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HHOACHUTEJIbHASA 3AIINCKA

du3nka Kak Hayka 0 Haubosee OOMMX 3aKOHAX MPHUPOJIBI, BBICTYMAsI B KAUECTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
HIkosnbHBI Kypc GU3MKM - CHCTEMOOOpa3ylooLIUil JUlsl €CTECTBEHHO-HAay4YHbIX Y4eOHBIX
IPEIMETOB, TOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHHe W aKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWN OmpenesieT XapakTep H pPa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMS KOCMOCa, IOJYyYeHHsS HOBBIX
MaTepHaJIOB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3uKu BHOCUT OCHOBHOM BKJIaJ B
(opMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GopMUpOBaHUE YMEHUIN
NPUMEHATHh HAYYHBIH METO/]I TIO3HAHUS ITPH BBITIOJHEHUN UMHU YI€OHBIX UCCIICIOBAHMM.

B ocHOBY Kypca Gu3uKu U YPOBHS CpEHEro oouero o0pa3oBaHus MOJIOKEH psi Ujiel,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Wnes nenoctHocTu. B coOTBETCTBUU € HEH KypC SIBJISETCS JIOTUYECKH 3aBEPILEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell MaTepHual Kypca (PU3UKU OObEAMHEH BOKPYT
¢usznueckux Tteopuil. Bexymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Wnes rymanuTapuszanuu. Peanuzanus e npeanosaaraeT uCrojab30BaHue T'yMaHUTapHOTO
noTeHIMana GU3NYECKOil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU TIpodIeMaMH.

Wnes npuxnagHoii HanpaBieHHocTH. Kypc ¢pu3uku npeamnonaaraeT 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX NTPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnes okonormszanuy peanusyercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJEp)KaHUs,
MOCBSIIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOIeM palliOHAIBLHOTO MPUPOAOINOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (HU3UKM Ha YpOBHE CPEIHEro o0Ilero odpa3zoBaHuUs
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O NPUPOJIE, TPaHUIAX NMPUMEHMMOCTH TEOpH, IJs ONHMCAaHUS €CTECTBEHHO-

HAyYHBIX SIBJICHUM U IPOLIECCOB).



CucreMHO-eSTeIbHOCTHBINA MOIX0 B Kypce (GU3HMKHU peaqn3yercss MpexIe BCEro 3a CUEeT
OpTraHU3aINH SKCIICPUMEHTAILHOMN IeATETHHOCTH 00YJarOIIHXCSI.

s 6a30BOro ypoBHS Kypca (PU3UKH - 3TO HUCIHOJIB30BaHUE CHCTEMBI (POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOpaTOPHBIX paboT, KOTOphIE B IIporpamme 1o (u3mnke
00BbeAMHEHBI B OOIIMI CHUCOK YYEHMUYECKHUX MPAKTUYECKUX padoT. BrineneHue B ykazaHHOM
nepeyHe J1adopaTopHBIX paboOT, MPOBOIUMBIX JIJIsi KOHTPOJIE M OIICHKH, OCYIICCTBIISCTCS
YY4aCTHHKaMH 00pa30BaTENbHOTO Tpoliecca HCXOJsS U3 OCOOCHHOCTEH IUIAHUPOBAaHHUS U
ocHameHus: kaOuHeta ¢usuku. I[Ipu >TOM obecrieunBaeTcsl OBJIAJICHUE OOYUYAIOUUMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIE W3MEpPEHHUs, HUCCIIEOBaHMs 3aBUCUMOCTEH (pu3mueckux
BEJIMYMH U TIOCTAHOBKY OTIBITOB TI0 TPOBEPKE MPEIOKCHHBIX THIIOTE3.

Pemenne pacdeTHBIX W Ka4eCTBCHHBIX 3a/Jad C 3aJaHHON (U3NYECKOW MOJEIBIO,
MO3BOJIAIOIIEE TPUMEHSATh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelna Kypca,
TaKk U HMHTETPUPYS 3HaHUA U3 pa3HbIX pa3aenoB. /s KauecTBEHHBIX 3a/lay MPHOPUTETOM
SBIISIIOTCS  3aJlaHUsl Ha OOBSCHEHWE TPOTCKaHWS (PHU3UYECKUX SBICHUA W TIPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC ~ COO k  MaTepuaIbHO-TEXHUYECKOMY

oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JTOJDKEH M3y4aThCs B YCIOBHAX INPEAMETHOrO KabwHeTa (pu3MKHM Win B
YCIIOBUSX MHTETPUPOBAHHOIO KaOMHETa MpEeIMETOB €CTeCTBEHHO-HAY4YHOTo IuKia. Hanmnuue B
KabuHeTe PU3MKU HEOOXOAMMOTO J1JAOOPaTOPHOT0 00OPYAOBAHUS JUIsl BHIIOJTHEHUS YKAa3aHHBIX B
nporpaMMe TI0 (M3MKE YUYCHWUYECKHMX MPAKTHYECKUX padoT ¥ JIEMOHCTPAIMOHHOTO
o0opynoBaHus 00s13aTeNbHO. JleMOHCTpalnoHHOE 000pyA0BaHNEe (POPMHUPYETCS B COOTBETCTBUU
C NMPHUHIUIIOM MUHMMAJIbHON JTOCTATOYHOCTH M OOECIeUYMBAeT MOCTAaHOBKY MEPEUYMCICHHBIX B
nporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTpalMi AJs MCCIEeOBaHUS M3Y4aeMbIX SIBICHUH U
NPOIECCOB, ASMIHUPUYECKUX M (PYHIaMEHTAJIHHBIX 3aKOHOB, MX TEXHHYECKHX MPUMEHEHHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHHYECKHUX MpPAaKTHUECKUX paboT dopmupyercs B BUIE
TEMAaTUYeCKHX KOMIUIEKTOB M 00ecHeuMBaeTcs B pacyeTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMH LEJISIMH H3Y4YeHUsI (PU3UKHU B 00I11eM 00pa30BaHUU SBISIFOTCS:

dopMupoBaHUE UHTEpECA U CTPEMIIEHUS! 00YUaIOMIMUXCS K HAYYHOMY M3YYEHUIO TIPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



PazButne nmpexnctaBieHMiI 0 < HaydyHOM ~ MeTOJE€ IO3HaHMA U (popMupoBaHHE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSIM;

@opMHUpPOBaHME HAYYHOTO MHMPOBO33PEHMSI KaK pe3ysbTaTa H3Y4YEHHMs] OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

®dopMupoBaHUEe YMEHUH OOBSCHATH SIBICHUS C UCIOJIb30BAHUMEM (PU3MUECKUX 3HAHUM U
HAy4YHBIX J10Ka3aTEJIbCTB;

@dopMupOBaHUE TMPENCTABICHUH O posd (U3MKK Ui Pa3BUTUS APYTHUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHre 3TuX Iened obecrneyuBaeTcsi peleHHEeM CIeIyIoIUX 33had B IpoLecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

[Tpuobperenne cucreMbl 3HaHWKA 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI acTPO(U3HKH;

®opMupoBaHUE YMEHUI MPUMEHITH TEOPETHUECKUE 3HAHUS ISl OOBSCHEHUST (PU3HMUECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS IPAKTUYECKUX PELICHUN B MOBCEIHEBHOM JKU3HH;

OcBoeHne cnoco0OB pelIeHns pa3IMyHbIX 3a7ay ¢ SBHO 3aJJaHHOM (hU3nyecKoil MOJeNblo,
3ajiay, MOAPa3yMEBAIOLINX CAMOCTOSTENIbHOE Cco3/laHKe (hrU3nYecKoi MOJIeNIN, COOTBETCTBYOLIEH
YCIIOBUSIM 3aJauu;

[lonnmanue QU3NYECKMX OCHOB M MPHUHLHUIIOB AEUCTBUSI TEXHUYECKUX YCTPOMCTB U
TE€XHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBnazieHHe METOAAMU CaMOCTOSTENIBHOTO IJIAHUPOBAHUS W TPOBENEHHS (PU3MUECKUX
HKCIIEPUMEHTOB, aHalu3a W UHTEepIpeTauud UH(GOpMallUU, OIpeNeIeHHs] J10CTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;

Cozpnanue yciaoBMi sl pa3BUTUS YMEHHMM IIPOEKTHO-MCCIEN0BATENbCKOW, TBOPUYECKOMN
JESATEIBHOCTH.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM ILIaHe.

O6miee uncIo 9acoB, pEKOMEHIOBAHHBIX /I u3yueHus ¢usuku - 136 gacos: B 10 kmacce -

68 dacoB (2 gaca B Hezeno), B 11 kimacce - 68 yacoB (2 yaca B HEJIENIO).

I. INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE

OcBoenne yweOHoro mpeaMera "®dusuka" Ha ypoBHE cpeaHEero oOIiero oodpa3zoBaHHUs
(0a30BBIi  ypOBEHb) JODKHO  O0OECHEeYUTh  JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,

MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.



JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS y4yeOHOro mpeamera "®duszmka" AOMKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHHX
yOeXIEeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM I[IEHHOCTAM DPOCCHHMCKOro  OOILIEeCTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3MLMM  OOydaroumlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHYECKHUX W JEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTh B HMHTEpEcax TIPakJaHCKOIo OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alty;

YMEHHE B3aUMOJECHCTBOBaTh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMHI U Ha3HAUCHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHUXKEHHSIM POCCUHUCKUX
y4eHBIX B 007acTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K pa3nuyHbiM cdepam mpodeccnoHalbHON AESITeTbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIaTh OCO3HAHHBIK BBHIOOP Oymaymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIOCOOHOCTh K O0pa3oBaHHMIO U caMOOOpa30BaHUIO B 00JacTH (DU3UKHU Ha
MPOTSIKEHUH BCEU JKU3HU,

6) PKOJIOTUYECKOTO BOCIIUTAHUS:



c(OPMUPOBAHHOCTh JKOJOTHYECKON KYyJIbTYpbl, OCO3HaHHE TIJI0OAJIILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIJAHUPOBAHUE U OCYILECTBICHUE JEHUCTBUM B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUS
1eJel yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

Pacmpenue omnbiTa  1€ATEIBHOCTH  SKOJOTMYECKOW HANpaBiICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pHU3uKe;

7) HEHHOCTU HAYYHOI'O IO3HAHUS:

cOPMUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HU3NUECKOI HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YYEHUS (HUBNKU
OCYILIECTBIISATh IPOEKTHYIO U HCCIIEN0BATENbCKYIO IEATENBHOCTh MHANBUIYAJIbHO U B rpymime/

B nporecce nocTrkeHus: TUYHOCTHBIX PE3yIbTATOB OCBOCHHS IPOrpaMMBbl IO (PU3UKE JIJIs
YPOBHS CpeHero oo1mero o0pa3zoBaHus y 00yJaroIMXCsl COBEPIICHCTBYETCS IMOIUOHAIbHBIN
HHTEJUICKT, NPeAnoJaraliuui c(popMupoOBaHHOCTD:

CaMOCO3HaHUSI, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHHUs, BKJIIOUAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTMKCHMIO L€ M YyCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUN OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHI.

MertanpeamMeTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl CpEAHEro 00IIero odpazoBaHuUs
JOJIKHBI OTPAXKATh:

OBJjaieHHe YHUBEPCAJIbHBIMY NMO3HABATEIbHBIMY /I€/iCTBUSIMH

1) 6a30oBbI€ JTIOTHYECKUE JCHCTBHUS:

CaMOCTOSITENIbHO (OpPMYJIUPOBATh U aAKTyaJIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEH AEITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTIOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

paspabatbiBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHallbHbBIX

U HeMaTepUaAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH TOCJIEICTBUN ACSITEITLHOCTH;

KOOPJIMHUPOBATh W BBHIMOJIHATH pPa0OTy B YCIOBUSAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

BIIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMH TOHSATHSMU W METoJaMHu (HU3MUECKON
HAYyKH;

BJIa/IETh HAaBBIKAMU Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM AeATeIbHOCTH B 00NacTu
(GU3HKH, CTIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSTEIIHHOMY TTOMCKY METOJIOB PEIICHHS 3a/1ad
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3JIMIHBIX METOJ/IOB TTO3HAHHSI,

BIIQJIETh BUJAMH JESATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIIPETAllUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CUTYyallUiX, B TOM YHUCIE MpU
CO3/IJaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJISATh TPUYMHHO-CJIICIICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 33Jady, BBIJIBHTaTh
TUIOTE3Y €€ pelIeHMs, HAaXOAUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJ]aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH TIOJTYYCHHBIC B X0OJI PEIICHUS 3a]]a9d PE3YJIbTaThl, KPUTHICCKH OICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (GOPMYTUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JAESTENbHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIECHUBAThH IIPUOOPETCHHBIHN OIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEHU, TIPeJIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a9H, TIONMYCKAIOIIHNE ATbTePHATHBHBIC PEIICHUS.

3) pabora ¢ uHbOpMaIuei:

BIIaJIETh HABBIKAMU TOJIy4YeHHs] MHpopManuu (U3NIeCcKOro CoJep>KaHus U3 UCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIHHO OCYIIECTBISTh TMOWCK, aHAIM3, CHUCTEeMATHU3AlHI0 U
WHTEPIPETANMIO HHPOPMAIIMH Pa3TUIHBIX BUOB U (DOPM MPEICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U

ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;



co37aBaTh TEKCThl (DU3WYECKOTO CONEpKaHUS B Pa3IUYHBIX (QopMarax ¢ Yy4eTOM
Ha3HaYeHWs WHGOpPMAMM © IEJCBOM AayAWTOPHH, BBIOUpAs ONTUMAIBHYIO  (OpMY
MIPE/ICTABJICHUS U BU3YAITU3ALIUH.

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM JIeCTBUSIMM:

1) obuienwue:

OCYIIECTBISTH OOIMICHUE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIHKTHL;

pa3BEpHYTO M JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHUS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CpE/ICTB.

2) cOBMECTHAsl €S TEIIbHOCTD:

MMOHUMATh Y UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHI C y4yeTOM OOIIMX HWHTEPECOB, U
BO3MOXKHOCTEH Ka)KJOr0 YjeHa KOJIJICKTHBA;

MPUHUMATh IIEJIM COBMECTHOM J€ATEIbHOCTH, OpPraHW30BBIBATH W KOOPIAMHUPOBATH
JNEUCTBUSI TIO €€ JIOCTHKEHHUIO: COCTABJISATH IUIAH JEHCTBUM, paclpenessTh pOJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHON paboThI;

OLICHUBATh KaueCTBO CBOETO BKJAJa M KaXKIOr0 yYacTHHKA KOMaHIbl B OOIIHMI pe3ynbTaT
10 pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIICHUBATh WJEH C TO3WIUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE IMIOBEJCHHWE B PA3jINYHbIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

1) camoopranuzanus:

CaMOCTOSITENTFHO OCYIIECTBIIATh TO3HABATENBHYIO NEATENBHOCTh B 00JacTH (UUKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIATh IUJIAH PEIICHUS PACYCTHBIX W KAUYEeCTBEHHBIX 3aJ1ad, TUIaH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl € Y4EeTOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CHUTYaIIHSIM;

pacIIupsITh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



CIoCcOOCTBOBATH (POPMUPOBAHUIO M MIPOSBICHUIO PYIUIIMH B 007aCTH (PU3UKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb!

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HAaBbIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

MCIOJIb30BaTh PpHUEMbI peIeKCUU IS OLIEHKHU CUTYallld, BEIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHH)KEHHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH.

3) npunsTHE CeOs U IPYTUX:

MIPUHUMATD Cce0sl, MOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JI€ATEIIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIUOKY.

IIpenmeTrHble pe3yJIbTAaThl 0CBOEHHS IPOrPaMMbl 10 pusnke.

