3yueHue cBOMCTB N300paKEeHUS B JIMH3AX.

23. UccnenoBanue paBHOYCKOPEHHOTO JABMXCHUS 0€3 HauaIbHOW CKOPOCTH.

24. 3amepeHune yCKopeHusi CBOOOHOTO TMaIeHUSI.

25. WccnenoBanre 3aBUCUMOCTH NIEPHOJA W YACTOTHI CBOOOJTHBIX KOJICOAHUM MasiTHUKA OT JIJIMHBI €TO
HUTH.

26. Nzyuenue siBIEHUS IEKTPOMATHUTHOW MHAYKIIUH.

27. HabntoneHue CIUIOMIHOTO U JTMHEHUaThIX CIIEKTPOB HCITyCKaHUSI.

28. I3mepeHune eCTeCTBEHHOTO PaJMalMOHHOTO (hOHA JO3UMETPOM.

29. Uzydyenue aeneHus siipa aToMa ypana 1o ¢GoTtorpaduu TpeKoB.

30. M3y4yenue TpekoB 3apsKEHHBIX YACTHUI] IO TOTOBBIM (POTOrpadusiM.

N bk LW =
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TemaTn4eckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YI€TOM paﬁoqel?'l nporpaMmsbl BOCIIUTAHUSA
C YKa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaxK10il TeMbl

7 kaacc (68 yacoB, 2 yaca B HeJ1e/110)

Nen/ HasBanmue Coaep:xkanue MaTepuajia Koa- N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n pa3aeiioB BO KOH-¢ Jad-e AeATeJbHOCTH € y4eTOM padoyeii NporpaMmmsl
4acoB | paboTbl | padoThl BOCIIUTAHUSA
1.| ®uzuka u ee poap | Puzuka — Hayka O MPHUPOJIE. 4 0 1 — OOBICHATH, OMUCHIBATH (DU3HUECKUE SIBIICHUS,

B no3HaHuM | dusnueckue SBIEHUS, BEIIECTBO, OTINYaTh (PU3NYECKUE SABJICHUS OT XUMHUECKHUX;

OKpYKaroILIero TeJo, Marepusl. dusznueckue — MPOBOIUTH HAOFOICHUST (PU3UUECKUX SIBJICHUH,

Mupa cBoiictBa Ten. OCHOBHBIE METObI aHAJTM3UPOBATh U KIACCU(UIIPOBATH HX;
u3y4eHusd, ux pasznuuue. Ilonsartue o — pa3Iu4aTh METOIbI U3yYEHHS (PU3HKH;
busnveckoi BEJIMYHHE. — HU3MEPATH PACCTOSIHUS, IPOMEKYTKH BPEMEHH,
MexnyHapoaHas CUCTEMa E€IMHMIL. TEMIIEpATypy;
IIpocreitmme U3MEpPUTEIIbHBIC — o0OpabaTbIBaTh pe3ynbTaThl H3MEPEHUH;
npubopsl. lleHa peneHust wHIKaIbI — TepeBOANTH 3HaUeHHs (puznyeckux BenuuuH B CU;
npudopa. Haxoxnenue — BBIJCIATH OCHOBHBIE JTambl Pa3BUTHUS (PU3MUIECKOM
MOTPEIIHOCTH U3MEPEHUSL. HayKH U Ha3bIBaTh UMEHA BBIJAIOIIMXCS YUEHBIX;
CoBpeMEHHbBIE JTOCTHKEHUS HAyKH. — OMNpEAeNATh LEHY NEJICHUs MIKaJIbl MU3MEPUTEIBHOIO
Ponp ¢Qu3mku u ydeHbIX Halen npuoopa;
CTpaHbl B pa3BUTUU TEXHUYECKOTO — MPEACTaBIATh PE3Y/IbTaThl U3MEPEHUH B BUJIE
nporpecca. Bnusnue TaOIIuIL;
TEXHOJOTMYECKUX IPOIIECCOB  Ha — 3aNlMChIBAaTh PE3Y/IbTAT U3MEPEHUS C YUETOM
OKpYXAaIOILYIO CpENy. MIOTPEIIHOCTH;

— paboTaTh B rpyIIIE;
— COCTAaBJIATH IUIAH IPE3EHTALMH.
2.| llepBonavanbheie | [IpencraBienus 0 CTPOCHUH 6 0 1 — OOBSICHATH OMBITHI, TOATBEPKAAIONINE MOJIEKYIISIPHOE

CBEICHHUS O | BEIECTBA. OnbIThI, CTPOEHHE BEIIECTBA, OMNBITBI 10 OOHAPYXKEHUIO CHII

CTPOEHUU MOATBEPKIAIOIIHE, 4TO BCE B3aMMHOI'0 IPUTSDKEHUS U OTTAIIKUBAHUS MOJIEKYJT;

BEIIECTBA BEIIIECTBA COCTOSIT M3 OTJEJbHBIX — OOBSICHATH: (PU3NYECKHUE SIBICHUS HA OCHOBE
yacTul. Morekyina — Menp4aiias 3HaHUH O CTPOCHUH BEIIECTBA, OPOYHOBCKOE JBHIKEHHE,
JacTuua BELIECTBA. Pa3mepsr OCHOBHBIE CBOWCTBAa MOJEKYNd, sBieHHe auddy3um,
Mosiekyn. Juddys3us B KUAKOCTSAX, 3aBHCUMOCTh CKOPOCTH TpoTeKaHust aup¢dy3uu ot
razax M TBepAbIx Tenax. CBs3b TEeMIIepaTyphbl TeNa;
ckopoctu JU(pPy3un U TEMIEPATypbl — CXEMaTHUYEeCKHU U300pakaTh MOJIEKYJIbI BOIbI
TeJa. Pusnyeckuii CMBICII U KUCJIOpOJa;
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B3aUMOJICVCTBHS MOJIEKYIL.
CymiecTBOBaHME€ CHJI  B3aMMHOTO
MPUTSKEHUS u OTTAJIKUBAHUS
MOJIEKYJ. fIBIE€HHE CMauyuBaHUA U
HECMAYMBAaHWS TeJI. ArperaTHbie
cocTtostHUsT BemiecTBa. OcoOeHHOCTH
Tpex arperaTHbIX COCTOSTHUH
BemectBa. OOBSICHEHHE  CBOWCTB
ra3oB, KUAKOCTEH W TBEPIBIX TET HA
OCHOBE MOJICKYJIIPHOTO CTPOCHHSI.

— CpaBHMBATh pa3sMepbl MOJIEKYJ pa3HbIX BEUIECTB:
BO/JIBI, BO3/IyXa;

— aHAJIM3HMPOBATH PE3YJBTATHl OIBITOB IO JIBHKEHUIO
MOJIEKYN U JUPPy3UH;

— TPUBOAWUTH TpUMeEpHl TUPPY3UH B OKPYKAIOIIEM
MUpE, MPAKTHUYECKOTO HCIIOIb30BaHUS CBOICTB BEIIECTB
B PA3JIMYHBIX arperaTHbIX COCTOSHUSX;

— HaOMIoaTh M UCCIENOBATh SBICHHE CMAuWMBaHUS H
HECMAYMBaHHUs Tell, OOBSCHATH JaHHBIC SBJICHUS Ha
OCHOBE 3HAHUI O B3aUMOJICHCTBUH MOJIEKYII;

— JIOKa3bIBaTh HAIWYHE PA3IU4Usi B MOJEKYISIPHOM
CTPOCHHUU TBEP/BIX TEJ, )KUIKOCTEH U ra3os;

— TPUMEHSTH MOJyYCHHbIC 3HAHUS TIPU PEIICHUH

3ajad;

— U3MEPSTh Pa3Mephl MAIIBIX TEJI METOJIOM PSJIOB,
pa3nuyaTh cocoObl U3MEPEHUS pa3MepOB MaJIbIX TEIT;

— TPEJCTaBIIATh Pe3yIbTaThl U3MEPEHUI B BUJIE

TaOJIHIL,

— paboTaTh B rpyIiIe

B3aumoencTBue
Tel

Mexannueckoe JIBUKECHUE.
TpaexTopust JBUXKEHUS Tela, MYTh.
OcHoBHble eauHuubl nytu B CH.
PaBHOMEpHOE W HEpaBHOMEPHOE
JBUKEHUE. OTHOCHUTENBHOCTh
nBrkeHust. CKOpOCTh PAaBHOMEPHOTO
U HEPaBHOMEPHOIO  JIBH)KCHMS.

Bekropnsie u CKaJIsIpHBIC
busnveckue BEJIMYMHBI.
Omnpenenenune CKOPOCTH.

Omnpenenenne MyTH, TPOHJEHHOTO
TCJIOM IMPU paBHOMCPHOM ABWXXCHUMU,
mo ¢GopMyre ©W C  T[OMOIIBIO
rpadpukoB. HaxoxkaeHue BpeMeHH
JABMOKCHUA TCII. SIBenmne HHCPUHH.
HpOSIBJICHI/IC SABJICHUSA WHCPUOUU B
ObITy ®  TexHuke. VI3MeHeHue

23

— Omnpenensats: TPAaCKTOPUIO JBUKEHUS TeNa; TeIo,
OTHOCHUTEIIBHO  KOTOPOrO  IPOUCXOIUT  JBUYKEHHUE;
CPEIIHIOI0 CKOPOCTb JABWKEHUSI 3aBOJHOTO aBTOMOOWIIS;
IIyTh, IPOWJIEHHBIA 3a JaHHBIM IIPOMEXKYTOK BpPEMEHU;
CKOpOCTh Tenma 1o rpaduKy 3aBHCHUMOCTH IYyTH
PAaBHOMEpPHOTO JBW)KEHMS OT BPEMEHHU; IUIOTHOCTh
BEILIECTBA; MacCy Tesa MO €ro 00beMy IJIOTHOCTH; CUITY
TSOKECTH II0 M3BECTHOM Macce Tella; Maccy Tea II0
3aJJaHHOW CWIE TSDKECTH; 3aBUCHMOCTb HM3MEHEHUs
CKOPOCTH T€Jjla OT IPUJI0KEHHON CUIIBI;

— JI0Ka3bIBaTh OTHOCUTEIILHOCTD JABWKCHUS TEIIA;

— pAacCUUTBhIBaTh CKOPOCTh Tela IPU PAaBHOMEPHOM U
CPEIHIOK0 CKOPOCTb IIPH HEPABHOMEPHOM JIBJKECHHH,
CHWIIy TSDKECTM M BEC TENd, PaBHOJCHCTBYIOLIYIO IBYX
CHII,

—  pasnuuyaTh ~ PaBHOMEPHOE M HEPaBHOMEPHOE
JIBHKEHHUE;
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CKOpPOCTH TEJN MPU B3aUMOJICUCTBHMU.
Macca. Macca — Mepa HMHEPTHOCTH
Tena. MIHEpTHOCTh — CBOMCTBO Tela.
Ompenenenue  Maccel  Tela B
pe3yJbTaTe Ero B3aUMOACHCTBUS C

IPYTUMU TEJaMU. Brrsicuenue
YCIIOBUM  paBHOBECHS  y4EOHBIX
BECOB. IInoTHOCTH BEIILIECTRA.

V3MeHeHne TIJIOTHOCTH OJHOTO U
TOTO K€ BEIIECTBA B 3aBUCHMOCTHU OT
ero arperaTHoro COCTOSIHUSI.
Omnpenenenne Macchl Tela TO €ro
0o0beMy M IIOTHOCTH, OObEMa Tena
o €ero macce H IUIOTHOCTH.
N3meHeHne CKOpoCcTM Tena IIpH
NeicTBUM Ha Hero apyrux ten. Cuia
— TpUYMHA M3MEHEHHS CKOPOCTH
JBYDKEHUS, BEKTOpHas (HU3NUecKas
BEITMYHHA. I'padmaeckoe
nzobpaxenue cunpl. Cunma — Mmepa
B3auMoIeHCTBHS Tesl. Cuita TSHKECTH.
Hanuune TATOTEHHST MEXAYy BCEMHU
TeNnaMu. 3aBUCUMOCTh CHJIIBI TSDKECTH
oT Macchl Tena. CBoOOIHOE MajieHue
TeJ. Bo3sHukHOBEeHHE CHJIBbI
YIPYTOCTH. IIpupona CHUJIBI
YIPYIOCTH. OnbITHBIE
TIOITBEPKACHUS CYIIECTBOBAHHUS
cwibl ynpyroctd. 3akoH ['yka. Bec
Tena Bec Tema —  BekTOpHas
¢usnveckas BenuunmHa. OTimune
Beca Tena OT cuibl Tshkectd. Cuia
TSOKECTH Ha JIPYTUX  IUJIaHETax.

N3yuenue yCTpOMCTBa
quHamometrpa. M3mepeHust cun ¢
TTOMOTITBIO JIMHAMOMETpA.

— rpaduveckn U300paxarh CKOPOCTh, CHIIy U TOUKY €€
TIPUIIOKCHHSI,

— HaXOJWTh CBS3b MEXKIY B3aUMOJCHCTBHEM TEII U
CKOPOCTBIO UX JIBUKCHHS,

— YCTaHaBJMBATh 3aBUCUMOCTh HW3MEHEHUSI CKOPOCTHU
JIBHKECHUS TeJIa OT €ro MacChl;

— pa3nyaTh UHEPIUIO U UHEPTHOCTH TENa;

— OMNpPEEINATh TUIOTHOCTH BEIIECTBA;

— pacCUUTHIBATH CUITY TSKECTH U BEC Tea;

— BBIICTATH OCOOCHHOCTH IUJIAHET 3€MHOW TPYIIBI U
MJIaHET-TUTaHTOB (pa3inure U o0Ire CBONCTBRA);

—  TPHUBOJUTH  TNPUMEPHl  B3aUMOJICUCTBUS  Tell,
MPUBOJIANIETO K M3MEHEHUIO WX CKOPOCTH; TPOSBICHHUS
SIBJICHUSI WHEPIUH B OBITY; MPOSBICHHS TITOTCHHS B
OKpYXaroIeM MHUpE; BHUJIOB nedopmaru,
BCTPEUAIONIUXCS B OBITY; pA3TUYHBIX BHJIOB TPEHUS;

— Ha3bIBaTh CHOCOOBI YBEIMUEHUS M YMCHBIIICHUS CHJIBI
TPCHUS;

— pacCUYUTHIBATh PABHOACUCTBYIONIYIO JIBYX CHII,

— TIEPEBOJNTH OCHOBHYIO €IMHUIY ITYTH B KM, MM, CM,
IIM; OCHOBHYIO €IWHHI]y MacChl B T, T, MT; 3HAaUCHUE
IUIOTHOCTH U3 KI/M° B T/cM”;

— BBIpaXKaTh CKOPOCTh B KM/, M/C;

— aHAJIM3UPOBATH TAOJUYHBIC TAHHBIE;

— paboTaTh ¢ TEKCTOM YYeOHWKA, BBIICISITH TIIaBHOE,
CHUCTEMATU3UPOBATh U 0000IIATH MOJIyYEHHBIE CBEJICHUS
0 Macce Tena;

— MIPOBOJIUTH AKCIIEPUMEHT 10 U3YYCHUIO
MEXaHWYECKOTO  JBWKCHHUS, CpaBHUBATh  OMBITHBIC
JIaHHEBIE;

— DKCIEPUMEHTAIbHO HAXOIWTh PABHOJIECHCTBYIOIIYIO
JIBYX CHLIT;

— MPUMEHSTH 3HAHUS K PEIICHUIO 3a/1a4;

— U3MEpATh 00BEM Tejla C MOMOIIBI0 U3MEPUTEIHHOTO
UUJUHPA; TUIOTHOCTh TBEPAOIO Tella ¢ MOMOIIBIO BECOB
Y U3MEPUTENHLHOTO IWIMHJIPA; CUJIY TPEHHUS C TOMOIIBIO
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PaBHogelicTBytomas cui. Cino)xeHue
JBYX CHJI, HAIIPABJICHHBIX 110 OJJHOM

npsIMOMl B OJTHOM HAIpaBJICHHH U B
MPOTHUBOTIONOKHBEIX. [ 'paduueckoe
M300paKeHUE  PaBHOJCUCTBYIOIIEH
nByx cwi. Cuna tpenus. Msmepenue
CHITBI TpEeHus CKOJIBKEHUSI.
CpaBHeHue CHJIBI TPEHMUSI
CKOJIBXKEHUS C  CHJIOM  TpeHus
kayeHus. CpaBHEHHE CHJIBI TPEHHS C
BecoM Ttena. Tpenwe mnokos. Ponb
TpeHust B TexHuke. CrocoOsl
YBEJIUYEHUS] M YMEHBIICHHUS TPEHUSI.