B mporecce uzydyenus kypca kypca ¢usuku 6azoBoro yposHs B 10 kiacce oOydaromuiics
HAYYUTCS:

JEMOHCTPUPOBATh Ha MPUMEpPAX PoJib U MeCTO (U3UKKA B (DOPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHPA, B Pa3BUTUHM COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JeATETbHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIeNiel: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TEJIO, UACATbHBIA ra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUEUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3amay;

pacro3HaBaTh (HU3UYECKUE SIBICHUS (MIPOILIECCH) W OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYSCKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJIWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPYXXHOCTH, HHEpIus, B3auMojeictBue ten, auddysus, OpoyHOBCKoOe
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00beMa Tel TpPHU HarpeBaHUHU
(oxJ1aXx/1eHnN), TEeMJI0BOE paBHOBECHE, MCIIApEHNEe, KOHIEHCAlus, IaBJIeHHe, KpUCTAILIIM3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JAaBJICHUS ra3a MpU €ro HArpeBaHUU B 3aKPHITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOLEccax, 3JEKTpU3AlMs Tell,

B3aUMO/ICHCTBUE 3aPSI0B;



OINKCHIBATH MEXAaHMYECKOE JIB)KEHHUE, HCIOJIb3Ys (U3WYECKUE BEIUUYMHBI: KOOPJWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejaa, CUJIa, UMIYJbC Teja, KMHETUYECKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
ONKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U eIUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHHY
C APYTMMH BEIMYUHAMU;

OMHCHIBAaTh M3YyYEHHBIE TEIUIOBbIE CBOWCTBA TEJI U TEIUIOBBIC SBJICHUS, HCIOJIb3Ys
dusznyeckue BEIMYMHBL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UIECCKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O03HAYeHHWS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJINYMHAM;

ONMHCHIBATh M3YYCHHBIC DSJICKTPUUYECKHE CBOWMCTBA BEIIECTBA U AJICKTPUUECKHUE SIBICHUS
(mpouiecchl), UCHIONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIPSKEHHOCTh I0JIS, IOTEHLHWAaJ, pa3HOCTh MOTEHIMUAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3yeMbIX BEIWYHH, WX OOO3HAUYEHUS U EIUHHUIIBI;
yYKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMU BETUUYNHAMU;

aQHAIM3UPOBATh (PU3UUYECKHE TPOLIECCHl W SIBJICHUS, WCIONB3YS (PU3NUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro TsroreHus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON 3HEPTuH, 3aKOH COXPAHEHUS WMITYJIbCa, PUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHOIPaBUSI UHEPIUATBHBIX CUCTEM OTCUETa, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEAHEW KHHETHYECKOW HSHEPrHH TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOTIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TIPUHITUIIBI JEHCTBUS MAIIUH, TPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIONHATh IKCIEPUMEHTHI 1O HWCCIENOBaHUIO (DU3MUECKUX SBICHUH M TMPOIECCOB C
WCIIOIb30BAHUEM TIPSIMBIX, W KOCBEHHBIX HW3MEpPEHWH, Tpu dSTOM (PopMyIupoBaTh
npobnemMy/3amady W TUMOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh NpPSIMBIE M KOCBEHHBIE HU3MEpPEHHS (U3NYECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU

MOTPEIIHOCTEN U3MEPEHUN;



HCCIIEI0BaTh 3aBUCUMOCTU MEXy (GU3NYECKMMHU BETMUMHAMU C MCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATH pPe3yibTaThl MOTYYEHHOU
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaOMMIl W TpauKOB, JENaTh BBIBOJABI IO
pe3yibTaTaM UCCIEOBAHNUS;

coOioaTh npaBwia O€30IIaCHOrO TpyJda IpU IPOBEACHUU HCCIEIOBAaHMHM B pamKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JEATENIbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pelmiaTb pacyeTHbIE 3aJaud C SBHO 33JaHHOM (U3MUECKOM MOJAEIbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIMMBIE UIsI €€ PEIICHHS,
IPOBOJUTH PACUYEThl U OLIEHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHHEI,

pelaTh KaueCTBEHHbIE 33JayM: BBICTPAUBATh JIOTMYECKU HENPOTHBOPEUYMBYIO LIEHNOUYKY
pacCyKIeHUH C HCHOJb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH MU (PU3MUECKuX
SIBIICHHI;

UCTOJNB30BaTh NpPU pPEUICHHH y4eOHBIX 3a7ad COBPEMEHHBIE HWH(POPMAIMOHHEIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETAllMM U IpEICTaBlIeHUs yuyeOHOH u
HAY4YHO-TIOMYJISIpHOW MH(OpMaLUy, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAIIHIO;

MPUBOANTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOEKHBIX YYEHBIX-(PU3UKOB B Pa3BHTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKE B TOBCEJIHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paloTaTh B rpyMIe C BHITOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, MIaHUPOBaTh PaboTy
IpYyMNIbl, palMOHAIBHO paclpeneniaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CHTYallUsAX, OIEHWBATH BKJIAJ KAKIOrO W3 yYYaCTHUKOB TPYIIIBI B pEHICHUE

paccMaTpuBaeMoi IPOOIIEMBI.

B nporuiecce u3zyuenus kypca kypca ¢puzuku 6azoBoro ypoBHs B 11 kiacce oOyyaromuiics
HAy4YUTCS:

JIEMOHCTPUPOBATh HA MpHMEpax poiib U MeCTO (U3UKU B (HOPMHPOBAHHH COBPEMEHHOMN
HAayyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKON

ACATCIIBHOCTH .IIIOI[GI‘;I, OCJIIOCTHOCTb U €AUHCTBO (bPI3H“ICCKOI>i KapTUHBI MUPa,



YUUTBHIBATh TPAHULIBI TPUMEHEHUS HW3YYEHHBIX (U3MYECKUX MOJENe: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYCUHBIA MCTOYHUK CBETA, SJACpHAas MOJEIb aroMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7Jpa MIPH PEIIeHUN GU3HUYECKUX 3a/1a4;

pacrno3HaBaTh (U3WYECKUE SBICHHS (MpOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBON (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBME MArHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM W JABWXKYIIUWCA 3apsl,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJISIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢dekt (porodddext), CBeTOBOES aBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI 1 UICKYCCTBEHHAs PaAMOAKTUBHOCTE;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3UYHBIX CPEN) U JICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTIONB3YS  (U3MUYSCKHE BEIMYUHBL: DJICKTPHUSCKUW 3aps], CHJIA TOKAa, OJIIEKTPUIECKOE
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOABMKYIIAsl CUIA,
paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUoa M YacToTa KojebaHuil B
KOJIeOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHuii, (POKyCHOE paccTOSHHE W OINTHYECKas CWJjia JIMH3bI, MPU OMHCAHWUU TMPABHILHO
TPaKTOBaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO03HAUEHHUS W EIUHUIIHI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYHHAMU;

OMHCHIBAaTh HW3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHl, HCIOIB3Ys (pu3nueckue
BEITMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPTUs U
UMIyasC (GOTOHA, TMEpPUOJ TOoNypachaaa, dHEpPrus CBSI3W ATOMHBIX Sep, NpU OMHCAHUHU
MPaBUIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHUYWH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3MUECKOM BETMUNHBI;

aHAIIM3UPOBATh (M3MUECKUE TPOLIECCHl M SBJICHHS, HCIONb3yd (PU3NYECKUE 3aKOHBI U
OpUHIUIBL: 3ak0oH OMa, 3aKOHBI [IOCJIENOBATEIbHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlxoynsa-JIeHma, 3akOH AJIEKTPOMArHUTHOM  MHIYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa s ¢GoTodd(deKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpAaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs

MaccoOBOTO 4YHCJa, MOCTynaThl bopa, 3aKOH paauoakTHBHOTO pacrhaja, NP 3TOM pa3inyarb



CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBbIpaKEHHE W YCJIOBUS (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OMpeeATh HANpaBJICHUE BEKTOpa MHAYKIIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI 1O HWCCIICIOBAaHUIO (DM3MUSCKUX SIBICHUH M IMPOIECCOB C
UCIIONIb30BAHUEM TPSAMBIX, W KOCBEHHBIX HW3MEpPEHWH: TMpu 3TOM  (HOPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO SKCIEPUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYUIIECTBJISITh TMpPSIMbIE W KOCBEHHBIE HM3MEpPEHUs (PU3UYECKHX BEIUYUH, TPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTEeH U3MEPEHHUIA;

HCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BETUYHMH C UCTIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUIL:
MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUpPOBATh PE3yJbTaThl MOJYYECHHON 3aBUCHUMOCTH
GU3MYECKUX BEIMYMH B BHJAC TaOMUI] M TpaduKoB, JeiaTh BBIBOJBI IO pe3yJbTaTaMm
UCCIICJIOBAHMUS,

coOmofaTh mpaBuia OE30MACHOTO TpyAa MNpPU MPOBEICHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO OJKCHEPUMEHTa, Y4eOHO-UCCIENOBATEIHCKOH W  MPOEKTHOM JCATEIHHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemarhs pacyeTHble 3aJayd C $BHO 3alaHHOM (DM3MUECKOW MOJENbI0, HCIOIb3YS
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIbI, HEOOXOIUMBIEC [JISI €€ pelIeHus,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATBHOCTD MOJYYCHHOTO 3HaYeHUsT (PU3NIECKON BETUYUHBI;

pemaTh KaueCTBEHHBIE 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHUBOPEUYMBYIO LIETIOUKY
paccykJIeHU C UCIOJIb30BAaHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH u (pu3MUecKux
SIBIICHHUIA,

WCIIONB30BaTh TIPH  PEIICHWM y4YeOHBIX 3a7ad COBPEMEHHBbIE HWH(OpPMaAIMOHHBIC
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU W TPEACTABICHHS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTyIaeMyH0 HH(GOPMAITHIO;

OOBSCHSITH MPUHITUTIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3INdaTh
yCIIOBUS UX 0€30MacCHOT0 UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUUCKUX U 3apYOEKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE

HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKHEe 3HaHUA 1O (u3MKe B TOBCEIHEBHOM KHU3HU Ui
oOecrieyeHns 6€30MACHOCTH MPH OOpAIeHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyIIe ¢ BHIIOJIHEHUEM Pa3INuHbIX COIMAIBHBIX POJIeH, MIIaHUPOBATh paboTy
TpYONbl, palUoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAHJAPTHBIX CHUTYalUsAX, OLUEHHBATH BKJIAJ KaXKIOrO M3 YYaCTHUKOB TPYIIBI B pEHICHUE

paccMaTpuBaeMoii MPoOIeMEbI.

IL. COJAEP/KAHUE OBYYEHUA

10 xnacc.

Pa3neu 1. ®dusuka U MeTO/IbI HAYYHOI'O MO3HAHUS.

®usuka - Hayka o npupone. HaydHble mMeTonbl IO3HAaHMs OKpyKaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (uznyeckux sBICHUN M npoueccoB. Hayunble rumotessl. dusnueckue
3aKOHBI ¥ TeopuH. I paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUSL.

Pome m mecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHOW HAYYHOH KapTHHBI MHpa, B
MIPaKTUYECKON JEATEIbHOCTH JIFOJICH.

JleMOHCTpaLuy.

AHanorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nea 2. Mexanuka.

Tema 1. Kunematuka

Mexannueckoe aBrmkeHHE. OTHOCHTEIBHOCTh MEXaHMYECKOro JBMkeHMs. Cucrema
orcuera. TpaekTopus.

[lepemenienue, ckopocTh (CpenHssI CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHUE
MaTepuaIbHOW TOYKH, MX MPOEKIMH Ha OCU cUCTeMbl KoopAuHat. ClloKeHHEe MepeMelieHul 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MNpSMOJHMHEWHOe ABMXKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MepeMeIleHUs] MaTepruaibHOW TOUYKHU OT BpEMEHHU.

CBoOoaHoe masieHne. Y CKopeHrue CBOOOTHOTO TaICHMSI.

KpuBonuneiinoe nBuxkeHue. J[IBuKeHHME MaTepUaJbHONM TOYKM II0 OKPYXHOCTHU C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon u
yactoTa obpainieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHMYeCcKne yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUIOMETP, IBHKEHUE CHAPSOB,

LCIMHBIC U pCMCHHBIC ICPCaAAYN.



JleMoHcTpanum.

Mogenp cucTemMbl 0TCUETA, WILTIOCTPALM KHHEMATUYECKUX XapAKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBuxenus Tena, OpoLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MACHHSL.

Hanpasnenue ckopocTy npy ABUKEHUH 110 OKPYKHOCTH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMIEHUSI MEXY MYTIMU, POUICHHBIMHU TEJIOM 32 MOCIIEI0BATEIIbHBIE
paBHBIE TIPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUM C HAYaJIbHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

Nzyuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka.

[Ipunuun ornocurensHocTH [Manunes. [lepssoiii 3akon HeroToHA. MHEpIMaibHble CUCTEMBI
OTCUeTa.

Macca tena. Cuna. Ilpunmun cynepriosunmu cwi. Btopoit 3akon HproroHa miis
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOTo Tsarotenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenwne. Buasl Tpenust (mokosi, ckoybxenus, kaueHus ). Cumna tpenust. Cyxoe Tpenue. Cuia
TPEHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koaddunuent tpenus. Cuna cOnpoOTUBICHUS TTPH
JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CcHJIbBl OTHOCUTEIBHO OCH BpamieHus. I[lnedo cunbl. YcmoBusi paBHOBeCHs
TBEPJOTO TeJa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: IOAIIUITHUKHA, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanum.

SIBrnenne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHA.

N3smepenue cu.

CnoyxeHue cuil.



3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMarum.

Hesecomocts. Bec Tena rpu yCKOPEHHOM HNOABEME U NTAJCHUH.

CpaBHEeHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tejla. Buabl paBHOBeCHS.

VYdyeHnueckuit 3KCIepuMEHT, 1a00paTOpHbIe pabOThI

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B IPYKHUHE UM PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHbI cOXpaHeHUs] B MeXaHHUKe.

Nmnynbc mMaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUaJIbHBIX ToueK. MMmysbe cuibl u
W3MEHEHUE UMITYyJIbCa Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTuBHOE ABM)KEHNE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprusi marepuaibHONM TOukd. Teopema 00 M3MEHEHMM KUHETHUECKOMN
DHEPIUH.

[TorennuaneHast 3ueprus. IloTeHuManbHas 3HEprus ynpyro 1e(OpMHUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HEMOTEHLIMANbHBIE CUJIBL. CBS3b PabOThl HEMOTEHIHUAIBHBIX CHUJ C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpoWcTBa M NMPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOIEp, MPY>KHHHBIN
MIACTOJIET, BUKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

W3yuenne abCOMIOTHO HEYNPYyroro yjapa € IOMOLIbIO JBYX OJMWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C MU3MEHEHHUEM MEXaHWYEeCKOW HHEepruM Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekynsipHas ¢pu3nKa M1 TePMOAUHAMHUKA.

Tema 1. OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOI TEOPHH.

OCHOBHBIE MTOJIOKEHHSI MOJIEKYIISIPHO-KMHETHUECKOM TEOPUU U UX OINBITHOE 0OOCHOBAHUE.

bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL



BemecTBa. Mojenu CTPOEHHUs Ta30B, JKUJIKOCTEM W TBEPABIX Tel M OOBSICHCHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mogjened. Macca u pasmepbl MoseKyn. KoiaudecTBo BelecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u ee uamepenue. lllkana temneparyp Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-KMHETUYECKOW TEOPUHU
uaeaNbHOro rasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeAHEel KHHETUYECKOW HHEpruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenaeneeBa-Knaneipona. 3akon JlanbToHa. M3onponecchl B M€albHOM rasze c
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe mpeacTaBieHe U30MPOIIECCOB: U30TepMa,
n30Xopa, n3odapa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpamnuu.

OnpIThl, J1OKa3bIBAIOIIUE AMCKPETHOE CTPOCHHME BellecTBa, (GoTorpaduu MOIEKY
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mopgaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUA.

Mopaenb, HIUTFOCTPUPYIOLIAs IPUPOLY TAaBJICHHUS ra3a Ha CTEHKHU COCya.

OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UEATbHOTO T'a3a, H30IPOLIECCHI.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe PaOOThHI

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HU3MEpEeHHH o0bema
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK]ly TapaMeTpaMU COCTOSIHUSL Pa3peKeHHOT 0 rasa.

Tema 2. OCHOBBI TEPMOAMHAMMKH.

TepmoauHamMuueckass cucreMa. BHYTpeHHsAsI »HEprus TEPMOAUHAMUYECKONW CHCTEMBI H
crocoObl ee m3MeHeHus. KonumdecTBo TermmoTel U pabota. BHyTpeHHssI S5HEpTUsi 0THOATOMHOTO
uJeanbHOro rasa. Bujsl Temnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYeHHE. Y IeibHas
TEIJIOEMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONepeaaye.

[lonsitne 06 anmabatHom mnponecce. [lepBwiii 3axkoH TepmoauHamuku. IIpumenenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas naTepnperamnus padboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TennoBsie MamuHbl. [IpuHIMIBL NeiicTBUS TemIOBBIX MamuH. [IpeoOpa3oBaHus JHEPTHH B
TeryIoBeIX MammmHaxX. KoaddunueHT monesnoro nerictBus terioBor MamuHbl. [{ukn Kapho u

ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUYECKHUE MPOOIEMBI TETIIOIHEPTETHKH.



TexHuueckue ycTpOHCTBA W TNPAKTUYECKOE MPUMEHEHHE: JBHUraTellb BHYTPEHHErO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

JleMoHcTpauuu.

V3MeHeHMe BHYTpEHHEW >HEpPruu Teja MpH COBEPIIEHUM pPAaOOThI: BBUIET NPOOKU H3
OyTBUIKM IOJl JEHCTBMEM CKaTOro BO3/yXa, HarpeBaHue 3(upa B JATyHHOM TpyOke myrem
TpeHus (BUICOAEMOHCTpAISA).

W3meHeHne BHyTpeHHEN 3HEpTruu (TemMIepaTypsl) Tela Ipy TEIUIonepeaaye.

OmnbIT 10 aguabaTHOMY PAaCHIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O JABUraTEeJIsl.

YdeHn4ecKuil SKCIIEPUMEHT, 1a00opaTopHbIe PabOTHI

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Arperatnblie cocTostHUs BeniecTBa. Pa3zoBble MEPEXO/Ibl.

[TapooOpazoBanue u KoHeHcauus. Mcnapenue u kunenue. AGCONIOTHAs U OTHOCUTENbHAs
BJIOKHOCTh BO3/ayXa. HackimeHHblil map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tsepnoe teno. Kpucramunyeckue u amopHble Teaa. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.
XKunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue u kpuctayumsauus. Y JeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoWcTBa M NPAKTHYECKOE NPUMEHEHHME: TUTPOMETP M ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

JeMoHcTpanum.

CBoiicTBa HaChIIIEHHBIX MTAPOB.

Kurnenue npy NOHMKEHHOM JaBJICHHH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

Habmonenne HarpeBaHusl U IUIaBJIEHUS KPHUCTAUIMYECKOTO BellecTBa. JlemoHcTparus
KpPHUCTAJIJIOB.