JTMHAMOMETPA;
— B3BCIIIUBATh TCJIO HA yqe6HI>IX BE€CaX U C UX ITOMOIIIBIO
OTIPENIeNIATh MacCy Tela;

— TI0JIb30BAThCS pa3HOBECAMU;

— I'PafyupoBaTh MNPYKUHY;

— TI0JIy4aTh IIKAIY C 3aIAHHO [ICHOH JIeTICHNS;

—  AQHAJIM3UPOBATh  pE3yNbTaTbl  HU3MEPEHUH U
BI)I‘II/ICJICHI/II\/JI, JACJIaTh BBIBO/JBI,

— MPEJCTABIATh PE3YJIBTATHl U3MEPEHHUM U BBIYUCIICHUU
B BUJIe TaONMII;

— paboTaTh B rpyrIe

JaBneHue
TBEP/IBIX TE,
JKUJIKOCTEH B

rasoB

JlaBnenue. ®opmyita JUTS
HAXOXJCHUSA JaBlieHUs. EauHUIBI
naBieHus. BreisicHeHue cHoco00B
W3MEHEHHs JaBlieHHs B OBITY U
TexHuke. [IpuuuHbBl BO3SHUKHOBEHHS
JaBJICHUS rasa. 3aBUCUMOCTh
JaBJIEHUs Tra3a JaHHOM Macchl OT
oObemMa u Temrieparypsl. Pazmuums
MEXTY TBEPJBIMU TeJaMu,
JKUJIKOCTAMH UM ra3amu. llepemaua
JABJIEHUS KUAKOCTBIO U  Ta30M.
3akoH [lackans. Hanuuue naBieHus
BHYTPH  KUJKOCTH.  YBEJIMYCHHE
JABJIEHUS C TJIyOMHOH MOTrPYKEHUS.

ObocHoBaHue PAacIoIOKEHHSI
ITIOBEPXHOCTHU OJIHOPOJTHOM
KUAKOCTU B cooOMarImXxcs

cocylax Ha OJHOM YpPOBHE, a
KUAKOCTEH C pa3HOM IJIOTHOCTHIO —
Ha pa3HbIX YPOBHSX. YCTPOMCTBO U
neiicTBue nuto3a.  ATMmocdepHoe
nasneHue. Bausiaue atMmocdepHoro

JABJICHUSI HAa JKUBBIE OPraHU3MBI.
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— IIpuBoauTH NpHUMEpHI, NOKA3bIBAIOIINE 3aBUCUMOCTH
JNENCTBYIOLIEN CHUIIBI oT IJI0IIA A OIIOPBI;
MIOATBEPKIAIOIINAE  CYIIECTBOBAHUE  BBITAIKUBAIOIIECH
CWJIBI;, YBEIWYECHUS IUIOLIAAW OIOPBI IS YMEHBIICHUS
JABJIEHUSA;  COOOIIAIOIIMXCS ~ COCYIOB B OBITY,
IIPUMEHEHHsI TOPIIHEBOIO JKMAKOCTHOIO Hacoca U
TUAPABIMYECKOrO Ipecca, IUIABAHMS PA3JIUYHBIX TEJI U
JKUBBIX OPraHU3MOB, IUIaBaHUS U BO3IyXOIIJIaBaHHUS;

— BBIUUCIIATH JABJIEHUE 110 U3BECTHBIM Macce U 00beEMY,
Maccy  BO3lyXa, arMocepHOE  JaBICHHE,  CUILY
ApxuMena, BBITAIKMBAIOUIYIO CHWIY 1O  JaHHBIM
JKCIIEpUMEHTA;

— BBIpaKaTb OCHOBHbBIE €IMHUIIbI 1aBiieHus B Klla, rlla;

— OTIMYaTh rasbl 110 MX CBOMCTBAM OT TBEPABIX TEI U
JKUJIKOCTEH;

— OOBSCHATH: JaBJIEHWE Ta3a Ha CTEHKH COCyAa Ha
OCHOBE TE€OPHM CTPOCHHsI BEILECTBA, IPUUUHY IIepeaadn
JABJIECHUS JKUJIKOCTBIO WM Ta30M BO BCE CTOPOHBI
OJIMHAKOBO, BIIMSHUE aTMOC(HEPHOTO JaBICHHUS HA KUBBIE
OpraHu3MBbl, HW3MEpPEHHE AaTMOC(PEpPHOrO TaBICHUS C
IIOMOIIIBIO TPYOKH Toppuruemnn, WU3MECHEHHUE
aTMOC(EpHOTO JTABJICHUS TI0 MEpEe YBEITUYEHHUS BBICOTHI
HaJl YPOBHEM MOps, NPUYMHBI IIABAHMS TEJ, YCIOBHUS
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SBnenus, MIOITBEPKIALOLIINE
CYIIECTBOBaHHE aTMOC(HEPHOTO
JTaBJICHUSL. Ornpenenenue
atMocepHoro  nmaBneHus.  OnbIT
Toppuyemmu.  Pacuer cuibl, ¢
KOTOpoil ~arMocdepa JaBUT Ha
OKpY’Karolue IIPEMETHI.
3HaKOMCTBO C paboToii u
YCTpOICTBOM OapoMeTpa-aHepou/Ia.
Hcnonp3oBanue ero pu
METEOPOJIOTUYECKUX HAOTIOCHHUSIX.
AtmocepHoe JTaBJICHUE Ha
Pa3JIMYHBIX BBICOTAaX. YCTPOWCTBO U
NPUHLIMUI ~ JIEHCTBUS  OTKPBITOIO
KHUJAKOCTHOTO W METAJNINYECKOIrO
MaHoMeTpoB. IIpuHnun nencTBus
MTOPUIHEBOTO XUAKOCTHOTO Hacoca U
TU/IPaBINYECKOTO pecca.
dusnyeckue OCHOBBI paboThl
rUipaBiInueckoro npecca. IIpuunnsl
BO3HUKHOBEHHS  BBITAJIKMBAIOIIEH
cunel. Ilpupona BeITaJKMBArOLIEH
cunbl. 3akoH Apxumena. [lnaBanue
Tel. YCIOBHS  IIJIaBaHUS  TeJl.
3aBUCUMOCTb TJIyOUHBI MOTPYKEHUS
Tena B JKUJIKOCTh OT €r0 INIOTHOCTH.
Du3nYeCKNe OCHOBBI IIABAHUS
CYy/IOB M BO3JyXOIUIaBaHus. BoaHbIi
Y BO3JYIIHBINA TPAHCIIOPT.

IIJIABaHUSI CYI0B, U3MEHEHHE OCAJKHU CY/IHA;
— AHAIM3MPOBATH  PE3YJbTATHl JIKCIEPUMEHTA IO
W3Y4YEHUIO JABJICHUS Ta3a, OIBIT 10 Ieperadye JaBICHUS
KHUJIKOCTBIO, OTIBITHI C BEJIEPKOM ApXuUMena;

— BBIBOJUTH (POPMYITY JIJISl pacyeTa JIaBJICHUS KUIKOCTH
Ha JHO MW CTEHKM COCyAda, M  OIpeAeleHUs
BBITAJIKMBAIOIICH CHIIBI;

— YCTaHaBIMBATh 3aBUCHUMOCTb M3MCHECHUS JABJICHUS B
KHUJIKOCTH U Tra3e C N3MEHEHHEM TITyOUHBI,

— CpaBHUBATh aTMOC(EepHOE [aBIEHHME Ha pPa3IMUYHBIX
BBICOTaxX OT IIOBEPXHOCTH 3eMIIH;

— HaAO0TI0aTh OMBITHI TI0 W3MEPEHHUI0 aTMOC(EPHOTO
JTABJICHUS U JIEJaTh BHIBOJIBI;

— pa3IM4aTh MaHOMETPBI 110 LENSM UCIIOJIB30BaHUS;

— YCTaHaBJIMBATh 3aBUCUMOCTb MEXAY H3MEHEHHEM
YPOBHS KMJIKOCTH B KOJICHAX MAHOMETPA U JIaBJICHUEM;
— JI0Ka3bIBaTh, OCHOBBIBasCh Ha 3akoHe Ilackans,
CyILLIECTBOBAaHUE BBITAIKUBAIOLIECH CHIIBI, JIEHCTBYIOLIEH
Ha TeJo;

— YKa3bplBaTh IMPUYUHBL, OT KOTOPBIX 3aBUCHUT CHJA
Apxumena;

— paboTaTh € TEKCTOM Yy4eOHWKa, aHAIM3HPOBATH
(dbopMyITbl, 0000IIATE U JIeTIaTh BBIBOIBL;

— COCTAaBJIATH IUIAH IIPOBEICHMS OIBITOB;

— TIPOBOJUTH OTBITHI 1O OOHAPYKEHUIO aTMOC(EPHOTO
JaBIICHUs, W3MEHEHUIO aTMOC(HEpHOTO JaBJCHUS C
BBICOTOM, aHAJIM3MPOBAaTh MX pe3ylabTaTbl W JENaTh
BBIBO/IBI;

— IPOBOAUTH MCCIEAOBATEIbCKAN DKCIIEPUMEHT: 10
OIIPEJIETICHUIO 3aBUCUMOCTH JABJICHUS OT JEHCTBYIOLIEH
CWJIbI, C COOOIIAIOUIIMMUCS COCYIaMH, aHAJIN3UPOBATh
pe3yJbTaThl U JEJIaTh BBIBOIbI;

—  KOHCTpPYUpOBaTh MNpuOOp i  JAEMOHCTpaluu
TUAPOCTaTUYECKOTO JaBICHUS;

— U3MEpATh aTMOC(EpHOE JABJIIEHHE C IOMOUIBIO
O6apoMeTpa-aHepoua, JaBJICHUE C IIOMOIIBI0 MAHOMETPA;
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— HNPUMCHATH 3HAHHUA K pCHICHUIO 3a/1a4;

— ONBITHBIM IyTeM OOHAapYKMBAaTh BBITAJIKUBAIOLIEE
JeHCTBHE JKUJKOCTH Ha TIOTPY)KCHHOE B HeEE Telo;
BBIACHUTL  YCJIOBUA, IIPU KOTOPBIX TEJIO ILJIABAcCT,
BCIIJIBIBA€T, TOHET B X KUAKOCTH,

— paboTaTh B rpyIiIe

Pabora u
MOIITHOCTb.
OHeprus

MomHoCTE — XapaKkTepUCTHKA
CKOPOCTH  BBINOJIHEHUS  pPaOOTHI.
IIpocTeie  MEXaHU3MBL. Poryar.
VYcnoBus  paBHOBECHS — phlyara.
MowmeHT cuimel —  (uzHuecKkas
BEJINYMHA, XapaKTepU3yroIas

nercTBue cuiibl. [IpaBriio MOMEHTOB.
YCTpOUCTBO U JEHCTBUE PBIYAKHBIX
BecOB. IIoaBIKHBIA 1 HENO IBUKHBIN

OJIOKM — TIPOCThIE MEXAaHU3MBIL
PaBencTBO paboT pu
UCIIOJIb30BaHUH MPOCTHIX

MEXaHU3MOB. «30JI0TO€ TPABHIION
MexaHukd. LleHTp TsbxecTn Tena.
LeHTp TsKECTH pa3IUUHBIX TBEPJIBIX
ten. Cratuka — pa3/ienn MEXaHUKH,

W3yYaOUIMK YCJIOBUS PaBHOBECHS
Tel. YCIOBUS paBHOBECUS  Tell.
[ToHsTHE O TMONE3HOM H TMOJIHOUN

pabore. KT MEXaHHU3Ma.
Haxnonnas IIJIOCKOCTb.
Onpenenenue  KIIJI  nHakinoHHOM
IIJIOCKOCTH. DOHeprus.
[ToreHumanpHas JHEprus.
3aBUCUMOCTh MOTEHLUATbHON

3Heprm1 TCJa, IIOOHATOTO Haza
3eMJIell, OT €ro MacChl W BBICOTHI
ImoabemMa. KI/IHCTI/I‘IGCKaSI 3H€pFI/I}I.
3aBI/ICI/IMOCTI) KI/IHeTI/ILIeCKOﬁ
SHEPTUM OT MaCChl Tella U €ro
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— BbruncnaTe MexaHW4ecKyro paboTy, MOIIHOCTH I10
U3BECTHOM paboTe, FHEPIHIO0;

— BBIPa)KaTh MOIIHOCTb B PA3JIMYHBIX €IMHULAX;

— ONPENEINATh YCIOBUSI, HEOOXOAUMBIE JIJIs1 COBEPILEHUS
MEXaHUYECKON paboThl; IJIEUO CHIIBI; LEHTP TSKECTH
IIJIOCKOTO TENa;

— aHAJIM3HMPOBATh MOIIHOCTH PAa3JIMYHBIX MTPUOOPOB;
OTIBITHI C MOABM)XHBIM M HEMOJBMXKHBIM Onokamu; KITJ]
pa3IMYHbIX MEXaHNU3MOB;

— [pPUMEHATh YCIOBUS paBHOBECHS  pblyara B
MIPAKTUYECKUX LENSX: MIOABEM U NIEPEMEILICHUE I'PY3a;

— CpaBHHUBATh JICHCTBUE MOJBM)KHOTO U HETOABHIKHOTO
0JIOKOB;

— YCTaHABJIMBATh 3aBUCHMOCTb MEXKJY MEXaHHUYECKOU
paboToi, cUJION M TPOMICHHBIM IYTEM; MEXAy padoToii
U DHEPTHUEH;

— MPUBOJAUTH IPUMEPHI: WUTIOCTPUPYIOIIHNE, KAK MOMEHT
CWJIBl XapaKTepU3yeT NCHCTBHUE CHUIIbI, 3aBUCAILLEEC U OT
MOIyJIsl CHJIBl, W OT €€ IUle4a; IPUMEHEHHUs
HENOJIBUKHOTO W TIOJBM)XKHOTO OJIOKOB Ha IIPAaKTHKE;
Pa3NUYHBIX BUIOB PAaBHOBECHUS, BCTPEUAIOIINXCS B OBITY;
Ten, 00JajarluX OJHOBPEMEHHO M KHUHETHUYECKOH, U
IIOTEHIMAJIbHOW DHEpPruei; NPEBPAILCHUS SHEPrUU U3
OJIHOTO BUJA B JIpYyroi;

— paboTaTh C TEKCTOM ydeOHWKa, 0000IIaTh U JelaTh
BBIBOJIBI;

— YCTaHAaBJIMBAaTh ONBITHBIM IIyTEM, 4YTO [OJE3Has
paboTa, BHITIOIHEHHASI C TIOMOIIBIO TIPOCTOTO MEXaHU3MA,
MEHbIIE TIOJHOW; BHJ PpaBHOBECHUS IO HM3MEHEHMIO
ITOJIOKEHUS LIEHTPA TSHKECTH TEJIa;
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ckopoctu. llepexox omxHOrO BHAA
MEXaHHYECKOW SHEPTUHU B APYTOM.
IIepexon sHeprum OT OJHOTO Tena K

JIPyroMy.

— IMPOBEPATH OIIBITHBIM IIyTEM, npu KaKOM
COOTHOIICHUMW CHUJI W HUX TIUICY pbldyar HaXOAWUTCA B
PaBHOBCCHUH; ITPABUIIO MOMCHTOB,

— paboTaTh B rpyIIIE;

— INPUMCHATH 3HAHHUA K pCHICHUIO 3a/1a4;

— JIEMOHCTPHPOBATh MPE3CHTAIHH;

— BBICTYIIATh C JIOKJIAIaMH;

— Y4acTBOBaTh B 00CY)KJICHHUH JIOKJIAJI0OB U MTPE3CHTALUH

Peseps BpemeHu

UTOI'O

68
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8 ku1acc (68 yacoB, 2 yaca B HeJ1eJ110)

Nen/ HasBanmue Coaep:xkanue maTepuajia Koa- N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n paszeioB BO KOH-€ 126-€ JAeATeIbHOCTH € Y4eTOM padoueil NporpaMmsl
4acoB | paboTbl | padoThl BOCIIUTAHUSA
I. Tennossle TemoBoe nBmxenue. OcobeHHoctu | 23 2 3 — Pa3nnuate TeIoBble SBJICHUs, arperaTHble COCTOSTHUSA
SIBJICHUS JIBUKEHUS MOJIEKY. CBs3b BEIIECTBA,;
TEMIEpaTypbl Tela M  CKOPOCTH — AHAIM3UPOBATh 3aBUCUMOCTb TEMIIEPATyphbl Te€jla OT

ABHUIXKCHUSA €ro MOJICKYIL. I[BI/I)KGHI/IG
MOJICKYJI B Ta3ax, XHUIAKOCTAX U

TBepAbIX  Tenax.  lIpeBpaimenue
SHEPruy Tela B  MEXAaHUYECKHX
npoueccax. BHyTpeHHss dHeprus
Tena.  YBEJIMYEHHE  BHYTPEHHEH
SHEPruu Tejla IyTEeM COBEPIICHUs
paboTel  HAA  HUM  WIH €
YMEHBIIEHHE TPU  COBEPLICHUH
paboThI TEJIOM. N3menenue
BHYTPEHHEM DJHEpPruu Tejla IIyTeM
TEIUIoNepe1auH.

TermonpoBOHOCTE. Pazmuuue
TEIIONPOBOJHOCTEN pa3IuYHBIX
BelecTB. KOHBEKIUS B )KUIKOCTSIX U
razax. OObsCHEHHE  KOHBEKIIUH.

[Tepenaya sHEprum U3Iy4ECHUEM.

OcobenHoctu BUJIOB
TEIIONEpe1adHm. KomnuecTtso
TCIIJIOTHI. EIII/IHI/IIIBI KOJIM4eCTBa

TEIUIOTHl. YJeNnbHas TEMIOEMKOCTb
BemiectBa. dopMyna mng  pacuera
KOJIMYECTBa TEIIOTHI,
HE0OX0IMMOT0 JUIsl HarpeBaHus Tena

CKOpPOCTH JIBWXKEHHSI €r0 MOJIEKYIN, TaOlIW4YHbIE ITaHHBIE,
rpad¥K TUIABJICHUS M OTBEPACBAHUS;

— HaONIoIaTh M HMCCIENO0BATh IPEBpAIICHUE SHEPTHU
TeJla B MEXaHUYECKUX MPOLIECCax;

— IPUBOAWUTHL IIPUMEPBI: MPEBPALIECHUS SHEPTUU IIpU
MOAbEME TeJla W IIPU €ro IaJeHUU, MEXaHUYECKOU
SHEPrMM BO BHYTPECHHIOIO; W3MEHEHMS BHYTPECHHEU

SHEpruM  Tela IMyTeM  COBEpIIeHUs  paboTel U
TEIUIONEPEIauH; TeIIonepe1ayn IIyTeM
TEIIONPOBOIHOCTH, KOHBEKIIHH u U3ITy4YEeHUs,
IIPUMEHEHHsI Ha IPAKTHUKE 3HAaHUM O pa3IMyHOU
TEIUIOEMKOCTH  BEUIECTB;  JKOJIOTMYECKHM  YUCTOTO
TOIUIMBA;  NOJATBEPKIAIOIIME  3aKOH  COXPAaHEHMs
MEXaHUYECKOM  DHEPrHUH;  arperarHblX  COCTOSIHUM
BEIIECTBA; SIBJICHUN MPUPOAbI, KOTOPBIE OOBICHIIOTCS
KOHJICHCAllUeW  mapa;  HCIOJb30BAHMS  DHEPIUH,

BBIJIEJISIEMOM IIPU KOHACHCALIMM BOJSHOTO Tapa; BIUSHUSI
BJIQ)KHOCTU BO3AyXa B OBITY M JIEATEIBHOCTH YEJIOBEKA;
npumenenust JIBC Ha mpakTuke; NpUMEHEHHs] NapOBOM
TypOMHBI B  TEXHHKE, MpPOLECCOB IUIABJICHUS U
KPUCTAJUIM3aLlUH BEIIECTB;

— OOBACHATH: U3MEHEHHWE BHYTPEHHEH SHEpruu Tena,
KOI'Jla HaJl HUM COBEPIIAIOT paOdOTy MM TEJIO COBEPLIAET
paboTy; TEIUIOBBIE SIBJICHUS Ha OCHOBE MOJIEKYJISIPHO-

WIM  BBIEISIEMOIO UM IIpU KAHETHYECKOW TEOpUH; (PU3UUECKUH CMBICIT: YIeTbHOU
OXJIAKICHUH. VYcerpoiicTBo u TEIJIOEMKOCTH BEIECTBA, YJEIbHOW TEIUIOTHI CrOpaHus
IIpUMEHEHHE KanopuMmerpa. Tornauso TOIUIMBA,  YAEIbHOM  TEIIOTHl  MapoOoOpa30BAHUS;
KaK HMCTOYHUK DSHEpPruu. YjenbHas pe3yabTaThl AIKCHEPHUMEHTA; MPOIECCHl IUIABJICHMS U
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TEIIoTa CTOpaHHS TOTLITMBA.
@opmyna Juid pacyeTra KOJIMYECTBa
TEIUIOTHI, BBIJICIISIEMOTO npu
CrOpaHuu TOTUIUBA. 3akoH
COXpaHEHHS MEXaHUYECKOH SHEPTHH.
[Ipespamenue MEXaHU4ECKON
SHEPTUU BO BHYTPEHHIOIO.
[IpeBpaieHre BHyTpeHHEH SHEPTHH
B MexaHuueckyro. CoxpaHeHue
SHEPTMH B TEIUIOBBIX MpoIeccax.
3aKOH COXpaHEHMsI U IIPEBPALLEHUS

SHEPTUH B TpUpoje. ArperatHeie
COCTOSIHUS BELIECTBA.
Kpucrammueckue tena. Ilnasnenue
U  OTBepAeBaHue. TemmepaTrypa
wiaBneHns. ['paduk TUTaBIeHUS W
OTBEp/ICBAHUS KPUCTATHIECKUX
Tel. YJienbHasl TEIJIoTa IUJIaBIEHUS.
OOBbsicHEeHHE MPOIIECCOB TLIABJICHUS
¥ OTBEp/IEBaHUS Ha OCHOBE 3HAHUI O
MOJIEKYJISIPHOM CTPOEHUH BEIECTBA.
dopmyna Juis pacueTa KOJIM4ecTBa

TEIIOTHI, HEOOXO0IUMOTO JITISE
TIJIaBJICHUS Tena 1R 0%
BBIACIISIOIIECTOCS npu ero

kpuctauzanun. [lapooOpazoBaHue
n ucnapenre. CKOpoCTh HCHAPEHMUS.
HacellieHHbII W HEHaCHILIEHHBII
nap. Konnencanus napa.
OCoOGeHHOCTH TPOIIECCOB UCTAPEHHUS
n  konaeHcauuu.  Ilormomenue
SHEPrUM MpPHU UCHAPEHUU KUIAKOCTU
U BbIJIEJICHHUE €€ IPU KOHJECHCallun

napa. [Tpouecc KUIICHHS.
IlocrosstHCTBO — TemmepaTypsl  IIpU
KUIIEHUH B  OTKPBITOM  COCYJE.

OTBEpJEBAHUS  Tejla HAa  OCHOBE  MOJIEKYJISPHO-
KMHETUYECKUX IIpEJICTaBJICHMIA; 0COOEHHOCTHU
MOJIEKYJISIPHOTO CTPOEHUS ra3oB, XKUAKOCTEH U TBEPABIX
T€l; TOHWXEHHE  TeMIeparypbl  JKUIKOCTH  IpU
HCIIApEeHUH; TPUHLUI paboTsl U ycTpoiicTBo [IBC;

— D9KoJIoTHYecKkhe mpobiembl ucrnosb3zoBanus [IBC u
NyTHU WX pEUIeHMs]; YCTPOWCTBO M MPUHLUI PpabOThI
apoBOM TypOUHBI;

— KJaccu(UIMPOBaTh: BHJBI TOIUIMBA 1O KOJHYECTBY
TEIUIOTHI, BBIICISIEMON TpPHU CTrOpaHWM; MPUOOPHI LIS
U3MEpEeHUs BIAKHOCTH BO3yXa;

— TEepeYMCIATh CIocOoObl M3MEHEHUS BHYTPEHHEH
SHEpIuy;

— TPOBOJUTH ONBITHI IO HW3MEHEHHWIO BHYTPEHHEH
SHEpIuy;

— TPOBOJUTH MCCIEA0BATENbCKUI HIKCHEPUMEHT IO
TEIJIONPOBOJHOCTH PA3JIUYHBIX BEIECTB; MO H3YyYEHHUIO
IUIABJICHUS, UCTIAPEHUS U KOHJICHCAIUH, KUTIEHUSI BOJbL;
— cpaBHuBaTh BUAbl Teronepenaun; KII/ pasnuyabix
MalIuH U MEXaHNU3MOB;

— YyCTaHaBJIMBaTh 3aBHUCHUMOCTb MEXJy Maccoi Tena U
KOJMYECTBOM  TEIUIOTBHI;  3aBUCHMOCTb  Ipolecca
IUIABJIEHUS OT TEMIIEPATYPHI TENa;

— pacCUMTHIBATh KOJHMYECTBO TEIUIOTHI, HEOOXOAMMOE
JUIs HarpeBaHus Tejda WM BBIAEISIEMOE UM IIpH
OXJIAKJEHUM, BBIACIAIONIEECS MpU KPUCTAIUIM3ALUH,
HE00X0IMMOE JUTSI TIPEBPALCHHS B TIAp KHUIKOCTH JIFO00H
Macchl;

— MPUMEHSATH 3HaAHUS K PELICHUIO 33/1a4;

— OIpeAensTh U CpPaBHUBATh KOJUYECTBO TEIUIOTHI,
OT/JAHHOE TOPSYE BOJOW M IOJIyYEHHOE XOJIOJHOW IIpH
TEIUIOOOMEHE;

— OIpeNeNsITh YAEIbHYI0 TEIUIOEMKOCTh BEIECTBA U
CpaBHMBATh €€ C TaOJIMYHBIM 3HAUEHUEM;

— HU3MEPATH BIAKHOCTh BO3/1yXa;

— TPEJICTABIISITh PE3YNIbTATHI ONBITOB B BHJIE TAOJUI;
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@U3NYECKUH  CMBICI  yIEIbHOU
TEIUIOTHI napooOpa3oBaHUs U
KOHJEHCAaUUU. BiaXHOCTh BO31yXa.
Touka pocsl. CriocoObl onpeneneHus
BJIQXKHOCTH BO3AyXa. | UrpoMeTpsl:
KOHJICHCAllUOHHBII U BOJIOCHOM.
[Icuxpomerp. Pabora rasa u mapa
IIpU paciiupeHuu. Teriossie
neurarenu. [IpumeHeHne  3akoHa
COXpaHEHHUS u IIpEBPALECHUS
SHEPrUM B TEIJIOBBIX JIBUTATEISX.
YCTpOUCTBO M NPHHLMI JCHCTBHUS
JBUTATENsl BHYTPEHHEro CropaHus
(IBC). DOxosoruueckue mpooIemMbl
pu MCIOJIb30BaHNU JABC.
YCTpOUCTBO M NPHUHLUI JEHCTBHUS
napoBoit TypOunsl. KIIJ] TerioBoro
JIBUTATEIIS.

— AQHAJIU3UPOBATH IPUYUHBI IOIPEIIHOCTEN U3MEPEHUN;
— paboTaTh B IPYIIIIE;

— BBICTYNATb C  JOKJIAJaMH, JIEMOHCTPUPOBATh
IIPE3EHTALINN

DNEeKTpUYECKUE
SIBJICHUS

Onektpusarust  Ten. JBa  poma
AIIEKTPUYECKUX 3aps0B.
B3anmopeiictBue  OJHOMMEHHO U
Pa3HOMMEHHO  3apsHKEHHBIX  TeJl.
YerpoiicTBo UIEKTPOCKOTIA.
[Tonatuss 00 >IEKTPUYECKOM TIOJIE.
Ilone xak o0coObII BHJ MaTEpHH.
JlenuMOoCTb AJIEKTPUUECKOTro 3apsija.
DNEeKTPOH — YacTUIla C HAUMEHBIITUM
ANEKTPUYECKUM 3apanoM. EnuHuia
aneKkTpudeckoro 3apsana. CrpoeHue
atoma. CtpoeHue dapa aToma.
Heditponsl.  IIpotoHel.  Mognenu
aTOMOB BOJIOpOJA, TENHsl, JHUTHUS.
Honbl. OOBsICHEHHE Ha OCHOBE
3HAHUI 0 CTPOCHUHU aroma
AJIEKTPU3ALUN Ten npu
CONPUKOCHOBEHHH, Iepeade 4acTu
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— OOBACHATH: B3aUMOJCHCTBUE 3apsDKEHHBIX Tl H
CYIIECTBOBAaHME JIBYX POJOB DIEKTPUYECKHUX 3aps/IOB;
onbIT Modpde — MunmkeHa; 3A€KTpU3ALUI0 Tl IMPHU
CONPUKOCHOBEHHH; OOpa30BaHUE IMOJIOKUTEIBHBIX M
OTPULATENBHBIX HOHOB,; YCTPOMCTBO CyXoro
raJlbBAaHUYECKOTO JIIEMEHTA; 0COOEHHOCTH
JJIEKTPUYECKOIO0  TOKAa B MeETallaX, Ha3HA4YCHHE
HUCTOYHMKA TOKAa B DJIEKTPUYECKON LEMH; TEIMJIOBOE,
XUMHUYECCKOC u MAargsuTHOC I[ef/'ICTBI/ISI TOKa,
CYII€CCTBOBAHHUEC TIPOBOAHHMKOB, IIOJYIIPOBOAHHUKOB U
AUBJICKTPUKOB Ha OCHOBC 3HAHUU CTPOCHUA aToMma,
3aBUCUMOCTh HHTCHCUBHOCTU OJJICKTPUYCCKOI'0O TOKa OT
3apsaga u BPCMCHU, MNpUINHY BO3HUKHOBCHUA
COIIPOTUBJICHHUA, HArp€BaHUC IPOBOAHUKOB C TOKOM C
HNO3ULMHA MOJIEKYJISIPHOIO CTPOEHUS BEILIECTBA; CIIOCOOBI
YBCIUMUYCHUA W YMCHBIICHHA CMKOCTH KOHIACHCATOpPA,
Ha3Ha4YCHUC HCTOYHHUKOB SJICKTPUUCCKOTO TOKa n
KOHJIEHCATOPOB B TEXHUKE;
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ANIEKTPUIECKOTO 3apsja OT OJHOTO
Tena K JAPyromMy. 3aKOH COXPAHCHHUS
ANIEKTPUYECKOTo 3apsiga. JlencHwue
BEILIECTB o CHOCOOHOCTH
MIPOBOJIUTH JJIEKTPUUYECKHM TOK Ha
HpOBOZIHI/IKI/I, HOJ'IprOBOI[HI/IKI/I nu

JIADIIEKTPUKH. XapakrepHas
0COOEHHOCTH MOIYIPOBOJHUKOB.

DNeKTpUYECKUud  TOK.  YCJIOBUS
CYyILECTBOBAHUS EKTPUYECKOTO

ToKa. VICTOYHMKH 3IIEKTPHUYECKOIO
TOKa. OJEKTpUuYeckas Lenb U ee
COCTaBHbIE 4acTH. YcnoBHbIe
o0O3HaueHHs, TMpHUMEHsSEMble Ha
CXeMaxX  JJIEKTPUYECKUX  LEIEH.
[Ipupona >aEKTpUUECKOTO TOKAa B
MeTanjax. CxopocTb
pacnpoCTpaHEHUsI  AJIEKTPUUYECKOTO
TOKa B MMPOBOJHUKE. JlericTBUS

asieKTpudeckoro Toka. IlpeBpaiienne
SHEPruM DJIEKTPUYECKOI0 TOKa B
Apyrue Buasl sHepruu. Hanpasienue
anekTpuueckoro Ttoka. Cuma TOKa.
NHTEeHCHBHOCTH 3JIEKTPUUECKOTO
Toka. PopMyna A OIpeNEIeHUs
CWIbl TOKa. EIUHUIBI CHUIIBI TOKA.
Hasznauenne aMIiepMeTpa.
Bxirouenune ammepmerpa B L€lb.
OmnpeneneHne LEHbl JEJIEHUS €ro

IIKAJIBI. DIIeKTpUYECKOe
HanpspKeHUe, eMHUIA HalpsOKeHMSL.
®opmyiia JUTS onpeneneHus
HaIPSKEHUS. N3mepenue
HaNpsHKEHUS BOJITMETPOM.