VYdeHnueckuid IKCIIEpUMEHT, JabopaTropHble paboTel M3MepeHue OTHOCUTEIBHOM
BJIQXKHOCTH BO3/1yXa.

Pasznea 4. duekTpoauHaMuka.

Tema 1. DekTpocraTuka.

OnexkTpuzanus Teln. OJEKTpUYeCKUil 3apan. /JIBa Buaa dIEKTpUUYECKHX —3apsJlOB.

[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.



Bzaumoneiicteue  3apamoB.  3akoH Kynona. ToueuyHbld  3JEKTpUYECKUA  3apsil.
Onekrpuueckoe nojse. HamnpsokeHHOCTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
IIEKTPUYECKUX IOJIEN. JIMHNN HaNPSYKEHHOCTH 3JIEKTPUYECKOI0 MOJIS.

PabGora cun oanexkrpocratuyeckoro mons. [lotenuman. Pa3sHocTh MOTEHIMANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluaekTpruueckass IpOHULIAEMOCTb.

OnekTpoeMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHAEHcATopa. DHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOp, KOMUPOBAILHBIN
anmapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanuu.

VY eTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpoCTaTUYECKas 3allUTA.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb  AJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTopa OT IUIOHIaJM  IIJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Y4eHnueckui HIKCIIEPUMEHT, JIa0opaTOpHbIe PabOTHI

N3mepenue 31eKTpoeMKOCTH KOH/IEHCATOpa.

Tema 2. IlocTossHHBIN dJ1eKTPUYECKUH TOK. TOKH B pa3iIMuHbIX cpeliax. DIEeKTPUIECKUi
TOK. YCIOBHS CYIIECTBOBaHUS J3JIeKTpuueckoro Toka. Mctounukum Ttoka. Cuna Toka.
ITocTosIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTka LHEnu.

DneKTpuueckoe COTIPOTHUBIICHUE. VY nensHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoynsa-JIena. MOIHOCTD 3IEKTPHUYECKOTO TOKA.

DReKTpOABMKYIIasl CHUJla U BHYTPEHHEE COMPOTHUBIIEHNE UCTOYHMKA ToKa. 3akoH OMa Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi menu. KopoTkoe 3aMpIkaHue.

DNEeKTpOHHAsl MPOBOAMMOCTb TBEPABIX METAJIJIOB. 3aBUCUMOCTh COIPOTHUBIICHUSI METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.



[TonynpoBoguuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CaoiicTBa p-n-nepexoaa. [TomynpoBoiHUKOBbIE TPUOOPBI.

DNEeKTpUYECKU TOK B pacTBOpax MW paciulaBaX 3JIEKTPOIUTOB. JIEKTPOIUTUUYECKAS
JUccolanus. JIEKTPOIU3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENIbHBIN pa3psia. MoHusl.
IIna3zma.

TexHuueckue yCcTpoicTBa U MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIbTMETP, PEOCTAT,
UCTOYHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHBIICHMs, BAKyyMHBIH  JWOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

JleMoHcTpanuu.

N3MepeHne cuiibl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTUBICHUS IUIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIONIAAH
MONIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3neKTpoABMKYLIEH cuibl. KOopoTkoe 3aMblkaHHMe rajibBaHUUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHUCHUMOCTh COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJMMOCTD AUO/IA.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI

N3yuenne cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrpomnusa.

MexnpeameTrHblie CBA3H.

Nzyuenne kypca ¢usmku 06a3oBoro ypoBHS B 10 Kjgacce OCYHIECTBIISETCS C y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHU.

MexnpeaMeTHbIC TOHSATHSA, CBS3aHHBIE C M3YyYCHHEM METOJOB HAYyYHOTO TIO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, TUmore3a, (U3WYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOACHHE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Martemartuka: pelieHrue CHCTeMbl ypaBHEHUH, nHelHas (yHKIus, napabomna, runepbona,

uX rpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC,



OCHOBHOE TPHUTOHOMETPHYECKOE TOXKICCTBO, BEKTOPHI M HMX MPOEKIMU HAa OCH KOOPHMHAT,
CIIO)KCHUE BEKTOPOB.

buonorus: MexaHnueckoe ABMKCHHE B KUBOUW mpupoje, auddys3usi, 0cCMOC, TEII00OMeH
YKUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIAuH, TEIDIOBOC PABHOBECHE), SJICKTPUUCCKHE SIBJICHUS B
’KUBOU TIPUPOJIE.

XuMus: TUCKPETHOEC CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJ, JKUIAKOCTEH M Ta30B, 3JICKTPUYCCKUC
CBOWCTBA METAJIJIOB, AJICKTPOJIMTUIECKAS TUCCOLIUAITHS, TalTbBAHHUKA.

I'eorpadus: BIaKkHOCTH BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

TexHosorus: npeoOpa3oBaHKe JABMKCHHN C MCIIOJb30BAHHEM MEXaHU3MOB, yUET TPECHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHWE 3aKOHA COXPAHEHHUS HMMITyJbCca B TEXHHKE (pakeTta,
BOJIOMET W JIpYTH€), IBUTaTellb BHYTPEHHETO CropaHus, NapoBas TypOWHA, OBITOBOU
XOJIOJWIIBHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYUYEHHSI COBPEMEHHBIX MaTEePHUaIoOB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  O3JCKTPOCTATUYECKAas  3alluTa,  3a3eMJICHHUC
SJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MPHHTEP, dJIEKTPOHATPEBATEIbHBIC MPHOOPHI,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pr, rajilbBaHHKa.

11 kaace

Pasnen 4. DaekTpoanHaMuka.

Tema 3. MarunTHoe moJie. JJIeKTPOMarHUTHAsi MHAYKIHA.

ITocTtostHHBIE MarHUTHL. B3auMoaelcTBHE ITOCTOSHHBIX MAarHuTOB. MaruurtHoe MoIe.
Bekrop marauTHOM MHAYKIMH. [IpyHIME Cyneprno3uiyy MarHUTHBIX 1MoJe. JIMHMM MarHUTHOM
nHAyKIun. KapTuHa TMHUN MarHUTHOW MHYKIUU ITOJISI IIOCTOSTHHBIX MAarHUTOB.

MarautHoe moJsie MPOBOJHMKA C TOKOM. KapTWHa JIMHMN MHIYKIMH MarHUTHOTO TOJS
JUIMHHOT'O IIPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, ee MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee Moaynb W HampaslieHuE. JIBHKeHHE 3apsyKEHHOM 4YacTHLBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBneHue DIEKTPOMarHUTHOM MHAYKIHMHM. [IOTOK BekTOopa MarHUTHOM HHIYKLHH.
DIIEKTPOABMKYILAsA CHJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe snexTpuueckoe mojie. ODIEKTPOABMXKYIIAas CWIa HHAYKIUU B TPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NHIyKkTHBHOCTD. SIBJICHHE CAMOMHAYKIIMH. DJICKTPOIBIIKYIIAs CHUIa CAMOUHTYKIIUH.



OHeprust MarHUTHOT'O MOJISL KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpONCTBAa U MPAKTHUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YACTHIL, UHIYKIIMOHHAS [1€Yb.

JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MAarHUTHOTO MOJIS.

B3anmMopeiicTBre JByX NPOBOJAHUKOB C TOKOM.

Cuna Amriepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue 3MeKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHMSI MarHMUTHOTO
MOTOKA.

SIBneHne cCaMOMHAYKIUY.

Y4eHnuecKkui IKCIEPUMEHT, J1abopaTOpHbIE pabOTHI.

N3yuenre MarHuTHOTO TOJI KAaTYIIKH C TOKOM.

UccnepoBanue neCTBUSI TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnegoBanue sSBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexannueckue v 3J1eKTPOMATHUTHBIE KOJIe0aHUs.

Konebarenbnast cuctema. CBOOOgHBIE MeXaHHWYecKue KojebaHus. [apmMoHnueckue
konebanus. Ilepwon, dactora, ammiautyaa u ¢dasza konebanuil. [IpyXMHHBI MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KojebOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6atenpupiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJEOAHUS B HUIACATHHOM
Koe0aTeIbHOM KOHType. AHAJOTHUS MEXAYy MEXaHWYeCKUMU U DIEKTPOMATrHUTHBIMU
konebanussmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KosueOaHUSX. BbIHYXJIeHHbIE MeXaHHYECKHE KoJeOaHUs.
Pe3onanc. BeiHyXI€eHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHNs.

[lepemennbiii Tok. CUHYCOMAAIbHBIN MEPEMEHHBIH TOK. MOUIHOCTh NEPEMEHHOTO TOKa.

AMHJ’II/ITy,HHOG n I[CP'ICTBYIOHICC 3HAYCHHUE CUJIbI TOKA U HAIIPSAXKCHUA.



Tpancpopmarop. IlpousBoacTBO, Tepemadya U TOTPEOSICHHE AICKTPUUYECKON HSHEPTUH.
OKOJIOTUYECKME PUCKM MpU IPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa wucnonb3zoBaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

JleMoHcTpanuuu.

HccnenoBanue mapamMeTpoB KoJIeOATENbHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTUYCCKUN
MasITHHK).

HabGmronenue 3aryxaronux KoJieOaHu.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmwmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKA M HANpsOKEHUS OT BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHc mpu mocienoBaTeNbHOM COEAMHEHMH PE3UCTOpa, KaTYIIKH WHAYKTHBHOCTH U
KOH/JIEHCATOopa.

Mopenb TUHUU 3EKTPOIepeaayuH.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OTHI

HccnenoBanue 3aBUCUMOCTH MEpUOJia MaIbIX KoJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKa B LENH M3  IOCIEAOBATENbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanu4eckue H 3JIeKTPOMATHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBL, ycia0BHsl pacnpocTtpaHenus. [lepuon. CkopocTs pacnpocTpaHEHHUs
U JvHa BojHbl. [lomepeuHble M MpoOOJibHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBHUS M3JIy4€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, v B anexkTpoMarautHoi BosHe. CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH:
OTpa)keHHe, TNpeJoMJeHHe, noispuzauus, audpakuus, wuHTeppepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[lIxana »neKTpOMarHUTHHIX BOJH. [IpuMeHeHHE 3JIEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHUMIIBI paTuOCBA3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.



TexHU4eckue ycTpoilCTBA M INMPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBask JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

JleMoHcTpanum.

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Koneb6mtonieecs Teno Kak HICTOYHUK 3BYKA.

Habmotenne oTpaskeHus U IPEIOMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue untepdepeHnu u AUPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmotenne cBsI3W TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIMTYAOW M YacTOTOU
KOJICOAHUH.

UccnepoBanue  CBOMCTB  AJIIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. OnTuka.

['eomerpuueckas ontuka. [IpsiMmonnHeHOE pacpOCTpPaHEHHE CBETAa B OJIHOPOJHOM Cpejie.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbI OTpaxkeHus cBera. [locTpoeHue u300pakeHUN B IUIOCKOM
3epKae.

[Ipenomnenne cBeta. 3akOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoniue U pacceuBaronue JHH3bL. ToHkas nmH3a. DOKyCHOE pAcCTOSHHE U
ONTHYECKasl CHiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WHrepdepennus cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBHS
HAOIIO/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUHUKOB.

Hudpakus ceta. udpakinuoHHas pemieTka. YcCilIoBHE HAOMIOJEHUS TJIABHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIICTKY.

[Honsipuszanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: OYKH, Iyma, Qoroammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS

peleTka, moJspous.



JleMoHcTpanum.

[IpsiMonuHeitHOE pacrpocTpaHeHUe, OTpaKeHHWE W TMpesioMjieHue cBera. Onruyeckue
puOOpHI.

[TonHnoe BHyTpeHHEe oTpakeHre. Moiesnb CBETOBOIA.

HccnenoBanue CBOMCTB M300paykKeHHM B JIMH3aX.

Mopenu MUKpOCKOTIa, TEJIECKOIa.

HaGmonenne naTepdepeHIm cBera.

Hab6mronenue qudpakiuum cBera.

HabGmronenue qucnepcuu cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIISTKH.

Hab6mronenue mossipuszaiuu cBera.

Y4eHnYEeCKU IKCTICPUMEHT, J1a00paTOpHbIE pabOThI

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanue cBONCTB 300paXeHU B TMH3AX.

HabGmronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEILHOCTH.

['panuubl TPUMEHUMOCTH KJIACCHYECKOM MeXaHUKHU. llocTynarsl crienuaibHONM TEOPHH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBe€Ta B BakKyyme, MPUHIUII
OTHOCHUTEIBHOCTH DUHINTCHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.

DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € PHEPTUEH U UMITYJIBCOM PESITABUCTCKOM YaCTHUIIbI. DHEPTHUS TIOKOSI.

115.7.4. Paznen 7. KBanToBas usuka.

115.7.4.1. Tema 1. Di1eMeHTbI KBAHTOBOM OITHUKHU

®oronsl. Gopmyna [Inanka cBs3u sHepruu GOTOHA C €ro YacTOTOW. DHEPrusi U UMIYIIbC
dboToHa.

OtkpeiTue u  wuccaenoBanue ¢oroddpdexra. Omnbitel Al  CromeroBa. 3aKOHBI
dorosddexra. YpaBHenue DitHmteitna 1 porosddexra. "Kpacnas rpanuna” porosddexra.

JaBnenne cBera. OnwiTe! [1.H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuyeckue ycTpoWCTBa W MpaKTUYECKOE MpHUMEHEHHe: (POTOdTEeMEeHT, (POTONATUHK,
coNHe4Has OaTapesi, CBETOUO/I.

JleMoHcTpanum.

®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHENIHETO GoTodPdekTa.

Cseroauos.

Conneunas 6artapes.

Tema 2. CTpoeHnue aToma.

Mopenp aroma Tomcona. OmbiThl Pesepdopma mo paccesHuro -dactun. IlmanerapHas
mogens atoMa. Iloctymnarel bopa. Usnyyenue u norsiomenue (GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOPOZA.

BosiHoBbie cBoiicTBa yacTull. Bonubl ge bpoiiisa. KoprnyckynspHO-BOJHOBOM 1yaau3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHudeckue yCTpOHMCTBA M IPAKTHYECKOE IMPUMEHEHHWE: CIIEKTPAJIBHBIA  aHAIN3
(cmiexkTpockorIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

JlemoHcTpamnuu.

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

YyeHn4YecKuii SKCIIEPUMEHT, TabopaTOpHbIE pabOTHI.

HaGmronenne nuHeyaToro criekTpa.

Tema 3. ATomHOe s/ApO.

OKCIIEpUMEHTHI, JIOKa3bIBaIOIINE CII0)KHOCTh CTpOEHHs  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue pagnoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTkpeiTHE TpOTOHA U HelTpoHa. HykinonHas monens aapa ['eiizenGepra-MBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacnaa. DJIeKTPOHHBIM W MO3UTPOHHBIN Oera-pacnan. ['amma-uznydenue. 3aKoH
paZvoaKkTUBHOIO pacmaja.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JleekT Macchl sapa.

SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusiii  peaktrop. Tepmosinepusiit cunrte3. I[IpobremMbl M MEPCHEKTHBHI  SACPHOU
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOCHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.

dyH1aMeHTaJIbHBIE B3aMMOICUCTBHS. EMMHCTBO (pr3nyeckoi KapTHHBI MUpA.



TexHuueckue ycTpohCTBa U MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoa.

JleMoHcTpauuu.

CueTynK HOHM3UPYIOLIUX YACTHUII.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOTrpadusiM).

Pa3nes 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PU3UKH.

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaniHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Be3anoro He6a. Co3pe3ausi, ApKue 3Be3/bl, INIAHETHI, KX BUJUMOE ABUKCHHUE.

Conneynas cucrema.

Connne. Conneunast akTMBHOCTh. Mctounuk sHeprum CosHIa W 3Be31. 3BE3IbI, HX
OCHOBHBIE XapaKTepUCTUKH. Jlnarpamma "creKTpaabHbIi KJIacC - CBETUMOCTB". 3BE3/1bl TJIABHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  ''Macca -  CBETUMOCTb"  JUIsl  3Be€3]  IJIABHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3Be3ll. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu ColHLA U 3B€3]1. DTalbl )KU3HU 3BE31.

Mnuneunsiii [1yTe - Hama [Manaktuka. [lonoxenne u neuxenne Connna B ['anaktuke. Tumsl
ranakTuk. PaguoranakTuku u kBazapbl. UepHble AbIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6na. Pa3Geranue ramaktuk. Teopus
Bbonbuoro B3psiBa. PenukToBoe U3IydeHHE.

MacuraGHast ctpykTypa Beenennoil. Meraranaktuka.

Heperennsle npo0i1eMbl aCTpPOHOMUH.

Yyenunueckre HabIOIEHUS.

HabutoieHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUIN
JUISL OIIpEIeNIEHUs MOJI0KEHHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3Be3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O0o01arouiee MOBTOPEHHE.

Ponbs ¢u3ukn M acTpOHOMHHM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIbHOM H
TUYECKON cdepax [IesATeTbHOCTH 4YeloBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pOib (U3NYECKON Teopurn B (OPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeamerHblie CBA3H.



N3yuenne kypca ¢usmku 06a30Boro ypoBHs B 11 Kiacce OCYyIIECTBISIETCS C YYETOM
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OWOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSTHUS, CBSI3aHHBIE C M3YyYEHHEM METOJI0OB HAyYHOrO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Marematuka: peIIeHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHbBIC 3JEMEHTAPHBIX (DYHKIIMIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIA U IUIOCKUX QUTyp U 00beMa Tel.

buonorust: snekrpuueckue SBICHHUS B KUBOM MNpPUpOJE, KoJeOaTelIbHbIC IBUKEHUS B
JKUBOM TpUpOJIe, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualiil Ha >KUBBIC
OpTaHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJICKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEpIbIX Tel,
MEXaHH3MbI 00pa30BaHUS KPUCTAJUTMUECKOM PEIICTKH, CIIEKTPAIBHBIN aHAIN3.

l'eorpadusa: mMarHuTHBIC MOJIIOCA 3€MIIM, 3aJIeKU MArHUTHBIX Py, (POTOCHEMKA 3€MHOI
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUH.

TexHonorus: NMHUN 3JEKTpOIEpeiad, TeHEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTelb,
WHIYKIIMOHHAsI TIe4b, pajap, pPaJuONpPHUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-mneusp,

HpOGKI_[I/IOHHHﬁ arrapart, BOJIOKOHHAas OIITUKa, COJIHCYHAA 6aTape;I.



III. TEMATHYECKOE IINTAHUPOBAHHUE

CKOPOCTBh, MTHOBEHHAsI CKOPOCTb) M YCKOpPEHHE
MaTepHaHBHOﬁ TOYKH, UX ITPOCKIMN HAa OCU CUCTEMBI
KOOP/IMHAT.

IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE; IPU
OTMCaHWH TPaBUIBLHO TPAKTOBATh (GHU3NIECKUH
CMBICJI UCIIONIb3YEMBIX BEJIMYHMH, X 0003HAUCHUS
Y eIMHUIIBI, HAXOIUTh (JOPMYIIBI, CBSI3BIBAIOIINE
JIAHHYIO (DU3NYECKYIO BEJIMYHMHY C JIPYTHUMU
BEIUYMHAMU;

peuiaTb paC‘léTHBIe 3aJa4u C IBHO 3aL[aHHOﬁ

10 KJIACC
Ne HaunmeHoBaHue pa3aejioB U TeM NPOrPaMMBI IIpeamernsbie YY1 Buael, gopmsl JJiekTpoHHBbIEe (1 (poBLIE)
n/n KOHTPOJIsI o0pa3oBaTe/ibHbIE pecypchl
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O IIO3HAHMUA - 24.
paboTaTh B IPyIIIE C BHIIOIHEHUEM
®dusuka — Hayka o npupoje. Hayunsie MeTo bl Pa3IMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
[IO3HAaHUS OKPY’KaroILIero Mupa Poiib skcriepuMeHTa u paboTy rpymIlbl, paliOHAILHO pacTpeeisiTh Bu6mmorexa LIOK
1 TEOPUH B MPOLIECCE TO3HAHUSA MPUPOABI. DKCIIEPUMEHT 0053aHHOCTH U IIJIAHUPOBATH AEATEIBLHOCTD B https://m.edsoo.ru/ff0c32e2
B (huzuke. MonenupoBanue GU3NICCKUX SBICHUN U HECTAaHJAPTHBIX CUTYALUAX, al€KBATHO OLICHUBATh e -
MIPOLIECCOB. BKJIaJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIHI B peIIeHNe
paccMmarpuBaeMon IpoOIEMBI
Haqume TUIoTe3bl. PU3NUecKHue 3aKOHBI U TCOPUH. JACMOHCTPHUPOBATh HA IIPUMEpPax poJjib U MECTO
I'panuiel npuMeHUMOCTH (YU3NIECKHUX 3aKOHOB. ¢u3uky B HOpMUPOBaHUN COBPEMEHHON HAy4YHOU
> [IpuHUUI COOTBETCTBUSL. KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU bubmmoreka [HOK
Poib 11 MecTo pusukH B JOPMUPOBAHNUN COBPEMEHHOM Y TEXHOJIOTHUH, B TPAKTHUYECKOU NesITeTbHOCTH https://m.edsoo.ru/ff0c33e6
Hay4HOH KapTUHBI MUPA, B IPAKTHYECKON JESITEIIBHOCTH JOIen
JIIOJIEN.
Paznen 2. MEXAHUKA - 184.
YUUTBIBATH I'PAHULIBI IPUMEHCHUA
H3yUYEHHBIX (PU3UUECKUX MOAETICH: MaTepruanbHas
TOYKA, MHEpLUAJIbHASA CUCTEMA OTCUETA TIPU
peueHrH (GU3NIECKUX 3a/1a4;
Mexannueckoe ABMKeHUE. OTHOCUTENBHOCTD
MeXaHW4YecKoro ABMKeHus1. Cucrema oTcyéTa. OTMCPIBATD MEXAHITACCKOC AABIDICHHC,
UCTIONB3Ys PHU3NYecKre BEIMUMHBI: KOOPANHATA,
3 Tpaexropus. Ilepemenienne, ckopocTs (CpenHssa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c3508




($u3NIeCcKOoil MOJENBI0, HCIIOIB3YS (PU3MUECKHIE
3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJl3a YCIOBHS
3aJla4y¥ BEIOUPATh (PU3MUECKYIO MOJEIB, BRIACISATh
(bm3nyeckue BeTNIUHbI U (POPMYITBI, HEOOXOAUMBIE
TS €€ peleHus1, MPOBOIUTD PAcYETHI U OLICHUBATD
peaNbHOCTH MOTyYEHHOTO 3HAYeHHS (PH3HIECKOM
BEJIMYUHBL;
pelaTh Ka4YeCTBEeHHbIC 3a1a4H:
BBICTPaNBaTh JJOTHYECKH HETIPOTHBOPEUHBYIO
LEMOYKY PacCyKJIECHUH C OMOPON HAa U3yUYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

PaBHOMepHOE npsAMonnHeiiHOe ABMKeHUE. CloKeHNE
NIEPEMELICHUN U CII0KEHHUE CKOPOCTEH.

pacno3HaBaTh GU3MUECKHUE SIBICHUS
(mporuiecchl) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE ABHKCHUE;
pemaTs pacyETHBIC 3a1a4H C SIBHO 3aJaHHON
(hM3HYECKOI MOJIENBIO, UCTIONB3Ysl pHu3rueckue
3aKOHBI ¥ IPUHIMIIEI, HA OCHOBE aHAIN3a YCIOBHS
3aJa4u BBIOUPATh (PU3HUECKYI0 MOAETb, BBIACISATD
¢uznveckre BeIMYUHbI U GOPMYITbI, HEOOXOAUMBIC
JUTsL €€ peleHus1, MPOBOIUTh PAcUYETHI U OIICHUBATD
peanbHOCTh MOTYYEHHOTO 3HaYeHHs (PU3NIECKON
BEJIMYMHBI;
pelaTh Ka4eCTBEeHHbIC 33/1a4H:
BBICTPaNBaTh JIOTMYECKHU HETTPOTHBOPEUHBYIO
LETOYKY PacCy>KJICHUH C OIOpOH Ha N3yUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SBICHUS

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHHE.
I'padmkn 3aBHCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHMUS, IIyTH U NIEPEMELIEHUS MAaTEPUAIIBHON TOUKU
OT BPEMEHHU.

pacrno3HaBaTh GU3NYECKUE SIBICHUS

(mporiecchl) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHHKH: PaBHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE IBUKEHHUE;

peliath pacu€THbIE 3a/1a41 C SIBHO 3aJIaHHOU
(hU3UYECKOM MOJIENBIO, UCIIOJB3Ysl pHU3HUecKue
3aKOHBI M IPUHLIUIIBL, HA OCHOBE aHAJIN3a yCIOBHS
3aJa4y BEIOMPATh PU3HUYECKYIO MOJAETb, BBIACISATH
(u3nveckre BeIMIUHbBI U GOPMYITbI, HEOOXOAUMBbIC

JU1s €€ peleHus, MPOBOAUTL PACYETHI U OLIEHUBATH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c372e




PEABHOCTH IOJTyYEHHOTO 3HAYCHYSI (Pr3NIecKoi
BEJINYMHBI;
peniaTh KA4YeCTBEHHbBIE 3a1a4u:
BBICTPauBaTh JIOTMYECKU HEIPOTUBOPECUUBYIO
LIETIOYKY PacCyKIAEHUI C ONIOPOX HAa U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH B (PH3MYECKUE SIBICHUS

CBo0ojHOE najieHue. Y CKOpeHrue CBOOOTHOIO TIaACHUS

pacmo3HaBaTh QU3NUECKHUE SIBICHUS
(Tiportecchl) 1 OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHKH: CBOOOHOE TTaIeHIE TeT,
pemaTh pacy€THBIE 3a/1a4H C SIBHO 3aJaHHON
(hu3HYECKOI MOJIENBIO, UCTIONB3Ysl (pu3HUecKue
3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAIIN3a yCIOBHS
3aJlayM BEIOUPATh (DU3HUYECKYIO MOJIEIb, BBIACIATh
(uznveckre BeIMYUHbI U GOPMYIIbI, HEOOXOAUMBIC
IS €€ peleHns], IPOBOAUTE PAaCUETHI U OLIEHUBATD
PEeaNBbHOCTH MOTyYeHHOTO 3HAYeHHS (DU3HUECKON
BEJIMYMHBI,
pelaTh Ka4eCTBEeHHbIC 3a/1a4H:
BBICTPauBaTh JIOTHIECKA HEMPOTHBOPEUUBYIO
LIETIOYKY PaCCyKIAEHUI C ONIOPON HAa U3yUECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c39cc

Kpuponuneiinoe npuwxeHue. JBuxeHue MaTepuaibHOMU

TOYKH 110 OKPY>KHOCTH C IOCTOSIHHOH 110 MOJLyJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTb, JINHEHAsI CKOPOCT.
[epuon u yacrora obpamenus. [leaTpocTpemurenpHoe
YCKOpEHHE.

pacrno3HaBaTh GU3NYCCKUE SBICHUS

(mpotiecchl) M OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH: JBIKEHHUE TI0 OKPYKHOCTH;
pemaTs pacyETHBIE 3a/1a4H C SIBHO 3aaHHON
(hu3nYECKOI MOJIENBIO, UCIIONB3Ysl pu3nuecKue
3aKOHBI ¥ IIPUHIMIIBI, HA OCHOBE aHaJIN3a yCIOBUS
3aJauy BBIOMPATh PU3HUECKYIO MOJAETb, BEIACISAT
(uznveckre BeIMIUHbI U GOPMYITbI, HEOOXOMMBbIE
JUTsL €€ peleHus1, MPOBOIUTh PAcYEThI U OIICHUBATh
pearbHOCTh MOTYYEHHOTO 3HaYCHHsT (PU3NIECKON
BEJIMYMHEI,
pelarh Ka4eCTBEeHHbIC 33/Ia4H:

BBICTPanBaTh JJOTMYECKH HETTPOTHBOPEUHBYIO
LEMOYKY PacCcy>KJICHUH C OIOpOl Ha N3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBICHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc3ada

pacro3HaBaThb (I)I/I3I/II'ICCKI/IG SABJICHUS

IIpunnun otHocutensHocTy ["anunes. MHepunansHbie

butmmoreka [IOK




https://m.edsoo.ru/ffOc3be8

cucteMsbl otcyerta. [lepBriit 3akoH HeroToHa

(mpouecchl) 1 OOBSICHATH HX HA OCHOBE 3aKOHOB
MEXaHUKH: WHEPLHS, B3aUMOICHCTBHE TE;
AQHAIM3UPOBATH (PU3UUECKHE TTPOIIECCH U
SIBJICHUS, HCHIONB3YS (PU3HUECKUE 3aKOHBI U
MPUHIUIIEL: TPUHIKI PABHOIIPABUS
MHEPUUATBHBIX CUCTEM OTCUETA, IIPU STOM
pas3IMyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0
MaTeMaTHYEeCKOE BBIPAKEHUE U YCIIOBHS
(rpaHuipl, 001aCTH) TPUMEHUMOCTH

OITMCBIBATh MCXaHHYCCKOC IBHXXCHHUC,

Macca tena. Cuna. [TpyHIMI Cynepno3uIy CHIL.
Bropoii 3akon HeloTOHA A1l MaTepUaIbHON TOYKH

UCTIONB3Ys (pru3nyecKkre BETMUMHBI: Macca Tea,
CHJIA; IPY ONMCAHNUHU IPABUIIBHO TPAKTOBATh
(U3UUECKUil CMBICI UCTIONIB3YEMbIX BETMUUH, UX
0003HAYCHUS U €ANHUIIBI, HAXOJUTH (POPMYJIBL,
CBSI3BIBAOIINE JAHHYIO (DU3NUECKYIO BEIUIMHY C
JPYTUMH BEIWIMHAMY;
aHATM3UPOBATH PU3MUYECKHE TPOLIECCH U
SIBJICHUS1, UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI H
npuHuunsel: I, IT u III 3akonsl HetoToHa, pu 3TO0M
pa3InvaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BBIPAKEHUE U YCIIOBHS
(rpanuIIbl, 0071aCTH) MPUMEHUMOCTH;
AQHAJTM3UPOBATH (PU3MUECKHE TPOLECCH U
SIBJICHUS1, HCTIOJIB3Ys (PU3MUECKUE 3aKOHBI H
MPUHLMIIBL: TPUHLMI CYNEPIO3ULUH CHII, IPH
3TOM pa3lInvaTh CIOBECHYIO ()OPMYIUPOBKY
3aKOHa, ero MaTeMaTHYECKOE BEIPAKEHUE U
ycIioBUs (TPaHUIIbI, 00JIACTH ) IPUMEHUMOCTH;
pemaTs pacyETHBIE 3a/1a4H C SIBHO 3aaHHON
(u3NIecKoil MOJIETbIO, UCTIONB3YS (pU3nYecKue
3aKOHBI ¥ [TPUHIIHIIGI, HA OCHOBE aHAIN3a YCIIOBHS
3aJa4y BEIOMPATh PU3HUECKYIO MOJETb, BBIACISATH
¢uznueckue BeIMYUHbI U GOPMYJIIbl, HEOOXOAUMBIE
JUTsL €€ peleHus1, MPOBOJIUTh PAcYETHI U OIICHUBATD
pearbHOCTh MOTYYEHHOTO 3HaYeHHsT (PU3NIECKON
BEJIMYMHBI,
pelaTh Ka4eCTBEHHbIC 3a/1a4H:

BBICTpanBaTh JIOTMYCCKU HETIPOTUBOPECUYNBYIO

butmmoreka [IOK
https://m.edsoo.ru/ffOc3be8




LCMOYKY paCC}’)K}_ICHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC
3aKOHbI, 3daKOHOMCPHOCTHU U (1)I/ISI/IIIGCKI/IC SABJICHUS

10

Tpetuii 3axkoH HproTOHA AJ11 MaTepUaIbHBIX TOYEK

aHAIM3UPOBATH (PU3MUYECKUE MPOIIECCHI U
SIBIICHUS, UCITOJIB3YS (PU3UUCCKHUE 3aKOHBI U
npunimnel: 1, IT u 11 3akonst HeroToHa, npu 3TOM
pas3irygaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €TO
MaTEMaTHYECKOE BBIPAKCHUEC U YCIOBUS

(TpaHUITBI, 00JIACTH) MPUMEHUMOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3be8

11

3akoH BceMupHoro tarorenus. Cuna tsoxectu. [lepBas

KOCMHYECKas CKOPOCTh

aHATM3UPOBATH PU3MUYECKHIE TPOLIECCHl U
SIBJICHUS1, UCTIOJIBb3Ys (PU3MUECKUE 3aKOHBI H
NPUHIMIIEL 3aKOH BCEMUPHOTO TATOTSHUS, IPH
9TOM pa3iuvaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, ero MaTeMaTHYECKOE BEIPAKECHUE U
ycIoBUS (TPaHUIIBI, 00IACTH) TPUMEHUMOCTH;

penIate pacyETHBIC 3a/1a9H C SIBHO 331aHHOM

(hU3HYECKOI MOJIENBIO, UCIIONB3Ysl pHu3nuecKue
3aKOHBI ¥ TPUHIIUIIBI, HA OCHOBE aHAJIHM3a YCIIOBHUS
3371241 BHIOUPATh (PU3HMUYECKYIO MOJIEINb, BEIICIATH
(u3nveckre BeIMYUHbI U GOPMYITbI, HEOOXOAUMBIC
JUTsL €€ peleHus1, MPOBOIUTH PAcYEThl U OIICHUBATh
peaTbHOCTD MOMYYEHHOTO 3HAUCHHS (PU3NIECKON

BEJIMYHHEI,
pelaTh Ka4eCTBEeHHbIC 33/1a4H:

BBICTPaMBaTh JIOTHYECKH HEMPOTUBOPEUUBYIO
[ETIOYKY PacCyK/ICHUH ¢ ONOPOi Ha U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec temna

pelaTh pacyEéTHBIE 3a/1a4H C BHO 3aJ[aHHOW
(hu3UYECKOM MOJIENBIO, UCIIONB3Ysl pu3rueckue
3aKOHBI ¥ ITPUHIIHUIBI, HA OCHOBE aHAJTN3a YCIIOBHS
3aJlayd BEIOUPATh (DU3MUYECKYIO MOJIEIb, BBIACISATh
(u3nveckre BeIMIUHbBI U GOPMYITBI, HEOOXOAUMBbIC
JU1s €€ peleHus, MPOBOJAUThL PACUETHI U OLIEHUBATH
PEaNBHOCTH MOJTyYEHHOTO 3HAYCHUS (DU3HUECKOM
BEJIMYUHBL;

peliaTh Ka4eCTBEHHbBIC 3aauu:

BBICTPauBaTh JIOTHYECKA HEMPOTHBOPEUUBYIO

LOCIIOYKY paccymneﬁnﬁ C OHOpOﬁ Ha U3YYUCHHBIC

butmmoreka [IOK
https://m.edsoo.ru/ff0c3el8




3aKOHbBI, 3aKOHOMCPHOCTH U (1)I/I3I/IIICCKI/IC SIBJICHUS

13

Tpenne. Buapl TpeHHs (TTOKOS, CKOJIEKEHUS, KAUCHU).
Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUs CKOJIbXKCHHUS
u cuia Tpenus nokos. Koagdumuent tpenus. Cuna
COIIPOTHBIICHHUS TIPU IBMXKCHHUH Tella B XHUKOCTH HITH
rase.