Bxarouenue BOJIbTMECTpPAa B I1CIIb.
Onpez[eneHHe OCHBI JCJICHHA €TI0

— aHaTM3UpOBaTh TAONMYHBIC JAHHBIE W Tpaduky;
MPUYHHBI KOPOTKOTO 3aMbIKAHHUS;

— TMPOBOJWUTH HCCIEAOBATEIbCKUNA OKCIEPUMEHT 10
B3aUMO/ICCTBHIO 3apsKEHHBIX TEIT,

— 0OHapyXHUBaTh Ha3JIEKTPU30BAHHBIE Tena,
AIEKTPUYECKOE TOJIE;

—  TIOJb30BATbCSl  AJIEKTPOCKOIOM,  aMIIEPMETPOM,
BOJIETMETPOM, PEOCTATOM;

— ONpeAeNsaTh HU3MEHEHUE CHJIbl, JICHCTBYIOIIEH Ha
3apsHKEHHOE TEJO TPU YAAJECHUU U TMPUOIKEHUHN €ro K
3apsUKEHHOMY TeIly; LEHY JEJEHUs IIKalbl aMIepMeTpa,
BOJIbTMETPA;

— JIOKa3bIBaTh CYUIECTBOBAHME YaCTHUL, HMEIOIIUX
HAMMEHBIINN JIEKTPUUYECKHUI 3apsiz;

— yYCTaHaBJMBaTh IME€pepaclpeleieHue 3apsga Ipu
MEpEeX0J€ €ro C HadJEKTPU30BAHHOIO Tejla Ha HE
Ha3JIEKTPU30BaHHOE npu COIIPUKOCHOBEHUU;
3aBUCUMOCTh  CWJIBI ~ TOKa OT  HalpsHKEHUs |
COTPOTHBIICHUSI TPOBOJHUKA, PAOOTHI AIEKTPUUECKOTO
TOKa OT HaNpsDKEHUs, CHJIBI TOKa W  BPEMEHHU,
HaIpsHKEHUS OT pabOThI TOKA U CUJIBI TOKA;

— TMPUBOJWUTH MPUMEPHI: NPUMEHEHUS IPOBOJHUKOB,
MOJYIPOBOJHUKOB W JIMDJICKTPUKOB B TEXHHKE,
MPAKTUYECKOT0  MPUMEHEHHS  MOJYNPOBOJIHHUKOBOTO
JIM0J1a; UCTOYHHUKOB 3JIEKTPUYECKOTO TOKA; XUMUYECKOTO
W TEIUIOBOIO JCHCTBUSL JJIEKTPUYECKOTO TOKAa W HUX

HCITIOJIb30BaHUA B TCXHHUKC, MMPUMCHCHUA
IOCJICA0BATCIIBHOT'O U THapajICJIbHOIO COCAMHCHUA
IMPOBOAHHKOB,

— 0000mare ® demarb BBEIBOABI O cIocoOax
ANIEKTPU3ALNN  TEJ; 3aBUCHUMOCTH CHJIBI TOKa |
COHpOTI/IBJIeHI/ISI HpOBOIIHI/IKOB; 3HAa4YCHUM CHJIBI TOKa,
HaHpiDKCHI/ISI nu COHpOTI/IBJICHI/ISI HpI/I IIOCJICIOBATCIIBHOM U
MapajuIeIbHOM COSAMHEHHH IPOBOJHUKOB; O padboTe u
MOIITHOCTH JJICKTPUUIECKON JTAMTIOYKH;

— paCC‘-II/ITBIBaTI): CI/IJIy TOKa, HanpsnerI/Ie,
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HIKAJIBI. DJIeKTpUYECKOe
COTNPOTHUBIIEHHE. 3aBUCUMOCTh CHJIbI

TOKa oT HaIPsOKEHUS npu
IIOCTOSIHHOM COIIPOTUBJICHUH.
IIpupona JIEKTPUYECKOTO

CONPOTHUBIICHUS. 3aBUCUMOCTb CHJIbI
TOKa OT  CONPOTHBJICHUS  IPHU
MOCTOSTHHOM  HANpSOKEHUU.  3aKOH
Oma JUTSt ydacTka LETIH.
CooTHolIeHNE MEXKTY
CONPOTHUBIIEHUEM TIPOBOJIHUKA, €r0
JUIMHOW W TUIOUIAJbI0 MOMNEPEYHOTO
CEUeHHUs. YJeIIbHOE CONPOTHUBIICHHE
npoBoaHMKa. [IpuHnun neicreus u

Ha3HaYeHUE peocrara.
[TonknroueHue peocrara B LENb.

[TocnenoBarensHOE COEIMHECHUE
IIPOBOTHUKOB. ConpoTuBieHnue
MIOCJIEIOBATEIBHO COCIMHEHHBIX
npoBogHukoB. Cuima  Toka W
HaIpsHKEHUE B 1enu npu
MIOCJIEZIOBATEILHOM COCTMHECHUH.
[TapannensHOE COEMHEHHUE
poBOAHUKOB. COMPOTUBIICHUE JIBYX
apajuieIbHO COCTMHEHHBIX

npoBogHukoB. Cunma  Toka W
HaMpsOHKCHUE B IIETH MPH Mapasuieiib-
HOM COCITMHCHUH. PaGora
ANIeKTpUYecKoro Toka. dopmyra st
pacdera paboOTBl TOKa. EIWHUIIGI
paboThI TOKa. MOIIHOCTH
ANIeKTpUYecKoro Toka. dopmyna st
pacuera MOIIHOCTH Toka. Popmyra
TSt BBIUHCIICHUS paboTHI
AIIEKTPUYCCKOTO TOKa qepes
MOIITHOCTh M Bpemsi. EJuHUIBI

ANEKTPUYECKOE COMPOTUBJICHUE; CUITY TOKA, HANIPSHKEHUE
U CONPOTHBJICHHUE  TMpPU  TOCJIEAOBATEILHOM  H
napajuielbHOM COEJAMHEHUW TIPOBOJHHUKOB; pPadOTy H
MOIITHOCTh 3JIEKTPUUYECKOTO TOKA; KOJMYECTBO TEIUIOTHI,
BBIJIEJISIEMOE TIPOBOTHUKOM C TOKOM 10 3akoHY Jlxoyrs —
Jlenma;  2MeKTPOEMKOCTh  KOHACHCATOpa;  paboTy,
KOTOPYIO COBEPIIAET AIEKTPUUECKOE M0JIe KOHACHCATOPa,
SHEPTUI0 KOHJEHCATOPA;

— BBIpaXaThb CWJIY TOKAa, HAMNPSHKEHHE B Pa3IUYHBIX
eAVHUIAX; CIUHUIY MOIIHOCTH 4Yepe3  EAMHUIIBI
HaIPsDKEHUS U CUJIBI TOKa; paboTy Toka B BT - u; kBT - u;

— CTpouTh TpaduK 3aBUCUMOCTH CHJIBI TOKa OT
HaIpsKEHUS;

— KJIaccu(pUIMPOBATH UCTOYHUKHU IICKTPUUECKOTO TOKA;
NEUCTBUSL  DJIGKTPUUECKOTO  TOKA;  DJIEKTPUUYECKHE
MpUOOPHI TI0 TOTPEOIISIEMO MU MOIITHOCTH; JIAMIIOYKH,
MIPUMEHSEMbIE Ha TTPAKTHUKE;

— paznuyaTh 3aMKHYTYIO u Pa30MKHYTYIO
ANEKTPUYECKUE LIENH; JIAMIBl IO MPUHIMIY JEHCTBHUS,
WCIIOJIb3yeMbI€ JIIi  OCBEIICHUS, MPEIOXPAHUTEIN B
COBPEMEHHBIX pHUOOpax;

— HCCIIeI0BaTh 3aBUCUMOCTh COTPOTHUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, TUIONIATU TOMEPEYHOTO
CEUCHHS U MaTepHalia MPOBOIHUKA;

— YEPTUTH CXEMBI AIEKTPUUECKOH 1IeTH;

— CcOOMpAaTh NEKTPHUECKYIO TIETIh;

— U3MEPATH CUITy TOKA HA PA3IMYHBIX yYACTKaX IIETIH;

— aHaJIM3UPOBAThH PE3YIIHTATHI OIBITOB U TPapUKH;

—  TIOJIb30BaThCS  aMIIEPMETPOM,  BOJBTMETPOM;
peocTaToM JUIsl PETYJIMPOBAHUS CUJTBI TOKA B 1IETIH;

— HU3MEpPATh CONPOTUBIICHUE MPOBOJHUKA MPU MOMOIIU
aMIiepMeTpa U BOJBTMETPA; MOIIHOCTh U pabOTy TOKa B
JlaMIIe, UCTIOJIb3Ys AMIIEPMETP, BOJIBTMETP, YaCHI;

— MPEJICTaBISATh PE3YNIbTATHl H3MEPECHUI B BUJIC TAOJIHII,
— 00001mAaTey W JeNaTh BBIBOJBI O 3aBUCHMOCTU CHJIBI
TOKa M COMTPOTHUBJICHUSI IIPOBOHUKOB;
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paboOTBl TOKA, WCHOJb3yeMbIe Ha
MIPaKTUKE. Pacuer CTOUMOCTH
M3pacXOJ0BAHHON 3JIEKTPOIHEPIHH.
@opmyna Juid pacyera KOJIMYECTBa
TEIUIOTHI, BBI/IEJISIEMOTO
IIPOBOJHUKOM IIpU TMPOTEKAHUMU IO
HEMY D3JIEKTPUYECKOTO TOKa. 3aKOH
Hxoyna — Jlenua. Konpencarop.
DNEKTPOEMKOCTh KOHJIEHCaTopa.
PaGora  amekTpuueckoro - moJis
KOHJEHCaTopa. Enununna
AJIEKTPOEMKOCTH KOHJIEHCaTOopa.
Paznuunsle BU/IbI JaMmrl,
UCIOJIb3yEMbIE B OCBEILIEHUU.
YCTpolCTBO JIaMIIbl HAKAJIMBAHUS.
Tennosoe JICHCTBHE TOKA.
DneKTpuyecKue HarpeBaTeibHbIE
npubopsl. [IpuuuHBl TEperpy3ku B
LIENU ¥ KOPOTKOT'O 3aMBbIKAHMUSL.
IIpenoxpanurenn.

— paboTaTh B rpyIIIE;

— BBICTYNATh C JOKJIAJOM WM CIYyWIAaTh JOKJIAJBbI,
IIOATOTOBJICHHBIE C  HCIOJIB30BAHUEM  IIPE3CHTALMM:
«Mcropuss  pa3BUTHS  DIIEKTPUYECKOIO  OCBEILCHUS,
«HMcnonp30BaHue TEMIOBOIO JCHCTBUS DIIEKTPUYECKOIO
TOKa B YCTPOMCTBE TEIUIUI] U MHKyOaTopoBy», «Mcropus
CO3J1aHus KOHJICHCATOPa», «IIpumenenune
aKKyMYJIITOPOBY; U3TOTOBHUTH JICHACHCKYIO OaHKY

DNeKTpOMarHuTH
bIC SIBJICHUS

MarautHoe mojie. Y CTaHOBIICHHE
CBSI3U MEXKIY

ANEKTPUUYECKUM TOKOM U MAarHUTHBIM
IIOJIEM.

OneiT Opcrena. MarautHoe 1oJie
MPSIMOTO TOKaA.

MarsutHele  JUHHH ~ MarHUTHOTO
noJjisi. MarauTHoe

1oJie KaTymku ¢ TokoM. CrocoOsl
H3MCHCHUS

MarHUTHOTO JIEHCTBUSI KATYIIKH C
TOKOM. DJIEKTPO-

MarHuTthl M WX  TNPUMEHEHHE.
HcneiTanme aercTBUs
AJIEKTPOMAarHmTa.
MarauTel. B3anmo-

ITocTosiHHEIE

— DBBIABIATE CBSI3b MEXAY DIEKTPUYECKUM TOKOM U
MAarHUTHBIM II0JIEM;

— OOBSACHATH: CBSI3b HANPABJICHUS MArHUTHBIX JIMHHUIM
MarHuTHOTO IIOJISI TOKAa C HalpaBJICEHHEM TOKa B
IIPOBOJIHUKE; YCTPOKCTBO IEKTPOMArHUTa;
BO3HMKHOBEHHE MArHUTHBIX Oypb, HaMarHWYMBaHUE
’Keres3a; B3auMOJCHCTBUE IOJIFOCOB MarHUTOB; IPHUHIIUI
JEUCTBUS DJIEKTPOABUTATENS U 00JIACTH €r0 MPUMEHEHMS;
—  [pPUBOJUTH  INPUMEpPbl  MAarHUTHBIX  SIBJICHUH,
HCI0JIb30BAHUS IEKTPOMArHUTOB B TEXHUKE U OBITY;

— YCTaHaBIIMBAaThb CBS3b MEXAY CYLIECTBOBAHUEM
IEKTPUYECKOT0 TOKA W MAarHUTHBIM II0JIEM, CXOJACTBO
MEKy KaTyIIKOW ¢ TOKOM ¥ MarHUTHOM CTPEJIKOM;

— o0000mars u JenaTb BBIBOABI O PACIOJIOKECHUH
MAarHUTHBIX CTPEJIOK BOKPYr IPOBOJHHMKA C TOKOM, O
B3aMMOJICIICTBUM MAarHUTOB;
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neifictBue MaruuToB. OObsACHEHUE
MPUYUH OPUEHTAIIUU

KEJIE3HBIX ONWIOK B MAarHUTHOM
ToJIe.

MarunuTHO€ noJie 3eMIIH.

JlelicTBue MAarHUTHOTO TOJsI  HA
IIPOBOJIHUK C TOKOM.

YCTpOUCTBO M NIPUHLIMIT JCHCTBUSA
3JIEKTpO/IBUraTe-

JI1 IOCTOSTHHOT'O TOKa.

Koumponvnas paboma

no  TteMe  «DJEKTpOMarHuTHbIE
SIBJICHUS.

Jlabopamopuvie pabomul

9. CoOopka »dnexkTpoMarHura u
HCTIBITAHUE €T0 JICH-

CTBHUSL.

10.  U3ydeHue  3IEKTPUUYECKOTO
JIBUTATENS TIOCTOSH-

HOTO TOKa (Ha MOJIEJH).

— HAa3bIBaTh CHOCOOBI YCUIICHHUA MArHuTHOTI'O I[ef/'ICTBI/ISI
KaTylIKH C TOKOM;

— NOJIy4aTb KapTUHBI MAarHuTHOT'O IIOJIA IMOJIOCOBOI'O0 M
JyrooOpa3HOro MarHUTOB;

— OIINCBIBATH OIIBITHI IO HAMAarHM4YMBAaHWIO BCIICCTB,

— TEPEeYHCIsATh MPEUMYIIECTBA AIIEKTPOIABUTaTEeNeH MO
CpaBHEHHIO C TETJIOBBIMH;

— INPUMCHATH 3HAHHUA K PpCHICHUIO 3a/1a4;

— coOuparh JJIEKTPUYCCKUI JBUTATENh ITOCTOSHHOTO
TOKa (Ha MOJIEIIN);

— ONpeAeNsTb OCHOBHBIE JIETAM DIEKTPUUYECKOTO
ABUTATCIIA TOCTOAHHOTI'O TOKA,

— paboTaTh B rpyrIe

CBeTOBBIE
SIBJICHUSA

Uctounuku ceera. EcrecTBeHHbIE U
HCKYCCTBEH-

HbI€ HCTOYHHMKHA CBETa. TOYEUYHBIN
HMCTOYHHUK CBETA

n cBeroBoW nyd. IIpsamonuneitHoe
pacnpocTpaHeHue

CBETa. 3aKOH  MIPSIMOJMHENMHOTO
pacnpocTpaHeHuUs

ceera. OOpa3zoBaHMe TEHU U
noxyreHu. CoHeYHOe

Y JIYHHOE 3aTMEHUS.

SABnenus, Ha0JI0/1aeMble npu
MaJIeHUH JTy4a CBeTa

Ha TpaHUIly paszjiena JBYX Cpe.
OTtpakeHue cBera.

3akoH OTPaKEHUS CBETA.