OOBSCHSITH OCHOBHBIC IPUHITUIIBI ICHCTBUS
MalIVH, TPUOOPOB U TEXHUYECKUX YCTPOKCTB;
pa3ianuaTh YCIOBUS UX 0€30MaCHOTO
HCIIOJIL30BAaHMS B IIOBCEIHEBHOM KU3HU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[locTynaTensHOE 1 BpaliaTeabHOE IBHXKEHUE
a0COJIFOTHO TBEPAOTO Tea.

MoOMEHT CUJIBI OTHOCHTEIILHO OCH BpaliCHus.

[Inedo cunbl. YClioBUSA paBHOBECHUS TBEPIOIO TENIA.

YUUTHIBATh T'PAaHULIBI IPUMEHEHUS
M3YYEeHHBIX (PU3NIECKIX MOJeNel: abCOIOTHO
TBEPIOE TEJIO MPH PEIICHUH (PU3HMUYECKHX 3a]1a4;

peliaTh pacu€THbIE 33141 C ABHO 3aJJaHHOU
(hm3ruecKoil MOJIENBI0, UCTIONB3Ys (pr3mueckre
3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHall3a YCIOBHS
3aJlayM BEIOUPATh (DU3MUECKYIO MOJIEIb, BBIACIATh
(hm3nueckue BeTUIUHBI U (POPMYITBI, HEOOXOAUMBIE
IS €€ peleHns], IPOBOAUTE PACUETHI U OLIEHUBATD
peaTbHOCTh MOTYYEHHOTO 3HaYCHHS (PU3UIECKON
BEJIMYHHBI,
pelaTh Ka4eCTBEHHBIE 3a1a4H:
BBICTPanuBaTh JOTMYECKU HEITPOTHBOPEUHBYIO
LIETIOYKY PacCy X IEHUN C ONIOPON Ha U3yUECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HMUECKHE SBICHUS

Bbubmunorexa [IOK
https://m.edsoo.ru/ff0c41a6
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NMnynbsc MaTepranbHOW TOYKH, CHCTEMBI
MaTepualIbHBIX ToueK. MMImynbe cuitbl. 3aKoH
COXpaHEHUs UMITyJIbca. PEakTHBHOE JBUKEHUE

OIMKCHIBATh MEXaHUYECKOE JIBHIKCHUE,
UCTIONB3Ys (PU3HUYECKHE BEIUYMHBI: UMITYJILC TENA;
[IPH OIUCAHUHU TIPABUIBHO TPAKTOBATh
(pM3UYECKUI CMBICIT UCTIOIB3YEMbIX BEIMYUH, UX
0003HAYCHHUS U EANHUIIBI, HAXOIUTb (OPMYJIBI,
CBAI3BIBAIONIHE JAHHYIO (U3UUECKYIO BEINIHHY C
JIPYTHMMU BETMYUHAMH,

aHATU3UPOBATH PU3MUYCCKHIE TPOIIECCHI U
SIBIICHUS, UCITOJIB3YS (PU3UYECKHE 3aKOHBI U
MPUHIIMIIBL 3aKOH COXPaHEHHS UMITYJIbCa, IPH
9TOM pa3in4aTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BEIPAKCHHUE U
yCIIOBUS (TPAaHUIIBI, 00JIACTH) IPUMEHUMOCTH;
OOBACHSATH OCHOBHBIC TPUHIIUIIBI JCHCTBHS
MallIvH, TPUOOPOB U TEXHUIECKUX YCTPOMCTB;

pa3ian4aTthb YCJIOBUA UX 0e30IacHOro

butmmoreka [IOK
https://m.edsoo.ru/ff0c43d6




WCIIOJIb30BaHUS B MIOBCEAHCBHOM JKU3HU;
peniaTh pacy€THhIC 3a/1a4M C IBHO 33JJaHHON
(hm3nyuecKoif MOIENbI0, NCIIONB3YS (pr3mueckre
3aKOHBI M IPUHIINIIBL, HA OCHOBE aHAJIN3a yCIOBHS
3aJlay¥ BEIOUPATh (DU3MUYECKYIO MOJIEIh, BBIACISATh
(hm3nueckue BeTUIUHbI U (POPMYITBI, HEOOXOAUMBIE
JUTS €€ pEMCHUS, IPOBOJINTH PACUETHI U OLICHUBATh
PEANBHOCTD MOJTyUYEHHOTO 3HAYCHUS (DU3HUSCKOM
BEJIMYUHBL;
pemaTs Ka4eCTBEHHBIC 3aaqu:
BBICTPauBaTh JIOTUYECKH HEIPOTHBOPECUUBYIO
LIETIOYKY PACCyKIAEHUIN C ONIOPON HAa U3yUYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3MUYECKUE SIBICHUS

OITMCBIBATh MCXaHHYCCKOC IBHIXCHHUC,

16

PabGota cunpl. MOIIHOCTE CHIIBI.

Kunetnyeckas sHeprusi MaTepuaibHOR Touku. Teopema
3aJlayM BEIOUPATh (DU3MUECKYIO MOJIEIb, BBIACIATh

00 M3MEHEeHNH KMHETUYECKONH SJHEPTUU

WCTIONB3Ys (PU3NYECKre BETMINHBI: KHHETHIECKas
SHEPrus; MpU ONMUCAHUU PABUIBLHO TPAKTOBAThH
(pM3UYECKUI CMBICIT UCTIOIB3YEMbIX BEIMYUH, UX
0003HAYCHHUS U CIUHUIIBI, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIONIHNE MAHHYIO (DM3UYECKYIO BETUYHHY C
JIPYTUMH BETUYUHAMY;

peliath pacu€THbIE 3a/1a41 C IBHO 3aJIaHHOU
(hm3nuecKoil MOJIENBI0, UCTIONB3Ys (pr3nueckre
3aKOHBI U MIPUHIIUIIBL, HA OCHOBE aHAIN3a yCIOBUS

(hm3nueckue BeTUIUHbI U (POPMYITBI, HEOOXOAUMBIE
Ut €€ peleHus1, IPOBOIUTH PAcYEThl M OLICHUBATD
pearbHOCTh MOTYYEHHOTO 3HAUCHHS (PU3UIECKON
BEJIMYMHBI,
pelaTh Ka4YeCTBEeHHbIE 3a1a4H:
BBICTPanuBaTh JJOTMYECKH HEITPOTHBOPEUHBYIO
LIETIOYKY PACCyXJIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUUECKHUE SBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502
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ITorenuuansHas sueprus. [loreHuuanbHas sHeprust
yrpyro nehopMUpOBaHHON NpyKuHEL. [loTeHnanbpHas

SHEPTHsI TeJia BOJIM3HM MOBEPXHOCTH 3eMITH

OIMCBIBATh MEXAHUYECKOE IBUKEHUE,
UCTONB3Ys pU3HUECKHEe BETUUNHBIL:

MOTEHIUAJIbHAS SHEPIHsl; IPU OIIUCAHUU

MPAaBIIIBHO TPAKTOBATH (PU3NIECKHUI CMBICT

HCIIOJIb3YEMBIX BEJIMYMUH, UX 0003HaYEHUS U

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc461a




CAWHUIBI, HAXOAHUTH (bOpMYJ'IBI, CBA3BIBAIOIINC

(u3nUecKoil MOJETbIO, UCTIONB3Ys pru3ndeckue
3aKOHBI ¥ ITPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS
3a71a4M BHIONPATH (PU3HUYECKYIO MOJIENb, BEIICIATH
¢uznveckue BeIMYUHbI U GOPMYIIbI, HEOOXOAUMBIC
TS €€ peleHus1, MPOBOIUTD PAcYETHI U OLICHUBATD
PeaTbHOCTD MONYYEHHOTO 3HAUCHUS (PU3NIECKOM

3aKOHbI, 3aKOHOMCPHOCTHU U (1)H31/I‘I€CKI/IC SABJICHUS

JaHHYIO (PU3NYECKYIO BEJIHMYHHY C IPYTHUMHU
BEJIMYMHAMUY;
pemaTs pacyETHBIC 3a/1a4H C SIBHO 3aJaHHON

BEJIMYUHBL;
peliaTh KauecTBEHHBIE 3aJauu:
BBICTPaNBaTh JJOTMYECKU HEITPOTHBOPEUHBYIO
LEMOYKY PACCyKJIECHUH C OMOPON HA U3yUYECHHBIE

OIIMCBhIBATh MCXaHHYCCKOC IBMIKXCHUC,
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IToTeHMaNbHBIE U HENIOTEHUUAIbHBIE CUJIBL.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM

MEXaHHYECKOW SHEPTHH CUCTEMBI Tell. 3aKOH COXPAHEHUS

MEXaHUYECKOUN dJHEPIUU. YIIPYrHe U HEyIIpyrue
CTOJIKHOBEHHSI.

HCIIOJIB3YS (1)I/I3I/I‘-IGCKI/IG BCJIIMYMHBI: MCXaHUYCCKasa

pabota, MexaHW4eCKasi MOITHOCTb; TP OIMCAHUU
NPaBHJIBHO TPAKTOBATH (PU3NIECKHIA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS H
€IMHUIIBI, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOIIIE
JTaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHA
BEJINYNHAMU;
aHATM3UPOBATh PU3MUECKUE IPOIIECCHI U
SIBJICHHSI, HCIIOJIB3YS (PU3HUYECKUE 3aKOHBI U
NPUHIMUIIBL: 3aKOH COXPAaHEHUSI MEXaHNIECKON
SHEPTUH, TIPU 3TOM Pa3IUYaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €TO MaTeMaTHIECKOe
BEIp@XEHHE W YCIOBUS (TPaHHUIIbI, 007IacTH)
MPUMEHUMOCTH

BBITTOJIHATE OKCIICPUMCHTEI 110

JIP

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
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Jlaboparophas pabota «lcciieoBanue CBsI31 pabOThI
CWJIBI C I3MEHEHUEM MEXaHHYECKOW YHEPIHH Tella Ha
MpUMEPE PACTSHKEHUS] PE3UHOBOTO KIyTay

UCCIIEIOBAHUIO (PU3MUECKUX SIBICHUH U ITPOIIECCOB
C HCTIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX
HU3MEPEHU, IpU 3TOM (OPMYITUPOBATH
npobieMy/3a1ady U THIIOTE3y y4eOHOro
9KCIIEpUMEHTA, COOMPATh YCTAHOBKY U3

MIPEIIOKECHHOTO0 000PYIOBAHUS, TIPOBOAUTH OITBIT




1 (popMyIUpOBaTh BHIBOJIBL;
UCCIIEIOBATh 3aBUCHMOCTH MEKILY
(GU3UYIECKUMH BETMYMHAMH C UCTIOIb30BaHUEM
IPSAMBIX H3MEPEHHH, IIPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DMKCHPOBATH PE3YJIbTAThI MOJIy4CHHOMN
3aBUCHMOCTH (PM3HYECKUX BEITHMYHH B BU/IE TAOJIHIL
U rpadMKOB, JeNaTh BBIBOJBI 110 PE3yIbTaTaM
UCCJICIOBaHUS;
coOmoaaTh NpaBuiIa 0€30MacHOro Tpyaa
[P TTPOBEICHNUH UCCIIEOBAHUI B paMKax

yueOHOTr0 IKCTIEpUMEHTa, Y4eOHO-
MCCIIE/IOBATEIILCKOH M IIPOCKTHOM S TEIBHOCTH C
UCTIONIb30BAaHUEM N3MEPHUTEILHBIX YCTPOMCTB 1

m1ab0pPaTOPHOTO 000PYIOBaHUS

KP
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KonTponbHas padora o teme «Kunemaruka.
JluHamuka. 3aKOHBI COXPAHEHHUS B MEXaHUKE)

penaTe pacyETHHIC 3a/1a9H C SIBHO 33aHHOM
(hm3nyecKoil MOJIENbI0, UCTIONB3Ys (pr3mueckre
3aKOHBI ¥ IPUHIMIIBI, HA OCHOBE aHall3a YCIOBHS
3aJlayM BEIOUPATh (DU3HUYECKYIO MOJIEIb, BBIACIATh
(hm3nueckue BeTMIUHBI U (POPMYITBI, HEOOXOAUMBIE
JUTsL €€ peleHus], MPOBOIUTD PAcUYEThl U OLICHUBATh
peaTbHOCTh MOTYYEHHOTO 3HAUCHHS (PU3UIECKON
BEJINYMHEI,
penaTh Ka4eCTBEHHbIE 3a/1a9H:
BBICTPaWUBaTh JJOTMYECKH HEITPOTHBOPEUHBYIO

[ETIOYKY PacCyK/ICHUH ¢ ONOPOi Ha U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3NUECcKHe SIBICHUS

bubmunorexa LIOK
https://m.edsoo.ru/ff0c4b74

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA - 244.
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OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKOM
TEOPHH U UX OIMBITHOEe 000CHOBaHUE. bpoyHOBCKOE
nBkenue. Juddyszus.

pacrno3HaBaTh GU3NYCCKUE SBJICHUS
(mpotiecchl) U OOBSACHATH UX HA OCHOBE 3aKOHOB
MOJIEKYJISIPHO-KUHETHUECKOM TEOPUH CTPOCHUS
BeniecTa: quQ¢y3usi, OpOYHOBCKOE JBHKCHHUE;
aHAM3UPOBATH (DU3MUYECKHUE MTPOIIECCHI U
SIBIICHUS, UCITOJIB3YS (PU3UYECKHE 3aKOHBI U

CTPOEHHS BEUIECTBA, , IPH STOM Pa3IAvaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro

IIPUHOUIIBI: MOJICKYJIAPHO-KUHECTUYCCKYIO TCOPUTIO

MAaTEMAaTHUYCECKOC BBIPAXKCHUEC U YCIIOBUA

butmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2




(rpanuipl, 001aCTH) TIPUMEHUMOCTH

22

Xapaktep ABMKCHUS U B3aUMOJACHCTBUS YaCTHUII
BelecTBa. Mojenu CTpOeHHUsI ra3oB, XXUAKOCTEN U
TBEPIBIX TET U OOBSICHCHHE CBOWCTB BEIIECTBA HA

OCHOBE 3THUX MOJICIICH.

VUUTBIBATh TPAHHIIBI TPUMEHEHUS
M3YYCHHBIX (PU3NYECKUX MOJICIICH: MOJICIN
CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI MPU
pereHnn GU3NIECKUX 3a1ad;

pacro3HaBaTh PU3NUECKUE SBICHUS
(poriecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MOJIEKYJISIPHO-KUHETUIECKOW TEOPUU CTPOCHUS
BEIIECTBA: CTPOCHHUE KUJIKOCTEH 1 TBEPIBIX TEIl

23

Macca u pazmepsl Monekyi. Konnuectso
Bemectsa. [loctossHuas ABoraapo.

peliaTh pacu€THbIE 33141 C ABHO 3aJJaHHOU
(hm3ruecKoil MOJIENbI0, UCTIONB3Ys (pr3mueckre
3aKOHBI M MIPUHLIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS
3aJlayM BEIOUPATh (DU3MUYECKYIO MOJIEIb, BBIACIATh
(hm3nyeckue BeTUIUHbI U (POPMYITBI, HEOOXOAUMBIE
IS €€ peleHuns], IPOBOAUTE PACYETHI U OLIEHUBATH
peaTbHOCTh MOTYYEHHOTO 3HAYCHHST (PU3UIECKON
BEJIMYHHBI;
pelaTh Ka4eCTBEeHHBIE 3a1a4H:
BBICTPanBaTh JIOTHYECKHU HEMPOTUBOPEUUBYIO
LIETIOYKY PaCCyk IEHUN C ONIOPON Ha U3yUYECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUUECKHE SBICHUS

24

TennoBoe paBHOBecue. TemiepaTypa u e€ U3MepeHue.
[Ixana Temneparyp Llenscus

pacrno3HaBaTh GU3NYCCKUE SBJICHUS
(mpotiecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MOJICKYJISIPHO-KUHETHUECKOM TEOPUH CTPOCHUS
BEIIECTBA: U3MEHEHUE 00bEMA TEJT IIPU
HarpeBaHuH (OXJIAK/CHUH ), TEIIIOBOE PABHOBECHCE;
OIMCHIBATh U3YyUYCHHBIC TEIJIOBLIC CBONCTBA
TEJ U TEIUIOBBIC SBJICHUS, UCIIOJIb3Y (hPU3NICCKHUEC
BEJIMYHMHBI: TEMIIEPATYpa; IPU OMUCAHUT
MPABIIILHO TPAKTOBATh (PU3NIECKHUI CMBICIT
HCIOJIb3YEMbIX BEJIUYMH, UX 0003HAUCHUS
€IMHMIIbI, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIIIHE
JAHHYIO (DU3HUYECKYIO BEITUYUHY C APYTUMHU
BEJIMYUHAM;
aHAIM3UPOBATh (PU3UUYECKUE MPOLIECCHI U
SIBIICHUS, HUCITOJIB3YS (PU3NIECKHE 3aKOHBI U
MIPUHIIUIIBL: CBS3b CPETHEH KHHETHYECKOW SHEPTHH




TEIUIOBOTO JIBUKCHHS MOJICKYJI ¢ a0COIFOTHOM
TEMIIEPATYPOH, IPU ITOM Pa3IU4aTh CIOBECHYIO
(hOpMYJIHPOBKY 3aKOHA, €Tr0 MaTeMaTHYECKOe
BBIp@XEHHE W YCIOBUSA (TPaHHUIIBI, 007IacTH)
MPUMEHUMOCTHU

25

Mopgens uneanpHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKOHM TEOPUH M1€aIbHOTO Ta3a.