10

— Habmogats npsiMmosMHeHOe pacpoCTpaHEHUE CBETA,
OTpa’KE€HHE CBETA, IPEJIOMIICHUE CBETA;

— 0O0BsACHATH O0OO0pa3oBaHWE TEHH U  TOJYTCHH;
BOCIPUATHE N300paXKEHUSI TIIa30M YEIIOBEKa,

— HPOBOJUTH I/ICCJIG,ZIOBaTeJIBCKI/If/'I OKCIICPUMCHT IIO
MMOJIYYCHHIO TCHU n IMMOJIYTCHH, 110 HU3YUYCHUTIO
3aBUCHMOCTH yIJla OTPaKE€HUs CBETA OT YIJla aJeHHUsI; 110
IPEJIOMIICHUIO CBETa IPH INEpPexXoJe Jyda M3 BO3ayXa B
BOJLY;

— 0000mare M JenaTb BBIBOJBI O PACHPOCTPAHEHUU
CBETa, OTPAKEHUM U IPEIOMIIEHHHM CBETa, 00pa30oBaHUU
TCHU U MOJIYTCHH,

— YCTaHaBJIMBAaThb CBA3b MCKAY ABWKCHHUCM 3CMJII/I,
.HyHBI u COJIHIIa U BO3HHMKHOBCHHCM JIYHHBIX U
COJIHCYHBIX SaTMeHPIfI; MCXKAY ABUKCHHUEM SemMi U ee
HAKJIOHOM CO CMEHOH BpPEMEH I0Jia C MCIOJb30BaHHEM
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OOpaTUMOCTh CBETOBBIX
JIy4ei. [Tmockoe
[TocTpoenue nuzobpaxeHus
npeaMera B IUIOCKOM — 3€pKalle.
Muumoe

n300paxeHue. 3epKkajabHOE U
paccestHHOE OTpaxe-

Hue cBera. OnTuyeckas IUIOTHOCTb
cpensl. SBie-

3epKao.

HUE MIPEIIOMIICHUS CBeTa.
CooTHollIeHHE MEXKTY
erIOM ImaacHUuA 58 yTJIOM

npeoMIieHus. 3aKOH

npenomiieHus cBera. [lokasarenb
MIPETOMJIICHUS

JBYX Cpeq.

Crpoenue ryasa.
OTAEJBHBIX YaCTEN
rnaza. opmupoBaHue n300pakeHUS
Ha ceTyaTke

riasa.

DOyHKINT

pPUCYHKA y4eOHUKA;

— HaxoauTh [lossApHyro 3Be3y B CO3Be31MH bousblIon
MenaBeauIs;

—  OmpeAeNsTh  TMOJOXKEHHE  IUIAHET,  UCIOJb3Ys
MOJIBIKHYIO KapTy 3BE3/IHOTO He0a; Kakas W3 JABYX JIMH3
C pa3HBIMH (OKYCHBIMH DPACCTOSIHUSIMH JaeT OoJIbllee
YBEIMYCHUE;

— TIPUMEHSTH 3aKOH OTPaXEHHUS CBETA IIPU TIOCTPOCHUH
N300paXeHUs B INIOCKOM 3€pKaJle;

— CTpPOUTH H300pakeHHE TOYKH B IUIOCKOM 3€pKalie;
n300paxxeHus, JlaBaeMble JIMH30M  (pacceuBarolleH,
cobuparormieid) st ciydae: F > d; 2F < d; F < d < 2F;
n3o0paxkeHue B (oToanmapare;

— paboTaTh ¢ TEKCTOM Y4eOHHKA,

— pasnuyaTh JIMH3BI MO0 BHEIIHEMY BHUIY, MHUMOE H
JNEMCTBUTENBHOE U300paXeHUS;

— TPUMEHSTH 3HAHUS K PEIICHUIO 33/1a4;

— U3MepATh (POKYCHOE PAaCCTOSHUE U ONTHYECKYIO CHUITY
JIMH3BL;

— aHaIM3HMPOBATH IOJIyYCHHbIE TPU TOMOIIH JIMH3BI
n300pakeHMs, 1eaTh BBIBOJbI, PEACTABIATh PE3yIbTaT
B BHJIe TaONMLI;

— paboTaTh B rpyIIIE;

— BBICTYNATh C JOKJIAJAaMU WJIM CIyIIaTh JOKJIAJbl,
MOJTOTOBJICHHBIE C  HCIOJB30BaHUEM IPE3CHTALUU:
«Ouku, JAIbHO30PKOCTh u OJIU30PYKOCTbHY,
«CoBpeMeHHBIC OMNTUYECKHEe TMPUOOPHI: QoToarmapar,
MUKPOCKOTI, TEJIECKOT, MPUMEHEHHE B TEXHUKE, UCTOPHS
UX Pa3BUTHDY

Peseps Bpemenun

UTOI'o
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9 kaacc (102/68 uacos, 3/2 yaca B Hel1eJ110)

Nen/ HasBanmue Coaep:xkanue MaTepuajia Koa- N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n pasaesos BO KOH-€ J1a0-e AeATeJJbHOCTH € y4eTOM padoyeii NporpaMmmsl
4acoB | pabdoTbl | padoThl BOCIIUTAHUSA
1. 3aKOHBI Ornucanue nBvKeHHs. | 34/23 /1 2/12 —  OObsCHAT,  (QU3UYECKUI  CMBICT  TIOHSATHH:
JBUKEHUS U MarepuanbHasi TOYKa Kak MOJEIb MT'HOBEHHAsl CKOPOCTh, YCKOPEHHUE;
B3auMoJieiicTBus | Tena. Kpurtepum 3aMeHbl  Tena — HaOmIoaTh M ONHKCHIBATH  MPSIMOJIMHEHHOE U
Tell MaTepualbHOU TOYKOM. PaBHOMEpPHOE JBWXKEHUE TEIEXKKH C KaleIbHULEH;
IToctynarenpHOE JBUKECHUE. JBUKEHHE MasTHHKA B JIByX CUCTEMaxX OTCUE€Ta, OJHa U3
Cucrema orcuera. Ilepemerenue. KOTOPBIX CBsI3aHAa C 3€MJIEH, a Jpyras C JICHTOH,
Paznnune MEeXIy HOHATUSIMU JOBUKYIIEWCS  PaBHOMEPHO  OTHOCHUTEIBHO  3E€MJIH;
«ITYTh» " «TI€pEMEILIEHUE. NaJeHue OJHUX U TeX XKE Tel B BO3IyXe U B
HaxoxzaeHne KOOpAMHATHI Tena IO pa3pekeHHOM IIPOCTPAHCTBE; OTIBITHI,

€ro  HA4YaJIbHOM KOOpAMHATE H
MPOEKIMU BEKTOpa MEPEMEILICHHUS.
[Tepemenienre npu MpSIMOIMHENHOM
PaBHOMEPHOM JIBU>KEHUU.
[IpsamonuHeliHOE PaBHOYCKOPEHHOE
JIBH)KEHUE. MrHOBEHHasi CKOPOCTb.

YckopeHnue. Ckopoctb
MIPSMOJIMHENHOTO

PaBHOYCKOPEHHOTO JIBUKCHHUSL.
I'padux cxopoctu. Ilepemenienue
npu IPSMOJUHETHOM
PaBHOYCKOPEHHOM JIBUKEHUM.
3aKOHOMEPHOCTH, IpUcyIne
MPSIMOJIMHENHOMY

PaBHOYCKOPEHHOMY JBM)XEHHMIO 0€3
HadyaJIbHOM CKOPOCTH.
OTHOCHUTENBHOCTh TPaeKTOpuH,
NEepeMEIEHUsl, IYyTH, CKOPOCTH.
I'eonenTpuueckas "

TeTHOLIEHTPUYECKasi CUCTEMbl MHpA.
[lpyuniHa CMEHBI JHA W HOYH Ha
3emsie (B TeJIMOIEHTPHUYECKOU

CBU/JICTEIBCTBYIOLIUE O COCTOSIHUHA HEBECOMOCTH TEIT;

— Ha0JIIO/IaTh ¥ OOBSICHSITH MOJIET MOJICIIH PAKETHI;

— O00OCHOBBIBaTh BO3MOXKHOCTH 3aMEHBI Tella €ro
MOJIEJIBI0 — MaTepUaIbHOW TOYKOW — ISl OIMCAaHMS
JBH>KEHUS;

— TMIPUBOJUTH NPUMEPBI, B KOTOPBIX KOOpPAUHATY
JBIDKYILETOCsl Tella B JI0O0OM MOMEHT BPEMEHH MOKHO
ONPENENINTh, 3Hasg €ro Ha4YaJIbHYK KOOpJHWHATY H
COBEpPUICHHOE WM 3a JaHHBIA IPOMEXKYTOK BPEMEHHU

MEPEMEIIEHUE, W HEIb3s OIPEIENINUTh, €CIH BMECTO
[IEpEMEILCHUS 3a7aH IIPOWICHHBIN IIyTh;
PAaBHOYCKOPEHHOI'O  JIBHJKCHMS, IPAMOJIUHEHHOTO U

KpHBOJ’IHHCfIHOI‘O JABIMKCHUA TCII, SaMKHYTOﬁ CUCTEMBI
TCII, IMPUMCPHI, IIOSCHAIOIIIHEC OTHOCHUTCIIbHOCTH
ABUKCHUS, MTPOABJICHUA HHCPLIUH,

— OIpeaciIdATb MOAYJIM W TMPOCKIHMU BCKTOPOB Ha
KOOPAMHATHYIO OCB;

— 3aI11uChiIBaTh YpaBHCHUC
KOOpAWHATBI  ABWOKYHICTOCS
CKaJISIpHOH (opMe;

— 3aIIucChiBaTh (1)OpMy.HI>II AJI1 HAXOXKACHUS MMPOCKIUN U
MOy BCKTOpa HNCPECMCHICHUA TCJA, JJISI BBIYMCIICHHA

JJIA
TClI1a B

OIIPEIEIICHUS
BEKTOPHOU W
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cucreme). [lpuumHbl ABWXKEHUSA C
TOYKM 3pEeHUs] ApPHUCTOTENSI U €ro
nocyeqoBareneil. 3aKkoH HHEPLMH.
IlepBbrii 3aKOH HeroToHa.
NHepuuanpHble CHUCTEMBI OTCYETA.
Bropoit 3akon Hsrorona. Tpernii
3aKOH HeroToHa. CBoboanoe
naJicHue TeJ. VYckopenue
cBoOoaHoro maneHus. Ilagenue ten
B BO3IyXe M  pa3peKEHHOM
MPOCTPAHCTBE. YMeHblieHue
MOJYJII BEKTOpa CKOPOCTH IIpHU
IIPOTUBOIIOJIOKHOM  HaIlpaBJIEHUU
BEKTOPOB HA4YaJbHOM CKOPOCTH H
YCKOpPEHHUsI CBOOOJIHOTO TMaJICHMUS.
HesecomocTh. 3akoH BCEMHPHOTO

TATOTEHUS u yCIIOBHUS €ero
NPUMEHUMOCTH. [ paBUTaIMOHHAS
IIOCTOSTHHASL. VYckopenue
CBOOOJHOIO mMaJieHuss Ha 3emie u
OPYrUX HEOECHBIX TeJax.
3aBUCUMOCTh YCKOpEHUS

CBOOOJHOIO MAAECHHUS OT LIUPOTHI
MecTa U BBICOTHI Haj 3emuiedd. Cuia
ynpyroctd. 3akoH ['yka. Cuna
TpeHus. Bunael TpeHus: TpeHHe
MIOKOSI, TPEHUE CKOJIbKEHNUS, TPEHUE
kaueHus. Popmyna a8 pacuera
CHJIBI TPEHMUSI CKOJIb)KEHUSI.
[Ipumepbl 1MOJNE3HOTO MPOSIBICHUS
TpEHUSL. [IpssmonuneitHOE u
KPUBOJIMHEHHOE JBUKECHHUE.
JIBro>keHre Tena Mo OKPYKHOCTH C
MMOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE.
VckyccTBEHHBIE CHOYTHUKH 3€MIIH.

KOOPJAMHATHl JIBWXKYIIETOCA Tejla B JIFOOOM 3aJaHHBIN
MOMEHT BPEMEHH; Ul OIPENEICHHUs] YCKOPEHHS B
BEKTOPHOM BH/JIE U B BHJI€ MPOEKIMI1 HAa BEIOPAHHYIO OCb;
IUIS pacdeTa CWIIbI TPEHHS CKOJBKEHHUS, paOOTHI CHIIBI,
paboOTBl CHJI TSDKECTH M YIPYrOoCTH, NOTEHIHAIBHOM
SHEPruy MOJHATOrO HaJ 3eMJIEH Tella, HOTEHIUAIbHON
SHEPTHUH CKATOU IPYKUHBI,

— 3amuchiBaTh B BUAE (HOPMYNIBI: BTOPOW W TpETHH
3aKkoHbl HbIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOH
I'yka, 3aKOH cOXpaHEHMs] MMIYJIbCa, 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTHH;

—  JI0OKa3blBaTh  PaBEHCTBO  MOAYNIsS  BEKTOpa
NepeMEIEHUs] NPONACHHOMY NyTH U IUIOIIAJUd TOJ
rpaMKOM CKOPOCTH;

— CTpOUTH TpauKH 3aBUCUMOCTH VX = vx (£);

— 10 TpaduKy 3aBUCUMOCTH VX (f) ONIPEAesiTh CKOPOCTh
B 3a/IaHHBIII MOMEHT BpEMEHU;

— CpaBHUBaTb TpPAaEeKTOPUM, IIyTH, IEpEMELICHMUS,
CKOPOCTH MasTHHKA B YKa3aHHBIX CUCTEMAaX OTCUETA;

— JlenaTth BBIBOJ O JBWKEHMM TE€I C OJUHAKOBBIM
YCKOpPEHHEM TpU JEMCTBUM Ha HHUX TOJBKO CHJIbI
TSYKECTH;

— OIpeneNsTh IPOMEXKYTOK BpEMEHM OT Hadaja
PaBHOYCKOPEHHOTO  JBW)KEHMsS  IIApuKa JO0  €ro
OCTAaHOBKM, YCKOPEHHE [BIKEHHUS IIapuKa M €ro
MTHOBEHHYIO CKOPOCTb MEPE Y1apoM O LMIMHAP;

— U3MEPATh YCKOPEHHE CBOOOIHOTO MaCHMUS;

— NPEJICTaBIISITh PE3YAbTAThl U3MEPEHUM U BBIUYMCICHUN
B BUIe TaOiHIl U TpaduKoB;

— paboTaTh B rpyrie

32




IlepBass kocmuyeckas CKOpOCTb.
WNmnynsc Tena. 3aMKHyTas cucrema
Ten. VI3MeHeHue UMITYJIbCOB Tell TIPH
ux B3aUMO/ICHCTBUU. 3aKoH
coxpaHeHus: ummynbsca. CymHoCTb U
MPUMEPHl PEAKTUBHOTO JBYKEHHS.
Ha3nauenue, KOHCTPYKIUS u
MPUHIIUTT JeWCTBUS paKeTsl.
MHoroctyneHuatele pakeTsl. Pabora
ciibl. PaboTa CHITBI TSDKECTH M CHITBI
YIPYTrOCTH. IToreHumanbpHas
sHeprus. lloTeHnmanbpHas >HEPTUs
ynpyroae(popMupoBaHHOTO Tena.
Kunernueckast sneprus. Teopema 06
M3MEHEHHH KHHETHYECKOW SHEpPTHH.
3aKOH COXpaHEHHS MEXaHWYECKOU
SHEPTHH.

Mexannueckue
KOJIEOAHUS U
BOJIHBI. 3BYK

[Tpumepsl K0J1e0aTeIbHOTO
JIBIDKEHHUS. OO0mue YEPTHI
Pa3HOOOpa3HBIX KoJIeOaHu .
Junamuka KoJieOaHu i
TOPU30HTATEHOTO PY>)KHHHOTO

MasTHHKA. CBOOOJHEIC KOJICOAHMS,
KoJeOaTeIbHEIC CUCTEMEI, MAsSTHHK.
Bennuunsel, XapaKTepU3yoIue
KoJiebaTenbHOe JIBIDKEHUE:
aMIUTMTYy/1a, TIEPUOJ, 4acToTa, ¢asza
Koje0aHui. 3aBUCUMOCTh NEpUOJia U
9acTOThl MAasTHHKA OT JUIMHBI €ro
HUTHU. ["'apMoHNYEcKHe KoJeOaHus.

[Ipespamenue MEXaHU4YECKON
SHEPTrUM K0JIeOATEIHHOM CUCTEMBI BO
BHYTPEHHIOIO. 3aryxaromue
KoJIe0aHusI. BeiayxeHHbIe
KoJieOaHusl. Yacrota
YCTaHOBHBILIUXCS BBIHY)KJICHHBIX

15/12

1/1

1/1

— Ormpenenarb KoJiebaTelIbHOE JBHXKEHHE TI0 €ro
MpU3HAKAM;

— TMPUBOJUTH TNPUMEPHI KoOJIEOAHUM, TOJE3HBIX U
BPEIHBIX NPOSIBJICHUN pPE30HAHCA U IIYTH YCTPAHECHUS
IIOCJIC€AHNUX, UICTOYHUKOB 3BYKa;

— ONUCHIBATh JWHAMHUKY CBOOOJHBIX KOJeOaHUI
HPY)KI/IHHOI‘O Hn MaT€MaTHU4Y€CKOro MassTHUKOB, MCXaHU3M
o0Opa3oBaHUs BOJIH;

— 3anucbiBaTh (OpMyJy B3aUMOCBSI3U Iiepuoja H

4aCTOTHI KoJIe0aHul; B3aUMOCBSI3H BEJINYUH,
XApaKTEPU3YIOLIUX YIPYTUe BOJIHBI,
—  OOBSACHATH: TNPUYMHY 3aTyXaHHUs  CBOOOHBIX

KoJieOaHUf; B YeM 3aKiIoyaeTcs SBJICHHE pE30HaHCa;
HaOMIOaeMBIi  OMBIT 1O BO3OYKIEHHIO KOJIEOaHMIA
OJTHOTO KaMepTOHa 3BYKOM, HCIYCKaeMbIM JIPYTUM
KaMCPTOHOM TaKkoW ke YaCTOTbI; ITOYEMY B Tasax
CKOpPOCTh ~ 3ByKa  BO3pacTaeT C  IIOBBIIICHUEM
TEMIIEPaTYpHI;

— Ha3bIBaTh. YCJOBHE CYIIECTBOBAHHS HE3aTyXarOIIMX
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KoJieOaHui. Y CIoBUs HACTYIUIEHUS U
¢u3uveckass  CymIHOCTb  SIBJICHUS
pe3oHaHca. YUeT pe3oHaHca B
MIPaKTUKE. Mexanusm
pacrpocTpaHeHHs VIIPYTrUX
KoJieOaHui. MeXxaHW4YecKue BOJIHBI.
[Tomepeunsie " PO/IOJIbHBIC
yIpyryue BOJTHBI B TBEPABIX, KUIKUX
u raz000pa3HbIX cpenax.
XapakTepUCTUKA BOJIH: CKOPOCTb,
JUTMHA BOJIHBI, 4YacToTa, MEpPHOJ
koneOaHuil. CBS3b MEXIy 3TUMHU
BeTMYMHAMH. VICTOYHWKM 3ByKa —
Teja, KOJIEOTIoIMeECS C YacTOTon 16

KojeOaHuil; (pu3nvecKkue BEIMUYMHBI, XapaKTEpU3YIOLIne
yIOpyryue BOJIHbI; AUANA30H YacTOT 3BYKOBBIX BOJIH;

— pa3nauyaTh NONEPEUHbIE U MPOIOJIbHBIE BOJIHBI;

— TNPUBOAUTH OOOCHOBAaHUS TOTO, YTO 3BYK SIBIISIETCA
MPOJOJIbHOM BOJIHOM;

— BBIJBUTaTh TUIOTE3bl: OTHOCUTEIBHO 3aBUCHUMOCTHU
BBICOTHI TOHA OT YaCTOTHI, & TPOMKOCTH — OT aMIUIUTY/bI
KoJe0aHUN MCTOYHMKA 3BYKA; O 3aBUCUMOCTH CKOpPOCTHU
3BYKa OT CBOWCTB CPEJIbl U OT €€ TEMIIEPaTyphl;

— MPUMEHSATH 3HaAHUS K PELICHUIO 33/1a4;
— TPOBOJUTH  DKCIEPHUMEHTAIbHOE
3aBUCHUMOCTM  Ilepuoja  KoJjeOaHui
MasgTHHKA OT m U k;

— HU3MEPATH )KECTKOCTh IIPYKUHBI;

UCCIIEJOBAHNE
MIPYXUHHOTO

I'm - 20 xI'u. VYnasTpasByk wu — IMPOBOIUTH HCCICAOBAHHUS 3aBUCUMOCTU IIEpUOJa
nH(ppa3ByK. DXO0J0KaIus. (4acToThl) KOJIEOaHUM MasTHUKA OT JUIMHBI €r0 HUTH;
3aBUCUMOCTb  BBICOTBI 3ByKa OT — TIPE/ICTABIATH PE3yJIbTaThl U3MEPEHUN M BBIUMCIICHUI
4acTOThl, @ TPOMKOCTH 3ByKa — OT B BUJIE TaONMII;
aAMIUIATY 1B KOJIe0aHMA " — paboTaTh B IpyIIIIE;
HEKOTOPBIX Jpyrux npuuuH. TemOp — CJymiaTh OTYET O pe3yJibTaTaxX BBINOJHEHUS 3aJaHUs-
3ByKa. Hanuune Cpelibl — npoekra «OmnpeneneHne KayeCTBEHHOM 3aBUCUMOCTHU
Heo0X0AuMoe ycI0BUE nepuoja KoJeOaHWH MaTeMaTHYecKOro MasiTHUKa OT
pacnpocTpaHeHusi 3Byka. CKoOpoCTb YCKOpPEHUs1 CBOOOTHOTO MaJCHUS;
3ByKa B DPa3IMYHBIX  Cpejax. — CIymaTh JOKIan «YIbTpa3ByK W HWHQPa3ByK B
Otpaxenue 3Byka. OX0. 3BYKOBOM MpUPOJIE, TEXHUKE M MEIUIIMHE», 3aJlaBaTh BOIPOCH U
pe30HaHC. MPUHUMATh Y4acTUE B OOCYKJICHUN TEMBI
OnekTpoMarHuTH | ICTOYHMKKH ~ MarHuTHOro  mons. | 25/16 /1 2/2 — Jlenats BBIBOJBI O 3aMKHYTOCTH MAarHUTHBIX JIMHUW U
o€ 1oJie l'urore3a Awmmepa. [I'paduueckoe 00 ocnabneHuu MOl C yJaJieHHeM OT TPOBOIHUKOB C
n300paX€HUe MArHUTHOTO  TIOJIA. TOKOM;
Jlunun HEOJIHOPOIHOTO U — HaOMI0aTh W OIMHUCHIBATH OTBITHI, MOJITBEPKAAIOIIIE
OJIHOPOJIHOTO ~ MAarHUTHOTO  MOJIS. MOSIBJIEHHE DJIEKTPUYECKOr0 TMOJs TP HU3MEHEHUHU
CBs13b HaIpaBJICHUS JTMHUT MarHUTHOTO TIOJISI, ¥ JIENIaTh BHIBOJIBI,
MarHuTHOTO HoJIsA TOKa C — Ha0MI0/1aTh: B3aUMO/JICHCTBUE aTIOMUHHUEBBIX KOJIEI C
HaIpaBJICHUEM TOKa B IPOBOJHUKE. MarHuTOM,  SIBJCHHE  CAaMOMHAYKIIMM;  ONBIT IO
[IpaBuno  OypaBumka. IlpaBuio U3IYYEHUI0O ¥ TPHEMY OJIEKTPOMAarHUTHBIX  BOJIH;
MpaBOMl  pPyKH JJISI  COJICHOMJA. CBOOOIHBIE AJIEKTPOMArHUTHBIE KoJIeOaHus B
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JlelicTBue MAarHUTHOTO TOJsI  HA
MPOBOJHUK C TOKOM M  Ha
JBIKYILYIOCS 3apsKECHHYIO YACTHILY.
IIpaBuno neBoit pyku. Hugyknus
MAarHUTHOTO ToJisl. Molylib BEKTOpa

MarHuTHOM  MHAyKUuW.  JIluHum
MarHUTHON MHJYKIMH. 3aBUCUMOCTb
MAarHUTHOTO IIOTOKA,
IIPOHU3BIBAIOILETO moumanb

KOHTYpa, OT IUIOLIAAU KOHTYpa,
OPHMEHTALMM IIJIOCKOCTH KOHTYpaA IO
OTHOILIEHUIO K JIMHUSM MAarHUTHOU
MHIYKIMA M OT MOJYyJsd BEKTOpa
MarHUTHOM WMHAYKIMM MarHUTHOIO
nosst. Omneitel @apazest. [lpuunna

BO3HUKHOBCHU S HHIAYKIIMOHHOTO
TOKA. Onpenenenue SIBJICHUS
3NEKTPOMArHUTHOMN WHAYKIWH.

TexHuueckoe NpUMEHEHUE SIBJICHUS.
Bo3HukHOBEHHE MHAYKIIMOHHOTO
TOKa B QJIIOMHUHHMEBOM KOJIbIE MpPH
U3MEHEHUH MPOXOJSIIEro CKBO3b
KOJIBIIO MarHuTHOTO MOTOKA.
Omnpenenenune HaIpaBJICHUS
MHIYKOUOHHOTO  TOKa. IIpaBuio
Jlenna. SIBieHMs CaMOMHAYKIIMH.
WHAyKTUBHOCTB. OHeprus
MarHUTHOTO HoJIsA TOKa.
IlepeMeHHBIN DJIEKTPUYECKUNA TOK.
DNEeKTPOMEXaHNUYECKU I

WHIYKIMOHHBIM  reHepatop  (Kak
npumep — rujaporeseparop). [lorepu
sHeprun B JIOII,  cmocoOsl
yMeHbIlIeHHs noTepb. Hasznauenwue,
YCTPOMCTBO M MPUHUMII JCUCTBUS
TpaHchopMaTopa, €ro NpHMEHEHHE

K0JIeOAaTETbHOM KOHTYpPE; Pa3jloKeHHe Oeloro cBera B
CHEKTp IpHU €ro MpPOXOXKIACHUU CKBO3b IpU3MY U
nojlydeHue  0enoro CB€Ta  IyTeM  CIIOKEHUs
CHEKTPaJIbHBIX LIBETOB C IOMOIIBIO JIMH3BI; CIUIOIIHOW U
JIMHEWYaThIe CIIEKTPBI UCITYCKAHNUS;

— (QopMynmupoBaTh TPaBWJIO TPABOH pPYKH JUIs
COJICHOM/1a, IpaBUIIO OypaBuMKa, paBuiio JIeHna;

— OIpPENENATh HANPABICHUE DJIEKTPUYECKOIO TOKa B
IIPOBOJIHUKAX W HAINPABJICHUE JIMHUN MarHUTHOIO IIOJIS;
HaIlpaBJICHUE CHWJIbl, JCHCTBYIOIICH Ha DIIEKTPUYECKUHI
3aps, ABMKYLIUICS B MarHUTHOM IIOJIE, 3HAK 3apsjaa U
HaIlpaBJICHUE JBUKEHUS YaCTHUIbI;

— 3aIMChIBaTh (POPMYIly B3aUMOCBSI3M MOJYJS BEKTOpa
MarHUTHOM HMHAYKIIMM MarHUTHOIO MOJSA € MOJYJIEM
cwibl F, pelcTByroled Ha NPOBOAHMK JIUHOM /,
PACIIOJIOKEHHBIN NEPIEHIUKYISIPHO JIUHUSAM MarHUTHOU
VHJYKIUHU, U CUJIOW TOKa / B IIPOBOTHUKE;

— OIIMCBHIBaTh 3aBHCHUMOCTh MAarHUTHOTO IIOTOKAa OT
WHJIYKOUX  MarHATHOTO  MOJs,  IPOHU3BIBAIOIIETO
IJIOIIAb KOHTYPA, U OT €r0 OPUEHTALUU 110 OTHOIIECHUIO
K JIMHWSAM MarHUTHOM WHAYKLIHH; pa3jIiMuds MEXAY
BUXPEBBIM  JJIEKTPUYECKUM M JJIEKTPOCTATHYECKUM
MIOJISIMU;

— TMPUMEHATh MpaBwiIo OypaBuMKa, MPaBUIO JIEBOU
pyku; mnpaBuio JleHna W IpaBUIIO NPABOM PYKH JUIS
OIIPEIECTICHUS HAIIPaBJICHUS HHIYKIIMOHHOTO TOKA;

— paccka3biBaTh 00 YCTPOMCTBE M MPUHIIUIE JACUCTBUSA
reHeparopa IIEpEMEHHOTO  TOKAa; O  Ha3HA4YCHUHU,
YCTpOICTBE M MpHHLMIIE ACHCTBUS TpaHCPopMmaTopa U
€ro NPUMEHEHUW; O [PUHIOUIAX pPAIUOCBA3U U
TEJICBUJICHNUS,

—  HasplBaTh  crIOcOObl ~ yYMEHBLIEHUS  IOTEpPb
AJIEKTPO’HEPTMM TpU  Ieperade ee Ha Oojbline
pacCTOsIHUSA, Pa3IuYHbIC JUANa30Hbl JIEKTPOMArHUTHBIX
BOJIH, YCJIOBUSI 00pa30BaHUs CIUIOIIHBIX U JIMHEMUYATBIX
CIEKTPOB UCITYCKaHUS,
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Ipu  1epefade  AIIEKTPOIHEPTHUH.
DNeKTpOMarHuTHOE ToJie, €ro
HCTOYHHUK. Paznuune MEXIy
BUXPEBBIM AIIEKTPUYECKUM u
AJIEKTPOCTATUYECKUM MOJISIMHU.
DNEeKTpOMarHuTHbIE BOJIHBI:
CKOPOCTb, IONEpPEYHOCTh, JJIMHA
BOJIHBI, TPUYMHA BO3HUKHOBEHUS
BosH. llomyuenune u perucrpanus

ANEKTPOMArHUTHBIX BOJIH.
BricokoyacToTHBIE

AJNIEKTPOMAarHUTHBIE KOJIeOaHUsT U
BOJIHBI — HEOOXOJUMBIE CpEeJICTBA

ISl OCYIIECTBJICHHUS PAIUOCBS3H.
KonebaTenbHblil KOHTYp, NOJIy4€HUE

AJIEKTPOMAarHUTHBIX KoJIeOaHuH.
@®opmyina Tomcona. biok-cxema
NepeIaloLIero u IIPUEMHOTO
YCTPOMCTB  JUISl  OCYILLECTBJICHUS
PaguoCBs3H. AMIIUTYAHAS
MOAYJALMA U JIETEKTUPOBAHUE
BBICOKOYACTOTHBIX KoJIeOaHUH.

Wntepdepentmst u  audpakmus
cBeta. CBeT Kak YacTHBIM ciy4ail
AJIEKTPOMAarHUTHBIX BOJIH. J[Mana3oH
BUJIUMOTO M3JIy4€HUs Ha IIKaje
AIIEKTPOMArHUTHBIX BOJIH. YacTHIlbI
AJIEKTPOMArHUTHOTO  W3JIy4EHUS —
(hOTOHBI (KBaHTHI). SBrenune
mucnepcun.  Paznokenune  Genoro
ceera B crektp. [lomydenue OGenoro
cBeTa yTeM CIIOXKEHUS
CIEKTpaJbHBIX LBETOB. l[[Bera Teul.
Ha3nauenue u YCTPOWCTBO
crekTporpaja M CIEKTPOCKOIIA.
Tumsr ONTHYECKHUX CIIEKTPOB.

— OOBICHITE H3JTYYCHHEC U MOTJIONICHUE CBECTA aTOMaMU
U TPOUCXOKICHUC JIMHEHYATBIX CIICKTPOB Ha OCHOBC
nocrynatos bopa;

— TPOBOJUTH I/ICCJIG,ZIOBaTeJIBCKI/If/'I OKCIICPUMCHT 110
HU3YUCHUIO ABJICHHUA BJIGKTpOMaFHHTHOfI WHIAYKIHH,
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CromHoM 1 TMHeHYaTble CIEKTPHI,
ycioBuss uX nosydeHus. Cnextpsl
UCIYCKaHHUS M TOTJIOUICHUS. 3aKOH
Kupxroga. CrnexTpanbHbI aHaIH3.
ATOMBI — HMCTOYHUKH H3ITy4EHUS U
noryomeHust  ceera. OObsicHeHHE
M3JIy4eHHs W IIOTJIOLICHUS CBETa
aToMamMu u IIPOUCXOKACHUS
JIMHEWYAThIX CIIEKTPOB HAa OCHOBE
nocrynatos bopa.