YYUATHIBATh TPAHUIBI TPUMEHEHUS
M3YYCHHBIX (PU3NICCKUX MOJIENICH: UIeaabHbIN ra3
MIPH peIIeHN (PU3NIECKHUX 3a1a9

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TeMIiepaTypa Kak Mepa CpeHen
KHHETUYECKOH SHEPTUH TEIIOBOT'O IBMXKEHUS YaCTHIL
rasa. llIkana remneparyp KenbBuHa. ['a30Bbl€ 3aKOHBI.

Ypasuenne Menneneesa—Kianelpona.

OTMCHIBATh N3yUEHHBIE TETJIOBbIE CBOWCTBA
TEJI ¥ TETUIOBBIC SIBJICHUS, UCTIONB3YS (PU3HUYECKIe
BEJIMYMHBL: JABJICHUE Ta3a, TEMIIEPaTypa, CPeIHssI
KUHETHYECKasl JHEPTUS Xa0THYECKOTO JIBHYKCHUSI
MOJIEKYJI, CpEAHEKBaApATHIHAS CKOPOCTD

MOJIEKYJT; TP OTIICAaHWUH TPABIWIIBHO TPAKTOBAThH
(bm3rUeCcKUil CMBICI UCTIOIB3yEMbIX BEIHYUH, UX

0003HAYCHUS U €ANHUIIBI, HAXOJUTH (POPMYJIBL,
CBSI3BIBAIONIHNE MAHHYIO (DM3UYECKYIO BETUYHHY C

JPYTHMU BETHYUHAM;
peliaTh pacu€THbIE 33141 C ABHO 3aJJaHHOU
(hu3UYECKOI MOJIENBIO, UCIIONB3Ysl pu3nueckue
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAIIN3a yCIOBHS
3aJlayM BEIOUPATh (DU3MUYECKYIO MOJIEIb, BBIACIATh
(u3nveckre BeIMYUHbBI U GOPMYITbI, HEOOXOAUMBIC
JUTSI €€ peleHws, TPOBOINTh PACUETHI U OLICHUBATh
PEeaNBHOCTH MOTyYEHHOTO 3HAYeHHS (PU3HUECKOM
BEJIMUHHBL;
pelIaTs Ka4eCTBEHHBIC 3aIauu:

BBICTPauBaTh JIOTHYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PacCy X IEHUN C ONIOPON Ha U3yUYECHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHUS,

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c511e
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3akoH JlansToHa. M30mpoiiecchl B uaealbHOM Ta3e C
IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.

pacrno3HaBaTh GU3NYCCKUE SIBICHHUS
(mporiecchl) U OOBACHATH UX HA OCHOBE
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUH CTPOCHUS
BEIIECTBA: [TOBBILICHHUE JAABJICHUS ra3a MPH ero
HarpeBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXKITY

napamMeTpaM COCTOSIHHUS Ira3da B U30IIPOLICCCax
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JlaGopatopHas pabota «lccienoBanue 3aBUCIMOCTH
MEX/Ty apaMeTpaMu COCTOSHUS Pa3pekeHHOTO Ta3ay

BBITIOJTHATH YKCIIEPUMEHTHI 1O
UCCIICJIOBAHUIO (DU3UUCSCKHX SIBICHHUI M TIPOLIECCOB
C UCTIOJIB30BAaHUEM NPSMBIX M KOCBEHHBIX
MU3MEPEHUH, IPH 3TOM (OPMYINPOBATH
npobieMy/3aiady U THIIOTE3y y4eOHOTro
HKCTIEPUMEHTA, COOMpATh YCTAaHOBKY U3
MPETI0KEHHOT0 000PYI0BaHNS, IPOBOIUTD OIIBIT
1 (opMyIUpOBaTh BHIBOJIBI;
UCCIIEIOBATh 3aBUCUMOCTH MEKITY
(GU3UIECKUMH BETMYMHAMH C UCTIOIb30BaHUEM
NPSMBIX U3MEPEHHH, ITPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThI ITOJTyUCHHOM
3aBUCHMOCTH (PM3HYECKUX BETHMYHH B BUJIE TAOJIHIL
U rpa(MKOB, JeNaTh BBIBOJBI [0 PE3yIbTaTaM
HCCJIC/IOBAHUS;
COOJIFOIaTh TipaBUiIa 0E30MaCHOTO TPyaa
NP NTPOBEJICHUH UCCIICIOBAHUI B paMKax
yueOHOT0 IKCTIEPUMEHTa, Y4eOHO-
MCCIIE/I0BATEIILCKOM M IIPOCKTHOM S TEIBHOCTH C
UCTIONIb30BAaHUEM N3MEPHUTEILHBIX YCTPOMCTB 1
nabopaTopHOTO 00OPYAOBAHUS

JIP
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I'panueckoe mpeacTaBaeHne U30MPOLECCOB: U30TEPMA,
n30xopa, nzobapa.

AQHAJTM3UPOBATH (PU3MUYECKHE TPOLECCH U
SIBJICHHUSI, UCTIOJIb3Ys (PU3NUECKUE 3aKOHBI U
MIPUHLIMIIBL: Ta30BbIE 3aKOHBI, IPH 3TOM pa3inyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKEHUE U YCIIOBHS
(rpanu1bl, 001aCTH) MPUMEHUMOCTH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c570e
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TepMonnHaMudeckas cucteMa. BHyTpeHHssI SHEprHs
TEPMOJUHAMHYECKON CUCTEMBI B CITOCOOBI €€
n3meneHus. KonmdaectBo TemnoTs! 1 paboTa.

BryTpeHH:s 3HEprusa 0JHOATOMHOTO UAEAIBHOTO rasa.

pemaTe pacy€THBIE 3a/1a4M C SIBHO 33JaHHOU
(bu3NIecKoil MOJIENbIO, NCTIONB3YS (pru3ndYecKue
3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS
3aJa4y BEIOMPATh PU3HUYECKYIO MOAETb, BBIACISAT
(u3nveckre BeIMIUHBI U GOPMYITBI, HEOOXOAUMbIC
JUIs €€ pelieHus], IPOBOJNUTD PacU€Thl U OLIEHUBATH
pearbHOCTh MOTYYEHHOTO 3HaYeHHsT (PU3UIECKON
BEJINYUHBI,
peniaTh Ka4eCTBEHHBIE 3a/1a4u:

BBICTpanBaTh JIOTMYCCKU HETIPOTUBOPCUYNBYIO

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c5952




LCMOYKY paCC}’)K}_ICHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC
3aKOHbI, 3daKOHOMCPHOCTHU U (1)I/ISI/IIIGCKI/IC SABJICHUS
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Buas! Teruionepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIHSA, U3ITyICHHUE.

paboTaTh B IPYIIIE C BHIMOJIHEHUEM
Pa3IUYHBIX COLUABHBIX POJICH, INTAHUPOBATH
padoTy IpyMITbl, pAIlHOHATILHO PaCcTIPEEeIIATh
0053aHHOCTH U IJIAHUPOBATH JICATEIHLHOCTD B
HECTaHJIaPTHBIX CUTYAIUsX, aICKBATHO OICHUBATH
BKJIQJT KQXKJIOTO M3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMaTpuBaeMoi IpooOIIeMbI

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHas TEINIOEMKOCTD BemecTBa. KommdaecTBo

TEIUIOTHI IpH Tertonepenayde. [lonstue 06 annadaTHOM

nporuecce.

OIHCHIBaTh U3Y4YECHHbIE TEIUIOBBIE CBOMCTBA
TEJI ¥ TEIUIOBBIE SIBJICHUS, UCTIONB3YS (PU3NYecKue
BEJMYUHBI: KOJIMYECTBO TETJIOThI, BHYTPEHHSIS
sHEprusi, paboTa rasa; Mpu ONUCAHUH MPABUILHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIONb3YEMBIX
BEJIMYMH, UX 0003HAUCHUS U €OUHULBI, HAXOAUTh
(opMyIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO
BEIMYMHY C APYTUMH BETNYHHAM

bubmunorexa [IOK
https://m.edsoo.ru/ff0c5c36
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IlepBblit 3ak0H TepMoauHaMUKU. [Ipumenenue
[IEPBOI0 3aKOHA TEPMOJUHAMHUKH K H30IPOLIECCAM.
I'paduueckas nHTEpHIpEeTaHs PadOTHI Ta3a.

pacrno3HaBaTh GU3NYCCKUC SIBICHUS
(mpotiecchl) 1 OOBSICHATH UX HA OCHOBE 3aKOHOB
MOJIEKYJISIPHO-KHHETHYECKOH TEOpHUH CTPOCHUS
BEIIIECTBA: U3MEHEHUe 00BhEMa Tel MpH
HarpeBaHuM (OXJIaKACHNH ), TEIUIOBOE PAaBHOBECHE;
aHAM3UPOBATH (PU3MUYECKHUE TTPOLIECCHI U
SIBJICHUS, UCTIOJIB3Y (1)I/I3I/I‘-IGCKI/IG 3aKOHbI 1
NPUHLUIBL: IEPBBIA 3aKOH TEPMOJMHAMUKH, IIPU
3TOM Pa3NINYaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BEIPAKECHHUE U
yCIIOBHS (IPaHUIlbI, 00JIACTH) TPUMEHUMOCTH

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc5efc
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Heob6paTumocTs npotieccoB B ipupoze. Bropoit 3akoH

TEPMOANHAMUKHN

pelaTh KaYECTBEHHbBIE 3aa4u:
BBICTPAMBATh JIOTUUECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCyXIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBICHUS;
KCII0JIb30BaTh MPH PEIICHUH YIEOHBIX 3aa4
COBpEMEHHbBIC HH(POPMALIMOHHBIC TEXHOIOTHH JJIs
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U

MpeCcTaBIeHUs YIeOHOH N HayYHO-TIOMYJIAPHOI

butmmoreka [IOK
https://m.edsoo.ru/ff0c6230




nHPOpPMAaLIUH, TOTYISHHON U3 Pa3InYHbIX
HUCTOYHUKOB, KpUTUYECKU aHATH3UPOBATh
MOTy4aeMyto HH(OPMAITHIO
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TemnoBbie MalUHbBL. [[pUHIIUAIIBI JEHCTBUS TEIIIOBBIX
MamyH. [Ipeobpa3oBaHus JHEPTUH B TETUIOBBIX
MmarmHax. Koagduiuent nonesnoro aeicTBus

TETJI0BOM MAIlIMHBI.

TEJI U TCIJIOBBIC SABJICHUS, UCIIOJIb3YS (I)I/ISI/ILIGCKI/IG
TCIUIOBOI'O ABUTATECJIA; IMIPU OIMMMCAHNU IPABUIIBHO

BCIIMYHH, UX 0003HAYCHUS U CIUHUIIBI, HAXOIUTh

OIKCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA
BEITMYUHBI: KOI(DPHUITUEHT MTOIE3HOTO TCHCTBHS
TPAKTOBATh (PUIUUECKUI CMBICI UCTIONB3yEeMbIX

(opMyIIbl, CBA3BIBAIOLINE JAHHYIO PU3MUECKYIO
BEJIMYMHY C IPYTUMH BETTHUHHAM;
OOBSICHATH OCHOBHBIE IPUHIMIIBI JEHCTBUS
MallluH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nnvaTth ycloBHA UX 0€30MacHOTO
HCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HA

bubmmorexa [JOK
https://m.edsoo.ru/ff0c600a
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Huxn Kapro u ero ko3 puIiueHT moe3Horo AeiCTBHSL.

(u3nUeckre BeIMIUHbI U GOPMYITbI, HEOOXOAUMBbIE

peliaTh pacu€THbIE 33141 C ABHO 3aJJaHHOU
(hm3nuecKoil MOJIENbI0, UCTIONB3Ys (pr3mueckre
3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIIN3a yCIOBHS
3aJlayM BEIOUPATh (DU3HUECKYIO MOJIEIb, BBIACIATh

JUIs1 €€ peleHus], POBOAUTH PACUEThl U OLICHUBATH
PEaNbHOCTD MOJIyYEHHOTO 3HAYCHUS (DU3MUESCKOM
BCJINYHUHDBI,

peniaTh KaYeCTBEHHbIE 3a/1a4u:
BBICTPauBaTh JIOTMUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PaCCy X IEHUN C ONIOPON Ha U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3HUYECKUE SIBICHUS

37

OKojorudeckre npo0IeMbl TeIII0IHEPTeTHKH

WCTIOJIB30BaTh MPH PEIICHUH yUeOHBIX

3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH JUIs [IOUCKA, CTPYKTYPUPOBAHUS,
WMHTEPIPETAllNH U MIPEICTaBICHNs yIeOHOH 1
HAYYHO-TIOMYJISIPHOW HHPOPMAITUH, TIOITyIeHHON

13 Pa3JINYHBIX UCTOYHUKOB, KDUTUYECKU

aHaJIM3UPOBATH MOJIyYaeMylo HH(OpMALIUIO;
IIPUBOAMTH IIPUMEPHI BKIJIAJIa POCCUNCKUX U
3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,

00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B




pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;
HCIOJB30BaTh TEOPETUUECKUE 3HAHUS 10
(hu3uKe B MMOBCEIHEBHOM XU3HU I 00eCIICUCHUS
0€30IacHOCTH TIPH OOpaIIeHNN ¢ IPHOOpaMH U
TEXHUYECKUMH YCTPONCTBAMU, NI COXPAHCHHUS
3II0POBbS ¥ COONIOICHHSI HOPM KOJIOTHYECKOTO
TIOBEJICHUS B OKPY>KaloIle cpene;
paboTaTh B IpyIIIE C BHITOTHEHUEM
Pa3IUYHBIX COLMABHBIX POJICH, INITAHUPOBATH
paboTy IpyMITbl, pAIIIOHATILHO PaCTIPEEIIATh
0053aHHOCTH U IJIAHUPOBATH AEATEIBLHOCTD B
HECTAaHAAPTHBIX CUTYyallUIX, aICKBATHO OLICHUBATDH
BKJIQJT KQKJIOTO W3 YYACTHUKOB TPYIITBI B PEIICHUE
paccMmarpuBaeMon IpoOIEMBI

38

Oo6o6marommii ypok «MonexysipHast puznka. OCHOBEI
TEPMOTHHAMHUKID

penaTe pacyETHBIC 3a/1a9H C SIBHO 331aHHOM
(hm3nyecKoil MOJIENbI0, UCTIONB3Ys (pr3mueckre
3aKOHBI ¥ IPUHIMIIBI, HA OCHOBE aHall3a YCIOBHS
3a]]au BEIOUPATh PU3HUYECKYIO MOJETb, BBIICISATD
(hm3nueckue BeTMIUHBI U (POPMYITBI, HEOOXOAUMBIE
JUTsL €€ peleHus], MPOBOIUTD PAcUYEThl U OLICHUBATh
peaTbHOCTh MOTYYEHHOTO 3HaUYCHHST (PU3UIECKON
BEJINYNHBI

Bbubmunorexa [IOK
https://m.edsoo.ru/ff0c6938
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KonTponbHas pabota o teme «MoekyispHas (pu3nka.