Crtpoenue atoma
¥ aTOMHOTO s/1pa

CnoxHBIM cOCTaB pPagMOaKTHBHOTO
U3IY4YeHUus, o-, P- W Y-4aCTHIIBI.
Mopnens aroma TomcoHa. OmnbIThl
Pezeppopna mo paccesHuo  o-
YaCTHII. [Inmanerapnas  Mozenb
aroma. IlpeBpamenuss spep npu
pasvoaKTHBHOM pacnajne Ha
npumepe a-pacnazaa paaus.
O6o3HaueHue sAep XUMHUYECKUX
2JIeMeHTOB. MaccoBoe U 3aps0Boe

qucia. 3aKoH COXpaHEHUs
MaccoBOTO 4HCJIa U 3apsAfa Ipu
pPaarnOaKTUBHBIX MpeBpalICHUAX.

Hasnauenue, yCTpOlCTBO U IPUHIUIT
JneucTBus  cdyerdynka leiirepa w
Kamepbl Bunbscona. BriOuBanue o-
4aCTULAMU [IPOTOHOB U3 sJIep aTOMa

azora. HaOmronenune Qororpaduii
00pa3oBaBIINXCS B Kamepe
Bunncona TPEKOB YacTHII,

Y4acTBOBABILIHUX B SJIEPHON PEAKIIMH.
OTKkpbITHE M CBOMCTBAa HEWTpOHA.

IIpoTOHHO-HEUTPOHHAS MOJIeIb
sapa. dusnueckuit CMBICII
MacCoOBOIO UM 3aps0BOr0 YHUCEIN.
OcobeHHocTH SICPHBIX CHIL

20/11

1/1

3/3

— OmnuceiBaTh: ONBITE Pe3epdopna mo oOHapy)EHUIO
CJIIOKHOTO COCTaBa PAJMOAKTUBHOTO H3JIY4CHHS M 110
HCCIEOBAaHUIO C IIOMOIIBID PAcCesiHUS  O-YacCTHIL
CTPOEHHMSI aTOMA; IIPOLIECC JICIICHUS s/Ipa aTOMa ypaHa,

— OOBSCHATH CyTh 3aKOHOB COXpPAHEHHS MacCOBOTO
YHUCIIA U 3apsiaa IPU PaJHOAKTUBHBIX IIPEBPAILCHUSX;

— OOBACHATh (U3NYECKUN CMBICI TOHSATHI: SHEPIrus
CBs3M, JAe(eKT Mmacc, LEeNHas peakuus, KpUTHYECKas
Macca;

— IIPUMEHATH 3aKOHBI COXPAHEHMS MAacCOBOIO 4HCIIA U
3aps/ia [Ipy 3alUCH YPAaBHEHUH SIICPHBIX PEAKLIUN;

— Ha3bpIBaTh YCJIIOBUS MPOTEKAHMS YIPABISIEMOMN LIEITHOU
peakuuu, npeumymniectBa u Hegoctatku ADC mnepen
JOPYTMMU BUJAMU JIEKTPOCTAHLUMN, YCIOBUS IIPOTEKAHUS
TEPMOSIIEPHON PEAKLINH;

— Ha3bIBaTh (PU3MUECKHUE BEJIMYUHBI: TIOIJIOIICHHAs J103a
M3JIy4eHHs, KOX(PQUIMEHT KauyecTBa, HKBUBAJICHTHAS
71032, IEPUO/ TIOJIypacIaia;

— paccka3bplBaTh O HAa3HA4YECHUM SJCPHOIO peakropa Ha
MEJUICHHBIX HEHUTPOHAaX, €ro YCTPOWCTBE M IPHUHIUIE
JICVCTBUS,

— MPUBOJUTH IPUMEPHI TEPMOSTIEPHBIX PEAKIINIA;

— MPUMEHSATH 3HaHUS K PELICHUIO 33/1a4;

— U3MEpATh MOIIHOCTh JO3bl PaJUuallMOHHOTO (oHa
JO3UMETPOM;

— CpaBHUBAThH IOJYYEHHBIN pe3yiabTaT ¢ HauOOJbIINM
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N3otomsl. OHeprus CBS3H.
BHyTpeHHss1 SHEprusi aTOMHBIX SJ€Ep.
B3aumocBsi3p Macchl U 3HEPIHH.
Hedexr ™acc. Beimenenune wim
MOTJIOIIEHUE SHEPTUU B SAECPHBIX
peakuusax. [lenenue sxpa ypasa.
Beinenenne  sHeprum.  YcinoBus
IIPOTEKAHHUs YIIPABIIIEMOU LIETHOU
peakuuu.  Kpuruueckas  macca.
Ha3nauenue, ycTpoWCTBO, NMPUHIHUII
JEUCTBUS SIACPHOTO pEaKkTopa Ha
MEUICHHBIX HEUTpPOHAX.
[IpeoOpa3oBanue sHepruu sjuep B
AIIEKTPUYECKYIO SHEPTHIO.
IIpeumymectBa u Hegocratku ADC
nepen OPYTUMHU BUJAMU
ANEKTpOCTaHIMK.  buonormuyeckoe
nercreue paguanun. duznueckue
BEJIMYMHBI:  MOIJIOUICHHAs 1032
U3IIy4eHus, Kod(QPUITMEHT KauecTna,
SKBUBAJIEHTHas  Jo3a.  BiusHue
paZMOaKTUBHBIX  M3JIy4eHMH  Ha
YKUBBIEC OPraHU3MBI. Ilepuon
noJstypacnajaa paZOaKTUBHBIX
BELIECTB. 3aKOH pPaJUOAKTHUBHOIO
pacnaga. CrocoObl  3alUTBl  OT
paguanuu. YCIOBHsS IPOTEKaHUS M
IIPUMEPBI TEPMOSJIEPHBIX PEAKIIMM.
Wctounuku osHeprum ConHua u
3BE3.

AOMYCTUMBIM JIA YCJIOBCKA 3HAYCHUCM

— CTpOUTHh TpauUK 3aBUCUMOCTH MOIIHOCTU J103bI
U3JTy4eHHs IPOIYKTOB pacnaja pajoHa OT BPEMEHH;

— OUEeHMBaTh MO TpaduKy NepHOJ MoJypacnana
IPOJIYKTOB paciaja pajoHa;

— TPEJCTaBIATh PE3YIbTAaThl N3MEPEHUH B BHJIE TaOUII;
— paboTaTh B IpyIIIIE;

— cnymars jokman  «HerartmBHoe — Bo3nelicTBue
paguanu Ha KUBBIC OpPraHHU3MbI U CII0COOBI 3allUuThI OT
HEe»

Crpoenuu u
ABOJTFOTIHSI
Bcenennoit

Cocras ConHE4YHOW  CHUCTEMBI:
CouHile, BOCEMBb OOJIBIINX IIJIAHET
(mectp W3 KOTOPBIX  UMEIOT
CIyTHUKHU), TATh TUTAHET-KapJIUKOB,
acTepOUIbl, KOMETBhI, METCOPHBIC
tena. ®dopmupoBanne CosiHEUHON

5/5

0/0

0/0

— Hab6nronate cnaiinel unm  gororpadumu  HeOECHBIX
00BEKTOB;

— Ha3bIBaTh IPyNIbl 00BEKTOB, BXOAANMX B COTHEUHYIO
CHCTeMY; MPUYMHBI 00pa3zoBanus nsTeH Ha CoHIe;

— TMpPUBOJUTH TNPHMEPhl HM3MEHCHUs BHUAA 3BE3IHOTO
Heba B TEUCHHE CYTOK;
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CUCTEMBI. 3eMJIsl U IUIAHETHl 3€MHOM
rpynmnbl. OOLITHOCTh XapaKTEPUCTHK
IJIaHeT 3eMHOW rpymnnsl. [lmaHersi-
ruraitel. CHIyTHHKM W KOJIbLIA
IJIAaHET-TUTaHTOB.  Manble  Tena
ConHEYHOM CHCTEMBI: acTEpPOUIbI,

KOMETHI, METEOpPHBIE Tena.
OOpa3zoBaHHe  XBOCTOB  KOMET.
Panuant. Mereoput. bonua. Connie
U 3Be3bl:  cloucTas  (30HHAA)
CTPYKTYpa, MarHuTHOE noJe.

Hctounuk sneprun CoJiHIA U 3BE3]1
—  TemIo,  BBIACNAEMOE  IIpH
MPOTEKaHUU B 1794 Hezpax
TepMOSACPHBIX peaknmil. Craguu
somonuu  ConHua.  [Namaktuku.
Meraranaktuka. Tpu BO3MOXKHBIE
MO e HECTallMOHAPHOU
Bcenennoii, npemioxennsie A. A.
@puamMaHOM.  ODKCHEPUMEHTAIbHOE
MTOJITBEPIKICHUE Xabo6nom
pacmupenusi  Bcenennoil.  3akoH
Xab0ma.

— CpaBHUBATh IUJTAHETHl 3E€MHOM TIpYNIbl, IJIAHETHI-
TUTaHTHI;

— aHanM3upoBaTh (GoTorpaduu WM CHAiIBl TUTAHET,
doTorpaduu corHEeUHOH KOPOHBI U 00pa30BaHMI B HEM;
— omwuckBath Qortorpaduu Manbix Ten CollHEYHOU
CUCTEMBI; TPU MOJEIN HecTauuoHapHoOW BcenenHou,
npeioxkenusie puamMaHom;

— O0OBACHATH (PU3NYECKHE MPOLECCH], TPOUCXOSIIINE B
Heapax ConHua W 3Be3l; B 4YEM  IPOSIBIISETCA
HECTAIMOHAPHOCTh BceneHnoi;

— 3aIMCHIBATh 3aKOH Xa00:a;

— JIEMOHCTPHUpOBAaTh IMpE3EHTAallMM, Y4acTBOBATh B
00CYXJIEeHUH TTPE3CHTAIUH

Hrorosoe
IMOBTOPEHHE

3/1

1/0

0/0

UTOI'O

102/68

5/4
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Y4eOHO-MeTOAMYECKOE H MATEPUAIbHO-TEXHUYECKOe
o0ecrneyeHne 00pa3oBaTeJLHOIO Mpoiecca

Jljis XapaKTepUCTUKU KOJMYECTBEHHBIX MOKa3aTeNIel NCIOJIb3YIOTCS CIeAYIOUINE CUMBOIMYECKHE
0003HaueHUS:
J1 — meMOHCTpaIMOHHBIN FK3EMIUISIP (HE MEHee | AK3eMIuIsIpa Ha Ki1acc);
K — nonHbIi KOMIUIEKT (Ha KaXJA0ro y4eHHKa Kjacca);
I1 — xommexkT HeoOXxoAUMBIH B Tpymmax (1 sx3eMIuIsip Ha 5 — 6 4eIoBeK);
@ — KOMIUIEKT JUIsl PpOHTANIbHOM paboThl (HE MeHee YeM | AK3eMIUIsAp Ha 2-X YUEHUKOB)

Ne HaumeHoBaHue 00LEKTOB U CpeacTe MaTepuajabHO- KoaunyecTBeHHBIH HpuMeanue

TeXHUYeCKOro odecneyeHust NoKAa3aTeJb
BUBJIMOTEYHBIN ®OHJI (KHUT'OITEYATHAS ITPOJYKIIHS)
1 YueOHUKH
®usuka. 7 ki.: yaeonuk / A.B. [leppimkun. — M.: K
Hpoda, 2014.
®usuka. 8 i1.: yaueonuk / A.B. [lepbimkun. — M.: K
Hpoda, 2014.
3'yrauk. — M.: [Ipocda, 2014 K
2 IHocoOust I yyammxcs
®dusmka. 7 kmacc: pabodas Terpaas K ydeOHuky A.B. |
[lepbimkuna / T.A. Xannanoa, H.K. Xannanos. — M.:
Hpoda, 2017
®dusnka. 8 kmacc: pabodas Terpaas K ydeOHuky A.B. |
[Teperimkuna / T.A. Xannanosa. — M.: Jlpoda, 2015
®dwusmka. 9 kimacc: paboyvas TeTpaapr K yueOHuKy A.B. i
[lepoimkuna, E.M. I'yrhuk / E.M. I'yrauk. — M.
Hpoda, 2015
Coopnuk 3amau o ¢usuke. 7 — 9 Kimaccel; mocooue st o

ydqamuxcs obmieoOpaszoBar. yupexaenuin /  B.U.
Jlykammk, E.B, UBanoBa. — M.: [Ipocsemenune, 2011.
COopnuk 3a1a4 1o ¢usnke: 7 — 9 Knaccwl: K yaeOHMKaM i
A.B. Ileppiiknna u np. «dusuka. 7 kiace», «Pusuka. 8
kiacey, «dusnka. 9 kinacey / A.B. Ilepoimkun; Cocr.
H.B. ®unonosuu. — M.: MI3gatenbcTBO «DK3aMEH»,
2011.

®usnka. COOpHHMK BOMPOCOB M 3amad. /7 KiI. @ yueO. i
nocobue / A.E. Mapon, E.A. Mapon, C.B. [lo3ofickuii. —
M.: Ipoda, 2015.

®usuka. COOpHUK BOIIPOCOB U 33/1a4. 8 KII. : yueO. i
nocobue / A.E. Mapon, E.A. Mapon, C.B. Ilo3olickuii. —
M.: Ipoda, 2015.

®dusuka. COOpHUK BOMIPOCOB U 33/1a4. 9 KII. : yueO. i
nocobue / A.E. Mapon, E.A. Mapon, C.B. I1o3olickuii. —
M.: Ipoda, 2014.

®dusnka. 7 KI. : TeTpaab Ijs 1abopaTOpHBIX paboT K i
yueOHuKky A.B. Ileppiukuna / H.B. ®unonosuy, A.I'.
Bockansin. — M.: [Ipoda, 2017.

®dusmka. 8 KI. : TeTpaab Iy 1abopaTOpHBIX paboT K i
yueOHuKky A.B. Ileppiukuna / H.B. ®unonosuy, A.I'.
Bockansin. — M.: [Ipoda, 2016.

®dwusmka. 9 K. : TeTpaab s 1abopaTOpHBIX paboT K i
yueOHuky A.B. Ileppiikuna, E.M. I'yrauk / H.B.
®unonoBuy, A.I'. Bockansia. — M.: [Ipoda, 2017.
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MeToauuecKue mocoous

®uszuka. 7 — 9 knaccel : paboyasi nmporpamma K JIMHUU
YMK A.B. Ileppiukuna, E.M. D'yrHuk : yudeGHO-
Meroauueckoe mnocodbue / H.B. ®dunonosmu, E.M.
I'yrauk. — M.: llpoda, 2017.

dusuka. 7 1. Meromuueckoe mnocoome / H.B.
®unonoBud. — M.: [Ipoda, 2015

dusuka. 8 1. Meromuueckoe mnocoome / H.B.
®unonoBuu. — M.: llpoda, 2015

IlocoOusi 1isi IPOBEPKH NPAKTHYECKNX VMEHHUI 1
HAaBbIKOB

KonTtponbHbIe 1 caMOCTOSITENBHBIE PA0OTHI IO (PU3UKE. 7
kiacc: kK yueOnuky A.B. [leprimknna «®usnka. 7 Kiacc»
/ O.W. I'pomuieBa. — M.: U3narenscTBO «OK3amen», 2016.

KonTtponbHbIe 1 caMOCTOSTENBHBIE PAOOTHI IO PU3KKE. §
kiacc: kK yueoHuky A.B. [leprimknna «®usnka. 8 kimacc»
®OI'OC (k HoBOMY yueOHuky) / O.W. I'pomuena. — M.:
HsparenncrBo «9K3aMmeny, 2017.

KonTtponbHbIe 1 caMOCTOSITENBHBIE PA0OTHI IO (PU3UKE. 9
kiacc: Kk yueouuky A.B. [lepsimkuna, E.M. I'yrHuK
«Dusuka. 9 kmacey OI'OC (x HOBomy yueOHuUKy) / O.U.
I'pomiieBa. — M.: U3parensctBo «OK3ameny, 2017.

Tectsl o pusuke. 7 knacc: Kk yaeOHuky A.B.
[Teprrmkuna «®dusuka. 7 knace» GI'OC (k HOBOMY
yueOHuKy) / A.B. Ueborapesa. — M.: U3narenscTBo
«Ox3amen», 2017.

Tectsl o pusuke. § knacc: k yaeOHuky A.B.
[lepoimkuna «®usnka. 8 ki1.» / A.B. UeboTtapesa. — M.:
UsnatenncrBo «IOK3aMmeny, 2014.

Tectel o pusuke. 9 knacc: k yaueOHuky A.B.
[lepbimkuna, E.M. I'ytHuk «®usuka. 9 ki.» OI'OC (k
HOBOMY yueOHUKY) / A.B. UeboTtapeBa. — M.:
UsnarenscrBo «9K3aMmeny, 2017.

duszuka. Utorosas arrecranusa. TUNIOBEIE TECTOBLIE
3amanus. 7 kinace / O.U. I'pomuieBa. — M.: M3parenbcTBo
«OK3amMen», 2014.

duszuka. Utorosas arrecranusa. TUNIOBEIE TECTOBLIE
3amanus. 8 kiace / O.U. I'pomuieBa. — M.: M3parenbcTBo
«OK3amMen», 2014.

dusuka. Utorosas arrecranusa. TUNOBEIE TECTOBLIE
3amanus. 9 kiace / O.U. I'pomuieBa. — M.: M3parenbcTBo
«OK3amMen», 2014.

®usuka: lnarnoctuueckue paboTsl kK yueOHUKy A.B.
[lepobimkuna «®Pu3nka. 7 kjaacey» : yueOHoe nocodue /
B.B. [llaxmaTosa, O.P. llledep. — M.: [Ipoda, 2017.

®usuka: lnarnoctuueckue padboTsl kK yueOHUKy A.B.
[lepobimkuna «®u3nka. 8 kaacey» : yueOHoe nocodue /
B.B. [llaxmaTosa, O.P. llledep. — M.: [Ipoda, 2017.

®dusuka: [Inarnoctuueckue padoTsl K yaeOHUKy A.B.
[Ieppiukuna ,E.M. I'yrHuk «®Pu3uka. 9 kimacey :
yaebnoe nocoodue / B.B. [llaxmarosa, O.P. [lledep. — M.:
Hpoda, 2017.

Harasausle mocoous

Tlnakatel
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SHCKTpOHHBIC JACMOHCTpPAlMOHHBIC Ta6J'II/IHI)I

OHIMKJIONEINHN U CIIPABOYHUKH

WnmroctpupoBannbiil Atiiac no ¢usuke: 10 kinace / B.A.
KacpsHOB. — M..: I3gaTenbcTBO «OK3aMEH)»

WnmroctpupoBannbiil Atiiac no ¢usuke: 11 kiace / B.A.
Kacesaa0B. — M.: U3narenbcTBO «DK3aMEH)

Ouuuknonenus st geredl. Tom 16. @usuxa. Yacts 1.
buorpadus ¢usuku. IlyremecrBue BriyOb MaTepHH.
Mexannueckass kaptTuHa mupa / Pen. xomnmerus: M.
AxcenoBa, B. Bonogun, A. OmoBu4 u ap. — M.: Apanta
+

D= I = e | )

Ounnukioneausa misa gerei. Tom 16. @ms3uka. Yacts 2.
DONEeKTpUYECTBO W MAarHeTu3M. TepMOJWHAMHKA |
KBaHTOBas MexaHuka. Du3mka sjipa W SJIEMEHTAPHBIX
yactull / Pen. xonnerus: M. AxcenoBa, B. Bomoaun, A.
OMoBuY U 1p. — M.: ABanTa +

Kparkuil cnpaBOYHMK [ HHXKEHEPOB U CTYJIEHTOB:
Bricimas ~ maremartuka.  ®usuka.  Teopernueckas
Mexanuka. ComporuBienue wmatepuaigoB /AL
[Tonanun, B.JI. Ilonsuun, B.A. Ilonos, b.B. Ilyrartun,
B.M. Cadpaii, A.Wl. Yepnoynan — M.: MexaynapoaHas
nporpaMmma oopa3oBaHus

TEXHUYECKHUE CPEJACTBA OBYUYEHUSA

Knaccrast nocka

MynbTUME IMITHBIN TPOEKTOP

Komnbrorep

DKCIO3UIMOHHBIN dKpaH

Hoytb6yk

== =M=~

IKPAHHO-3BYKOBBIE I1IOCOBUS

8 | MutepaxtusHOE yuebHoe mocobue. Harmsmas (Gusnka.

Ju|

OBOPYJIOBAHUE U ITPUBOPHI

JdeMoHCTPanMOHHOE 000PY/I0BaHUE

Becsl 2eKTpoHHBIE

MeTpoHOM, CEeKyHIOMED, YaChl IECOYHBIE

JlemoHcTpalMoHHbIH Habop «MexaHuka»

I'MA 1o ¢uzuke (komruiekTsl Nel, 4, 8)

[Tpubop [u1st U3y4eHHsl 3aKOHA COXPAaHEHUS] UMITYJIbCca

Ctpobockomn

KomruiexT Temexex JICTKOIIOABM>XKHBIX

Hacoc Bo3aymisbli pyqyHOi

[Tpubop it U3yueHnss MEXaHUYECKOTO yAapa U 3aKOHOB
Hrrotona

JlnHaMOMETpBI IEMOHCTPAMOHHBIE

[Tpubop mist nemoHcTpanuu aehopmaru

Poruar-nuHerika 1eMOHCTPAIMOHHBIN

Tpy6xa HproTona

Kamepron

MaHOMETp METAIIMYECKUH U KUKOCTHBII

[Tpubop 1st AeMOHCTpaIy JaBICHUS KUIAKOCTH

Ha6op apeomeTpos

Mogenu cooOmarmmuxcsi COCy1I0B

bapomerp-anepony

[Tpubop «lap ITackamnsi»

IIpecc ruppaBnnyeckuil

MHEEEEEEEEEEE A==
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[Tpubop «Benepko Apxumesnar»

[Tpubop «lap ¢ koabLIOM»

JlemoHcTpaMoHHbIH Habop «MoJiekynsipHas pu3uka u
TEIJIOBBIE SIBJICHUS

Mogenbs OpOyHOBCKOTO ABMKEHUS

[TpuGop 11s1 TeMOHCTpaAIK TEIJIONPOBOIHOCTH TeJl

[lap cBUHIIOBBIN

Pazpes nunuHapa mapoBoit MammHbI

CriupToBKH

JleMoHCTpalMoHHbIH Hab0p «DIEKTPHUUECTBO 1»

KomrmuiekT st ieMOHCTpanyy CBOMCTB
AJIEKTPOMAarHUTHBIX BOJIH

HcTOoYHMK MOCTOSIHHOTO U IMEPEMECHHOT'O TOKA

JIeMOHCTpalMOHHbBIE aMIIEPMETP, BOJBTMETP, BATTMETP

['enepaTop HU3KOM YAaCTOTHI

Marmuna snexrTpodopHas

CynTaHbl AIEKTPUIECKUE CTEKIISTHHBIE U Y00HUTOBEIE
MAJIOYKH

Moienb 3IEeKTPUIECKOr0 3BOHKA

JlemoHcTpalMoHHbINH Habop «'eomeTpuyecKkast ONTUKA»

CrniekTpockon JadopaTopHbIi

JlabopaTopHble KOMILIEKTbI

=332 =2Al H=EE mEEEEE BEREEEEE =R

10 | Mexanuka
Mexanuka. [IpocTeie MEXaHU3MBI
I'mppocratuka. [InaBanue ten
MouiekynspHas ¢pu3MKa U TEPMOJIMHAMUKA
DneKTpogHAMHUKA
OnTuka
Iudpossie sabopaTropuu
11 | Apxumen 4.0 Jil|
ProLog il
JlabopaTopHoe 00opy10oBaHue
12 HazBanue paboTsr Ob6opynoBanue KomnuectBennnii | I[lpumedanue
MI0Ka3aTesb
7 gjace
Omnpenenenre HeHsbl N3mepuTenbHblii DTUIUHID o
nenenus uamepurensHoro | Crakad ¢ BOJAOU o
npudopa Konb6a IT
I1y3bIpex I1
N3mepenne pazmepos Jluneitika K
MaJIbIX TN JHpo6b (ropox, MIeHo) K
Uronka K
N3mepenne mMaccel Tena Becsl ¢ pazHoBecamu o
Ha PBIYAXKHBIX BECAX. Tena pa3Hoil MacChl D
N3mepenue o0bema tena. | M3mepurenbHbI HWIHHID o
Hutka o
Tena HenpaBUIbHON (POPMBI K
HeOOoJIpII0oro 00beMa
Omnpenenenue mwiotHoctu | Beckbl ¢ pazHoBecamu O
BEIIECTBA TBEPAOro Tena. | MI3MepuTenbHbIN UAIUHIP o
TBepnoe Temno o
I'panyupoBanue JAnHamMoMeTp ¢ 3aKpBITOMN o
IIPY’KHAHBI U U3MEPEHHE HIKAJION
CUJI JUHAMOMETPOM Habop rpy3os o
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BrIsicHeHHE 3aBUCHMOCTH
CHUJIbI TPEHUS CKOJIbKEHUS
OT IUIOIIAgHN
COITPUKACAIOIINXCS TE U
NPYKUMAIOIIEH CUJIBI

Junamomerp

Ha6op rpyzoB
JlepeBsiHHBIN OpyCOK
JIBe uIMHIpUYECKHe
Najg0yKy (KapaHJaIin)

~ e e B

Omnpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOIIEN HA
MOTPYKEHHOE B KHUJKOCTh
TEJIO.

Junamomerp

TatuB ¢ MmydTOi U JanKou
Tena pa3znoro o0nema
Crakan

BersicHenue ycnoui
IJIaBaHus Tea B

Becs1 ¢ pazHoBecamu
N3MeputenbHbIi TUIUHID

KHUJIKOCTH. [Tpob6upka-nomiaBok ¢
poOKoit
Cyxoi1l necok
BersicHenue ycnoBus Poryar
paBHOBECHS pblyara. TaTtuB ¢ Mmy¢TOI U TanKou
Ha6op rpy3oB
JInnelika
Jlnunamomerp
Ompenenenue KIIJ npu HaxnonHas miockocTb
IIOJIbEME TeJIA 110 Junamomerp

HAKJIOHHOMU IJIOCKOCTH.

W3meputenbHas eHTa
bpycox
HTatuB ¢ MmydTOI U JanKou

8 kaacc
Omnpenenenue kosmuectsa | Kamopumerp
TEIJIOTHI ITPH N3MeputenbHbIi TUIUHID
CMEITUBAaHUN BOIbI TepmomeTtp

pa3HOU TeMIIepaTyphl.

CrakaH c ropsiueii Bogoi
CrakaH ¢ X0JIOAHOH BOIOH

Omnpenenenue yneabHOU
TEIUIOEMKOCTH TBEPJIOTO
Tena.

Merannuyeckoe Teno
Kamopumerp

CrakaH ¢ X0JIOAHOH BOIOH
Cocyn ¢ ropsiaeit Bos1oi
Tepmomerp

Becsl ¢ pazHoBecom

Omnpenenenue
OTHOCHUTEIBHOMN
BJIAKHOCTH BO3/1yXa.

['urpomerp nim TepMoMeTp
Kycouek Batbl

CrakaH ¢ BojioH
[Icuxpomerprueckas
Tabiuia

~oB BB oB0BLBOB0B00E (BB BBEBBREBEE BSB89 ©686F6

CO6opka 3meKTpudecKoit
LCIU 1 U3MEPCHUEC CHUJIbL
TOKa B €€ Pa3IMIHBIX
ydJacTKax.

WcTtounuk nuranus (4,5 B)
DneKkTpruyecKas JaMIoyka
Amniepmerp

Kitrou

CoeauHUTEIBHBIE TPOBOIA

N3mepenune HanpskeHUs
Ha Pa3JIMYHBIX y4acTKax
AIEKTPUYECKOM LIeTIH.

WcTtounuk nuranus (4,5 B)
DneKkTpuyecKas JaMIovyKa

BoabsT™eTp

Amniepmerp

Kitrou

CoeauHUTEIBHBIE TPOBOIA

N3mepenue cuibl Toka U
€ro peryjaupoBaHue

Ucrounuk nuranus (4,5 B)
Peocrar

S8 ©666088088005
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peocTaToM. Kirou
Amniepmerp
CoeauHUTEIBHBIE TPOBOIA
N3mepenue WcTtounuk nuranus (4,5 B)
COINPOTHUBIICHUSA Peocrar

IIPOBOJIHHUKA IIPU IIOMOIIN
amriepMerpa u
BOJIBTMETpA.

Kirou

Amniepmerp

BosabsT™eTp

Pesucrop
CoeauHUTEIBHBIE TPOBOIA

N3Mepenne MOITHOCTH U
paboTHI TOKA B
AIEKTPUYECKOM JIaMII€.

WcTtounuk nuranus (4,5 B)
Peocrar

Kirou

Amniepmerp

BoabsT™eTp
DneKkTpuyecKas JamIia
CoeaMHUTENBHBIE TPOBOIA

CO6opka 31eKTpoMarHuTa
M UCIIBITAHHUEC €TI0

Ucrounuk nuranwus (4,5 B)
Peocrar

JNEUCTBUS. Kitrou
CoeauHUTETBHBIE TPOBOIA
MarnuTHas cTpesika
JleTanu 3nekTpomMarHuTa
N3yuenune Mopeins 3neKTpoaBUraTelis
NEKTPUIECKOTO WcTtounuk nuranus (4,5 B)

ABUTATEIIA TIOCTOSIHHOTO
TOKa (Ha MOJICIIH ).

Peocrar
Koy
CoenuHuTenbHBIE IPOBOA

N3yuenue cBoNCTB
M300paXkeHus B JIMH3AX.

Colwuparoras 1uH3a
DneKkTpuyecKas JaMIovyKa
OkpaH

Jluneitika

WcTtounuk nuranus (4,5 B)
Kirou

CoenmHHUTETHHBIE TPOBOJIA

9 KJjacc

HccnenoBanme
PaBHOYCKOPEHHOTO
NBIDKEHUA 0€3 HadallbHOMN
CKOPOCTH

XKenob nabopaTopHslii
Mapux nuamerpom 1-2 cm
HunmuHap MeTamuim4ecKuil
Metponom

JlenTa n3mepurenpHas

N3mepenune yckopeHus
CBOOOJHOTO MaJCHHS.

Tatus ¢ MmydTOH U TanKou
[ITapuk Ha HUTH
N3meputenbHas eHTa
MetpoHoMm

Uccnenosanne
3aBUCUMOCTH nepnoz[a %1

TaTtuB ¢ MmydTO U TanKou
[ITapuk Ha HUTH

D= S C =SS IS B =S S S N LSS IC BC IS A LSS IS IS D=1 S JIC IS IS I S SIS IS IS IS S SIS IS B S SIS IS IS IEC IS IS

4aCTOTHI CBOOO/THBIX Metponom
KoJiIeOaHUW HUTSHOTO

MAasiITHUKA OT JUIUHBI €T0

HUTH.

N3yuenue sBneHus Muimuamnepmerp

3IEKTPOMAarHUTHOM
HHAYKIUU.

Karymika-moTtok
Maruut nyroo6pasHblit
Ucrounuk nuranwus (4,5 B)

SIS IS S
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Peocrar
Koy
CoenuHuTenbHBIE TIPOBOA

HaOmronenne CruiontHoro
)41 J'II/IHCI\/’IT-IaTBIX CHGKTpOB

I'eneparop «Crnextp»
CrniektpasibHble TPYOKH C

HXME 6 O

HCIyCKaHUS BOJIOPO/JIOM, KpPUIITOHOM,
HEOHOM
Hctounnk nuranus Ji|
CoeauHUTENBHBIE TPOBOA i
CrexnsHHAs TUIACTHHKA CO |
CKOIIIEHHBIMU T'PaHsIMU
Jlamna yi|
IIpusma i

Wzyuenue nenenus siapa | Pororpadus Tpekos K

aToMa ypaHa 1o 3apsSKEHHBIX YACTHI]

¢doTorpaduu TpeKoB.

N3yuenune TpekoB | DoTorpaduu TpeKoB K

3apsSOKEHHBIX YacTUIl IO |3apsSKEHHBIX YaCTHI]

roToBBIM (poTorpadusim.

N3mepenue Jloznmerp I1

€CTECTBEHHOI'O

paguarmoHHoro ¢oHa

JO3UMETPOM
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