OCHOBEBI TECPMOANHAMUKN»

peliath pacu€THbIE 3a/1a4U C ABHO 3aJJaHHOU
(hm3nuecKoil MOJIENBI0, UCTIONB3Ys (pr3nueckre
3aKOHBI M TIPUHIIMIIBL, HA OCHOBE aHAIIN3a yCIOBHS
3aJlayM BEIOUPATh (DU3MUECKYIO MOJIEIb, BBIACIATh
(bn3nueckue BeTUIHHbI U (HOPMYITBI, HEOOXOAUMEIE
JUTsI €€ peleHus, TPOBOINThH PACUETHI U OLICHUBATh
pearbHOCTh MOTYYEHHOTO 3HAUYCHHST (PU3UIECKON
BEJTHYHMHBI

KP

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6a50
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[MapoobOpazoBanue 1 KoHAeHcalws. Mcnapenue u
KHIIeHHE. Y eNbHas TerIoTa napooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyPhI KHIICHUS OT JaBIICHHUS.

pacro3HaBaTh GU3NUECKUE SIBICHUS
(potiecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MOJIEKYJISIPHO-KHHETHYECKOH TEOpUU CTPOSHUS
BELIECTBA: HCIIApPEHUE, KOHACHC AU, KUTIEHHUE

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c63b6
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AOcComoTHas 1 OTHOCUTEJBbHAS BIQXKHOCTh BO3IYyXa.
Haceimennstit nap

pacno3HaBaTh (U3NYECKUE SIBICHUS
(mporiecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB

butmmoreka [IOK
https://m.edsoo.ru/ff0c64d8




MOJ'IGKy.]'ISIpHO—KHHGTH‘IGCKOﬁ TCOPpUU CTPOCHUA
BCIICCTBA: BJIAXXHOCTH BO3yXa

42

TeEpmoe Teno. Kpucramnmueckue v aMmopHbIC Tela.
AHU30TpONUs CBOUCTB KpUCTAIIOB. XKuakue
kpucTtayuiel. COBpeMEHHbBIE MaTepPHAIIbL.

pacno3HaBaTh GU3NYCCKUC SBICHUS
(poriecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MOJIEKYJISIPHO-KUHETHYECKOI TEeOpHUH CTPOCHUS
BEIIEeCTBA: IUIABJICHUE, KPUCTAIITH3AIIS,
OOBSACHATH OCHOBHBIC TPUHIIUTIBI JCHCTBUS
MaIlvH, TPHOOPOB U TEXHUIECKHUX YCTPOICTB;
pa3iryaTh YCIOBHUS X 6€30MacHOTO
WCIIONB30BAHUS B TOBCEIHEBHOM KU3HU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c65f0
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[InaBneHue u KpucTaUIM3anus. Y AejbHas TEIUI0Ta
riaBnenus. Cyonumanus

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c6708
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YpaBHEHHE TETIOBOTO OaaHca

penIaTe pacyETHBIC 3a/1a9H C SIBHO 331aHHOM

(hu3HYECKOI MOJIENBIO, UCIIONB3Ysl pu3ruecKkue
3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHalN3a YCIOBHS
3371241 BHIOUPATh (PU3HMUYECKYIO MOJIEINb, BEIICIATH
(hm3nueckue BeMUIUHbI U (POPMYITBI, HEOOXOAUMBIE
I €€ peleHus], MPOBOAUTh PACUETHI U OLICHUBATH
peaTbHOCTD OMYYEHHOTO 3HAUCHHS (PU3NIECKOMN

BEJINYMHEI,
pelaTh Ka4eCTBEHHbIC 33/1a4H:

BBICTPAanMBATh JIOTMYECKH HETIPOTUBOPCUUBYIO
[ETIOYKY PacCyK/ICHHH ¢ ONOPOH Ha U3y4YEHHBIE
3aKOHbI, 3aKOHOMEPHOCTHU U q)HSPI‘IeCKI/Ie SIBJICHUS

Bbubmunorexa [IOK
https://m.edsoo.ru/ff0c6820

Paznen 4. JIEKTPOAUHAMMUKA — 224.
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DnekTpu3anusi Tell. DIeKTpUIecKuil 3apsia. JBa Buga
ANIEKTPUIECKUX 3aPSIOB

OITUCHIBATh N3y4YECHHBIE AIEKTPHYECKUE
CBOJCTBA BEIIECTBA U DJICKTPUUECKHUE SBICHUS
(potiecchl), HCTIONB3YA (PU3NUECKUE BETUIHHBIL:
BHCKTpI/I‘-IeCKI/Iﬁ 3apsad; Ipu OIMMCaHWUU IPaBUIIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCTIONB3YEMBIX
BCIIMYHH, UX 0003HaYEHHS U CANHUIILI; YKa3bIBaTb
(OpMyJIBI, CBSA3BIBAONINE JJAHHYIO (PU3MUECKYIO
BEJIMYHMHY C APYTMMH BeJTMUMHAMU

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc6bcc
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aHAJTN3UPOBATh (PU3HUECKHE MTPOIIECCH U

[IpoBoAHUKH, AUAIEKTPUKHA U TTOTYITPOBOJIHUKH. 3aKOH

bu6mmoreka IJOK




COXpaHCHUA SJICKTPHUYCCKOTO 3apdaaa

SBJICHUS1, UCTIOJIBb3Ys (PU3NUECKUE 3aKOHBI U
MPUHIMIIBL: 3aKOH COXPaHEHHUS JIEKTPUIECKOTO
3apsijia, MPH 3TOM pa3InvaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpa)KEHHE U YCIOBHS (TPaHHUIIbI, 00JIACTH)
MPUMEHUMOCTH

https://m.edsoo.ru/ff0c6bcc
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BzaumogeiictBue 3apsaoB. 3akoH Kynona. Toyeunslit
BJIEKTPUUECKUH 3apsij

YUUTHIBATh TPAHHIIBI TPUMEHEHUS
M3YYEeHHBIX (PU3NIECKUX MOJIEIIEH: TOUSTHBIH
UIEKTPUUIECKUH 3apsf [IPU PELIeHUH PU3NIECKUX

3aja4; pacro3HaBaTh PU3NYECKHUE SIBICHUS
(mporuiecchl) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIECKYISIPHO-KHHETHUECKON TEOPUH
CTPOCHUS BELIECTBA U AIIEKTPOINHAMUKH:
AIIEKTPU3ALUS TEJI, B3aUMOJICHCTBUE 3apsI0B;
AQHAJTM3UPOBATH (PU3MUECKHE IPOLECCHI U
SIBJICHUSI, UCTIOJIB3Ys (PU3NUECKUE 3aKOHBI U
MPUHIMIEL: 3aK0H KynoHa, mpu 3ToM pazinuyarthb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuIB, 00IACTH) MPUMEHUMOCTH;
peliath pacu€THbIE 3a/1a4U C ABHO 3aJJaHHOU
(u3nUecKoil MOJIETIbIO, UCTIONB3YS (pru3nUecKue
3aKOHBI ¥ IIPUHLMIIBI, HA OCHOBE aHaJN3a YCIOBUS
3aJlayM BEIOUPATh (DU3MUECKYIO MOJIEIb, BBIACIATh
(hm3nueckue BeTUIHHBI U (POPMYITBI, HEOOXOAUMBIE
Ut €€ peleHus], MPOBOIUTH PACYETHI M OLICHUBATD
peaTbHOCTh MOTYYEHHOTO 3HAYCHHST (PU3UIECKON
BEJIMYMHBI,
pelaTh Ka4YeCTBEHHbIE 3a1a4H:
BBICTPanUBaTh JJOTMYECKH HEITPOTHBOPEUHBYIO
LIETIOYKY PACCyXIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

bubnmnoreka IJOK
https://m.edsoo.ru/ffOc6cesd
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SHGKTPI/I"ICCKoe IoJe. HaHpH)KéHHOCTB QJICKTPUYICCKOI'O
T10JIA. HpI/IHI_[I/IH CYNCPIO3ULINU IJICKTPUICCKUX MOJICH.

JIuHuY HaNpPsHKEHHOCTH IIEKTPUYECKOTO TOJIS

OTIHMCHIBATh U3YYECHHBIE AIEKTPHUIECKHE
CBOICTBa BELIECTBA U DJIEKTPUUECKHUE SIBICHUSA
(mporuecchl), UCTIOTB3Ysl PU3NUECKUE BETUIHHBL:
ANIEKTPUYECKOE TI0JIe, HAPSKEHHOCTD TOJIS; IPH

OTMCAaHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6df2




CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHNUS
U eIMHHLIBL, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLIHE
JaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMHU
BEIMYMHAMHU

49

Pabora cui anekrpocrarndeckoro nods. [loreHuumarn.
Pa3HoCTh MOTEHITHATIOB

OITMCHIBATh N3yYECHHBIE AIEKTPHUIECKUE
CBOIICTBA BEIIECTBA U 3JICKTPUIECKHUE SBICHUS
(mporuecchl), UCTIOTB3Ys PUINUECKUE BETUYNHBL:
HOTEHIMAN, Pa3HOCTh MIOTEHINAJIOB; TIPH
OITMCAHNH TIPABUIBHO TPAKTOBATH (PU3MUCCKUI
CMBICJT UCIIONIB3YEMBIX BEJTMYHMH, NX 0003HAUCHHS
U eJIMHHIIBL;, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLIHE
JTaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHA
BEIMYMHAMHU

bubmnoreka [IOK
https://m.edsoo.ru/ff0c6f00
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HpOBOHHI/IKI/I " IUBJICKTPUKHU B SJICKTPOCTATUIECKOM
I0JIC. I[PISJ'IQKTPI/ILIQCK&H MMIPOHHUIIAaCMOCTb

UCTIONB30BATh NP PEIICHUN YIeOHBIX
3a71a4 COBpEMEHHbIE HH(POPMAMOHHEIE
TEXHOJIOTHH JIJIsI IOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETAN 1 NPEICTABICHHUS YIeOHOU 1
HayYHO-TIOMYJIIPHON MH(OPMAIIHH, TIOTYISHHON
U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAJM3UPOBATH TMOyYaeMyI0 HH()OPMAIINIO;

NPUBOANTH IIPUMEPHI BKIIaJ1a POCCUICKHX U
3apyOeXHbBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B
pa3BHTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONb30BATh TEOPETUUECKHE 3HAHUS 110
(pM3KKe B MOBCEIHEBHOM KU3HU JIJIsI 00CCIICUCHUS
0e301macHOCTY TIpY OOPAIIEHUH ¢ TIPUOOPAMH U
TEXHUYECKUMHU YCTPOHCTBAMHU, ISl COXpaHEHHS
3JI0POBbS ¥ COOIOJICHHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXaIoIlIei cpejie

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7018
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Onextpoémrocts. KoHnencarop

OOBSCHSITH OCHOBHBIC PUHITUIIBI ICHCTBUS
MaIlliH, TPHOOPOB U TEXHUIECKHUX YCTPOMUCTB;
pa3ianyaTh YCIOBUS X 0€30MacHOTO
HCII0JIb30BAaHUS B IIOBCEIHEBHOM KU3HU

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c7126
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SHCKTpOéMKOCTL IMJIOCKOI'0 KOHACHCATOPA. SHCPFI/IH
3apSAKCHHOI'0 KOHACHCATOpa

peuiaTb paC‘léTHBIC 3aJa4u C IBHO 3aZ[aHHOﬁ
(1)I/ISI/I'-ICCKOI71 MOJCJIbIO, UCIIOJIB3Y (1)I/I3I/ILIGCKI/IG

butmmoreka [IOK
https://m.edsoo.ru/ff0c72c0




3aKOHBI U MIPUHITUIIBL, HA OCHOBE aHAIN3a yCIOBUS
3aJlay¥ BEIOUPATh (DU3MUYECKYI0 MOJIEIb, BBIACIATh
(hm3nueckue BeTUIUHbI U (POPMYITBI, HEOOXOAUMBIE
JUTSL €€ pEeHUs, IPOBOJINTH PACUETHI U OLICHUBATh
PEANBHOCTD MOJTyUYEHHOTO 3HAYCHUS (DU3HUECKOM
BEJINYUHBI,
peniaTh KaYeCTBEHHbBIE 3a/1a4u:
BBICTPAaMBATh JJOTHUYECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PaCCyKIAEHUN C ONIOPOX HAa U3yUYECHHbBIE
3aKOHBI, 3AKOHOMEPHOCTH U (pH3HUECKre SIBICHNUS;

53

JlaboparopHas padota "U3Meperne 2IeKTpOEMKOCTH
KOHJIeHcaTopa"

BBITIOJTHATH AKCIIEPUMEHTEHI 110
UCCIICIOBAHUIO (PM3UUECKUX SIBICHUNA U IIPOLIECCOB
C MCTIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX
W3MEPEHU, IPU 3TOM POPMYITUPOBATH
po0yieMy/3aaady U TUTIOTE3y y4eOHOTO
9KCIEPUMEHTA, COOMpaTh yCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHUSL, IPOBOJAUTE OIIBIT
1 GOPMYIUPOBATH BBIBOJIBL;

OCYILIECTBIISITH IPSAMBIE M KOCBEHHBIE
n3MepeHus (U3NYeCKUX BEIHYHH, IPH STOM
BBIOUPATH ONTUMAITBHBIN CIIOCO0 U3MEPEHNUS 1
UCIIOJIb30BaTh N3BECTHBIE METO/IBI OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

JIP

54

ITpuHuMn necTBUS U NPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJIBHOI'O allapara, CTpyHHOTO IPUHTEpPA.
OnekTpocTarnyeckas 3amuTa. 3a3eMICHUE
3IEKTPONPHUOOPOB

0OBSICHATH OCHOBHBIE IPUHIUIIBI JEHCTBUS
MAIlliH, IPUOOPOB M TEXHUUYECKHX YCTPONCTB;
pas3inyarh ycJIoBUs UX 0€30I1aCHOTO
WCIIOJIb30BaHMsl B TOBCETHEBHON KHU3HU;
HCHOJB30BaTh MIPU PELICHUH yUeOHBIX
3a]]a4 COBpeMEHHbIE HHPOPMAIIOHHEIE
TEXHOJIOTHH JJIsl TIONCKA, CTPYKTYPHUPOBaHUS,
MHTEPIPETALNH U MPEJICTABICHUS YUeOHOH 1
HAYYHO-TIOMYJISIPHOW HHPOPMAITUH, TIOTYIEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHIECKH
aHaJIM3UPOBATH MOJIyYaeMylo HH()OpMAIIUIO;
NIPUBOJUTH IPUMEPHI BKJIaAAa POCCUICKUX U
3apyOeKHbBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BbsICHEHHE IIPOLIECCOB OKPYXKAOIIEr0 MUpa, B




pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;
HCIIOJIb30BaTh TCOPETUUCCKUE 3HAHUS 110
(hu3uKe B MMOBCEIHEBHOM XU3HU I 00eCIICUCHUS
0€30IacHOCTH TIPH OOpaIIeHNN ¢ IPHOOpaMH U
TEXHUYECKUMH YCTPONCTBAMU, NI COXPAHCHHUS
3II0POBbS ¥ COONIOICHHSI HOPM KOJIOTHYECKOTO
TIOBEJICHUS B OKPY’KaloIIeH cpenie;

55

DNEeKTPUIECKUN TOK, YCIOBHSI €T0 CYIIICCTBOBAHUSI.
[HocTtosiuublil ToK. Crina Toka. Hanmpspkenue.
DJIEKTPUYECKOE COMIPOTUBIICHUE. Y IETBHOE

COTpPOTHBIEHHE BellecTBa. 3akoH OMa Juid yyacTka

LenH

penIaTs pacyETHBIC 3a/1a9H C SIBHO 33JaHHOM

(u3nMUecKoil MOJETbIO, UCTIONB3Ys pru3ndeckue
3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHallN3a YCIOBHS
337124y BHIOUPATh (PU3HMUYECKYIO MOJIEINb, BEIICIATH
¢uznveckre BeIMYUHbI U GOPMYITbI, HEOOXOAUMBIC
JUTsL €€ pelIeHus1, MPOBOIUTH PAcUYEThl U OLICHUBATD

peaTbHOCTD MOMYYEHHOTO 3HAUCHUS (PU3NIECKON

BEJINYMHEI,
pelaTh Ka4eCTBEHHbIC 3a/1a4H:
BBICTPanuBaTh JOTMYECKH HEITPOTHBOPEUHBYIO

LEMOYKY PACCyKJIECHUH C OMOPON HA U3yUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHMUS,

56

IlocnenosarenbHOE, NapanielbHOE, CMEIIAHHOE
coeMHEeHne NpoBoAHUKOB. JlaboparopHas paboTta
«V3yueHne CMEaHHOTO COEANHEHHS PE3UCTOPOBY

BBIMOJIHATH S9KCIIEPUMEHTHI 110
UCCIIEIOBAHUIO (PU3MUECKUX SIBICHUH U ITPOIIECCOB
C MCTIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX
HU3MEPEHUH, IpU 3TOM (OPMYITUPOBATH
po0JieMy/3a1a4dy 1 TUIOTE3Y y4eOHOTO
9KCIIEpUMEHTA, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOr0 000PYA0BaHUS, IPOBOANUTE OIBIT
1 GOpPMYIUPOBATH BBIBOJIBL;

OCYIIECTBIIATH MPSAMbIC M KOCBEHHBIC
n3MepeHus GU3NIecKux BETMYHH, IIPH STOM
BBIOMPATH ONTUMAIIBHBIN C1IOCO0 U3MEPEHNUS U
UCTIOJIb30BaTh U3BECTHBIE METOJIbI OIICHKH
MIOIPEIHOCTEN U3MEPEHUI;

JIP

butmmoreka [IOK
https://m.edsoo.ru/ff0c74f0
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Pabora snekrpudeckoro Toka. 3akoH J[koymsa—
Jlenua. MoUIHOCTD 3IEKTPUUECKOrO TOKA.

pemaTs pacy€THBIE 3a/1a4H C SIBHO 3aaHHON
(bu3nIecKoil MOJIETbIO, UCTIONB3YS u3ndYeckue

3aKOHBI ¥ IPUHLMIIBI, HA OCHOBE aHaJIN3a YCIOBUS

3aJa4y BEIOMPATh PU3HUECKYIO MOJETb, BBIACISATH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7838




¢u3nUeckre BeIMYMHbI U (GOPMYIIbI, HEOOXOAMMBIE
TS e€ peleHus1, MPOBOIUTD PAcYEThl U OLICHUBATD
PEaTbHOCTD HONYYEHHOTO 3HAUCHUS (PU3NIECKOM
BEJINYMHEI,
pelaTh Ka4eCTBEeHHbIC 3a1a4H:
BBICTPaMBaTh JIOTHYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PacCyKJIECHUH C OMOPON HAa U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHE SBICHUS,;
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DNEKTPOABMKYINAS CHIIA M BHYTPEHHEE
COTIPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa ISl TOTHOU
(3aMKkHYTO#) 3nekTprdeckoi nemn. Kopotkoe
3aMBIKaHUeE.

JlaGoparopHas pabota «3mepenne 3JIC ucTouHrKa
TOKAa M €70 BHYTPEHHETO COMPOTUBIICHUSD)

OOBSICHATH OCHOBHBIEC IPUHIUIIBI JEHCTBUS
MaIlliH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pas3nuuaTh ycIoBUs UX 6€301MacHOro
WCIIOJIb30BaHMS B IIOBCEITHEBHOM KHU3HH;

BBITIOJTHATH YKCIIEPHUMEHTEHI 110
UCCIIEIOBAHUIO (PU3MUECKUX SIBICHUH U IPOIECCOB
C MCIIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX
HU3MEPEHUH, IpU 3TOM (OPMYITUPOBAThH
npobieMy/3aiady U THIIOTE3y Yy4eOHOTro
9KCIIEpUMEHTA, COOMPATh YCTAaHOBKY U3
MPEUIOKEHHOr0 000PYI0BaHUSL, TPOBOAUTE OIBIT
1 GOPMYIUPOBATH BBIBOJIBL;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIC
nu3MepeHust pU3NIecKux BEIUYHH, IPH 3TOM
BBIOMPATh ONTUMANIBHBIN C1IOCO0 U3MEPEHNUS U
UCTIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

JIP

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DNeKTpOHHAas MPOBOANMOCTH TBEPABIX METAIIJIOB.
3aBHUCHMOCTH COIPOTHUBIIEHHS METAJIIOB OT
TeMieparypsl. CBEpXNpOBOANMOCTh

WCTIONB30BaTh MPH PEIICHUH y4eOHBIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYpHPOBaHUS,
MHTEPIPEeTallui U MpeICTaBIeHUs y4eOHOl 1
HAYYHO-TIOMYJISIPHOW HHPOPMAITUH, TIOTYIEeHHON
13 pa3JINYHBIX UCTOYHUKOB, KDUTUYECKU
aHAIN3UPOBATH MOTy4aeMyI0 HH(OPMAIIHIO;

IIPUBOAMTH NPUMEPHI BKJIAJIA POCCUNCKUX U
3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUpPa, B

Pa3BUTHE TEXHUKU U TEXHOJOTHH;

HCIIOJIb30BaTh TCOPETUUCCKUEC 3HAHUSA 110




(u3HKe B MOBCEIHEBHOM )KU3HH ISl 00SCTICUCHHS
0e30macHOCTH MpH 00palIeHUH ¢ TpUdopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, JUIsi COXPAHCHUSI
37I0pOBBSI U COOJIOICHHSI HOPM 3KOJIOTHUECKOT0

HOBEJICHHS B OKPY’KaIOIIEH cpene;
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DnexTpudecKkuil ToK B Bakyyme. CBoiicTBa
SIIEKTPOHHBIX ITyYKOB

pelaTh Ka4eCTBEHHBIE 3a7jau: BBICTPAUBATh
JIOTHYECKH HENPOTUBOPEUYHBYIO LIETIOUKY

paccyXJIeHUH ¢ ONOPOX Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3NUECKHE SBICHUS
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[MonynpoBoAHUKH, HX COOCTBEHHAs U IPUMECHAs
npoBoauMocTs. CBOMCTBa p—n-mepexoma.
[MonynpoBoAHUKOBBIE TPUOOPHI

pelaTh Ka4eCTBEHHBIE 3a7jaui: BEICTPAUBATH
JIOTUYECKH HEITPOTUBOPEUYHBYIO LIETIOUYKY
pacCyKJIeHUH C ONOPOM Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (GU3NUECKHUE SBICHUS

bubmunorexa LIOK
https://m.edsoo.ru/ffOc84ae
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DIIEKTPUYECKUN TOK B PACTBOpaX U paciuiaBax

ANEKTPOIUTOB. DIEKTPOIUTHIECKAS JUCCOIHAIINS.

DNeKTpoIn3

OOBSICHATH OCHOBHBIE IPHHIHITBI JEHCTBUS
MaIlvH, TPHOOPOB U TEXHUIECKHUX YCTPOICTB;
pa3iryaTh YCIOBHUS X 6€30MacHOTO
WCIIOJIb30BaHMs B TOBCETHEBHOM KU3HU;
pelnaTh KaUeCTBEHHbIE 33Ja4l: BRICTPAUBATh
JIOTUYECKH HEMIPOTUBOPEUUBYIO LIETIOUKY
paccyXaeHuil ¢ Oopoi Ha 3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

butmunorexa [LIOK
https://m.edsoo.ru/ff0c82ba
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DIIeKTpUIECKUN TOK B Tazax. CaMOCTOSATEIHHBIA U
HECaMOCTOSITeNbHBIN pa3pan. Monuus. [lnazma

WCTIOJIB30BaTh MPH PEIICHUH y4eOHBIX
3a]]a4 COBpeMEHHbIE HHPOPMAI[IOHHEIE
TEXHOJIOTHH JIJIs1 [IOUCKA, CTPYKTYPUPOBaHHS,
MHTEPIPETALNH U NPEICTABICHUS YUeOHOH 1
HAYYHO-TIOMYJISPHOW HH(OPMAIIH, TIOTY4YEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
aHaAJIM3UPOBATH MOIyYaeMylo HH()OpMAIIUIO;

HCIIOJIb30BaTh TEOPETHIECKHE 3HAHUS 110
(hu3MKe B MMOBCEIHEBHOM XU3HU 711 00eCIICUeHUS
0e3omacHOCTH MpH 00paLIeHUH ¢ TpUdopamMu 1
TEXHUYECKUMH YCTPONCTBAMH, JIJIS1 COXPaHEHHS
3I0POBBS M COOIIOZCHUS HOPM IKOJIOTHIECKOTO
MIOBE/ICHNUS B OKPYKaIOLIEH cpene

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc84ae
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DneKTpuYecKue MPUOOPHI U yCTPONUCTBA B UX
MpaKkTHYecKoe nmpuMenenue. [Ipapuna TeXHUKH
Oe3omacHOCTH

OOBSICHATH OCHOBHBIE IPUHIUITBI ICHCTBUS
MaIlluH, TPUOOPOB B TEXHUYECKHX YCTPOUCTB;
pasInyath ycJoBHs UX 0€30IacHOTO
HCIOJb30BaHMS B TIOBCEIHEBHOM KU3HU

bubmuoreka [IOK
https://m.edsoo.ru/ff0c86fc
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O06001maroMi ypoK «DJIESKTPOIMHAMUKA

UCTIONB30BATh IPH PEIICHUN YIeOHBIX
3a71a4 COBpEMEHHbIE HH(POPMAMOHHEIE
TEXHOJIOTHH JJIsI IOUCKA, CTPYKTYPUPOBAaHHUS,
MHTEPIPETAINN 1 IPEICTABICHHUS YIeOHOH 1
HayYHO-TIOMYJIIPHON MH(OPMAINH, TIOTYIEHHOI
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOIyYaeMyl0 HH()OPMAIIUIO;

MPUBOANTH IIPUMEPHI BKIIaa POCCUICKHX U
3apyOeKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUpPa, B
pa3BHTHE TEXHUKHU U TEXHOJIOTHII;

UCTIONB30BaTh TEOPETUUECKHE 3HAHUS 110
(pM3MKe B MOBCEIHEBHOM KU3HU JJIsI 00CCIICUCHHUS
0e30macHOCTH MpH 00palIeHUH ¢ TpUOOpamMu 1
TEeXHUYECKUMHU YCTPOHCTBAMU, ISl COXPaHEHHS
3JI0POBbS ¥ COOIOJICHHUSI HOPM DKOJIOTHUYECKOTO
MOBE/ICHUS B OKPYXaIoIlIeil cpejie

bubmunorexa [IOK
https://m.edsoo.ru/ff0c88be
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KontponbHas pabota 1o Teme «IeKTpocTaTHKa.
ITocTosiHHBIN IIEKTpUUECKUNA TOK. TOKHM B pa3IMyHbIX
cpenax»

peliath pacu€THbIE 3a/1a4U C ABHO 3aJJaHHOU

(hbU3UYECKOM MOJIENBIO, UCTIONB3Ysl (pU3HUecKue
3aKOHBI U MIPUHIIUIIBL, HA OCHOBE aHAIN3a yCIOBUS
3aJlay¥ BEIOUPATh (DU3MUYECKYIO MOJIEIh, BEIACISATh
(uznveckre BeIMIUHbI U GOPMYITbI, HEOOXOAUMBbIC
JUIs1 €€ pelIeHus], IPOBOAUTH PAaCUEThl U OLICHUBATD
PEaNBHOCTH MOTyYEHHOTO 3HAYeHUS (PU3HUECKOM

BEITUYUHBI,
pemaTh Ka4eCTBEHHBIE 3a]auu:

BBICTPauBaTh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LIETIOYKY PACCyX JIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

KP

butmmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

PesepBHOe Bpems — 2u.
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PesepsHbIii ypok. KoHTposibHas paboTa mmo teme
"DnexTpoanHaMuKa'"

peuiaTb paC‘léTHBIC 3aJa4u C IBHO 3aL[aHHOﬁ

(hU3MYECKOM MOJIENBIO, UCIIOJB3Ysl pHu3rUecKre

KP

butmmoreka [IOK
https://m.edsoo.ru/ff0c8c56




3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3aJlay¥ BEIOUPATh (DU3MUYECKYHO MOJIEIh, BBIACISATh
(hm3nueckue BeTNIUHBI U (POPMYITBI, HEOOXOAUMBIE
JUTS €€ pEleHUs], IPOBOJINTh PACUETHI U OLICHUBATh
PEANBHOCTD MOJTyYEHHOTO 3HAYCHUS (DU3HUSCKOM
BEJINYUHBI,
peniaTh KAYeCTBEHHBIE 3a1a4u:
BBICTPAMBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PacCyKIAEHUI C ONIOPOW HAa U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3MYECKUE SIBICHUS
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PeseprHblii ypok. O6o0marmui ypok mo remam 10
KJacca

WCTIOJB30BaTh MPU PEIICHUH yYeOHBIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTUH IS IIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEpIpeTaluy U MpeICTaBlIeHus yueOHol 1
HayYHO-TIOMYJIIPHON MH(OPMAIIHH, TIOTYISHHON
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UPOBATH MOIyYaeMyl0 HH()OPMAIIUIO;

IIPUBOAMTH IPUMEPHI BKJIAJIA POCCUNCKUX U
3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUpPa, B
Pa3BUTUC TCXHUKU U TeXHOHOFHﬁ;

HCHOJIB30BaTh TEOPETUUECKUE 3HAHUSI 10
(u3uKe B MOBCEHEBHOM KU3HU 715 0OecieyeHns
0e30MacHOCTH MPH 00paIIeHUH ¢ TIPUOOpamMu 1
TEXHUYECKUMH yCTPOHCTBAMH, IJIsl COXPAHEHHUS
3110POBbS U COOMIOICHUS HOPM KOJIOTHYECKOTO
TOBEJICHUS B OKPYXaIoIlIeil cpejie

bubmunorexa [IOK
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

HaumeHoBaHme pa3aesioB M TeM NPOrpaMMBbl

IIpenmernsie YY1

Bunsl, popmbl
KOHTPOJIsI

JyeKTpOHHBIE (LM (pOBLIE)
o0pa3oBaTeJIbHBIE PeCypChl

Paznea 1. JIEKTPOJAMHAMMUMKA — 114.

IlocTossHHBIC MAarHUTHI U UX B3aHMOHCﬁCTBHe.

| AHAIIM3UPOBATD (PU3MUCCKHE IPOLECCH H |

Bu6nuoreka IJOK




MarnautHoe noJjie. BekTop MarHuTHON MHTYKIIUH.
JIvHUM MarHUTHON MHAYKUNU

SIBJICHUS, HCHIONB3Ys GU3MUECKNE 3aKOHBI U
MIPUHIMIIBL, TIPY 3TOM Pa3inyaTh CIOBECHYIO
(opMynHpOBKY 3aKOHA, ET0 MaTeMaTHYECKOE

BEIp@XEHHE W YCIOBUSA (TPaHULIBI, 007IacTH)

MIPUMEHUMOCTH;

OTMCHIBATh U3YUYEHHBIC CBOWCTBA BEIIECTBA
(3neKTpUUeCcKe, MATHUTHBIE, OIITUYECKUE,
NIEKTPUIECKYIO IPOBOTUMOCTD PA3IUYHBIX CPEL)
U 3JICKTPOMAarHUTHBIC sIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (pu3ndecKue BeTUUNHBI: HHIYKLUS
MarHUTHOTO I10JIs, IPU ONMCAHUH IPABUIIBHO
TPAKTOBATh (PU3UYCCKUI CMBICIT HCIIOJIb3YEMBIX
BCIIMYHH, UX O603Ha‘ICHI/I$[ " ¢IUHHNIBI, YKa3bIBATH
(hOpMyITBI, CBA3BIBAIOIINE JAHHYIO (U3NIECKYIO
BCJIIMYUHY C APYTUMU BECIIMYHNHAMU;
pacro3HaBath Gpu3nYecKue SBICHUS (TIPOLIECCH) U
OOBSICHATH UX HA OCHOBE 3aKOHOB
IEKTPOAUHAMUKH

https://m.edsoo.ru/ff0c9778

MaruauTtHoe moJie IPOBOJHNUKA C TOKOM. OTBIT
Opcrena. BzaumoseiicTBre mpoBOIHUKOB C TOKOM

OTIpeIeNIsATh HallpaBJIeHNE BEKTOpa
MHAYKLIMH MarHUTHOTO TOJISt IIPOBOJHUKA C
TOKOM; PEIIaTh Ka4eCTBEHHBIC 3aJa4N:
BBICTPaMBaTh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PacCy X IEHUI C ONIOPON HAa U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NIECKHUE
SIBJICHUS,;

WCTIOJIB30BaTh MPH PEIICHUH yYeOHBIX
3a]]a4 COBpeMEHHbIE HHPOPMAIIOHHEIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYPHPOBaHUS,
MHTEPIPETalluy U MpeICTaBIeHUs y4eOHO 1
HAYYHO-TIOMYJISPHON HH(QOPMAIIH, TIOTYYEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
AHAJM3UPOBATH NOIYyYaeMyI0 HH)OpMaLHIO

bubmoreka IIOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas pabota «/3ydueHrne MarHUTHOTO OIS
KaTyliKu ¢ TOKOM»

BBIITOJIHATE OKCIIEPUMEHTEI 110
WCCIIEIOBAHNIO (PM3NUYECKUX SBJICHUN U
MPOLIECCOB C HCIOIB30BaHMUEM IPSAMBIX U
KOCBEHHBIX U3MEPEHUI: IIPU ITOM
(dhopMyMpoBaTh MPoOJIeMy/3a1auy U TUIIOTE3Y
yueOHOTro SKCIEePUMEHTa, COOUPaTh YCTAHOBKY U3
MPEUIOKEHHOr0 000PYA0BaHUSL, TPOBOANUTE OIBIT
1 GOPMYIIUPOBATH BBIBOJIBL;

JIP

bubmuoreka LIOK
https://m.edsoo.ru/ff0c98fe




HCCIIEIOBATh 3aBUCIMOCTU (PU3UUECKUX
BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUM:
IIPY 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHPOBATH PE3yNBTATHI MOTyYEHHON
3aBHCUMOCTH (DU3MUYCCKUX BEIMYWH B BUJIC
TaOJuUI ¥ rpauKOB, JeIaTh BEIBOJIBI O
pe3ynbTaTaM UCCIEOBAHNUS;
coO0JrOIaTh TpaBuiia 0€30MaCHOTO TPyaa
IIPY MTPOBEJICHUH UCCIICIOBAHUN B paMKax
y4e0HOTO SKCIIEPIMEHTA, YIeOHO-
HCCIIEA0BATEIBCKON U IPOEKTHOM AESTEILHOCTH C
HCIIONIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U
nabopaTopHOro 000PYAOBAHUS

JIP

JelicTBuEe MarHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM.
Cuna Amnepa. Jlabopatopnas pabora «VccnenoBanne
JIEHCTBHSI TIOCTOSTHHOIO MarHuTa Ha paMKy C TOKOM»

pacmo3HaBaTh QU3MUECKHUE SBICHUS
(mpotiecchl) 1 OOBSICHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAWHAMUKY M KBAHTOBOH (DU3HKU:
JeficTBUE MAarHUTHOTO I10JIs1 HA TIPOBOJIHUK C
TOKOM M JBIKYLIUICS 3apsim;
OTMCHIBATh U3YYEHHBIC CBOWCTBA BEIIECTBA
(97eKTpUUEeCcKUe, MATHUTHBIE, OIITUYECKHUE,
3NIEKTPUIECKYIO IPOBOJIUMOCTD PA3IUYHBIX CPEL)
Y 3JIEKTPOMAarHUTHBIE BJIEHUS (TIPOIIECCHI),
UCTIONB3YS (PU3HUYEeCcKHe BEIMUMHBL: criia AMIiepa,
[IPY OIIMCAHUY NIPABUIBHO TPAKTOBATH
(u3MUECKUil CMBICI UCTIOJIB3YEMBIX BEJTMUUH, UX
0003HAYCHUS U AMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3NUECKYIO BEINYHHY C
JPYTUMH BEIHIMHAMY;
OTIpeJIeNIATh HANPaBJICHUE BEKTOPA CHIIBI
AwmTriepa; BBIOJIHATH SKCIIEPUMEHTBI 110
WCCIIEIOBAHUIO (PU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIOIB30BAHMUEM NPSAMBIX U
KOCBEHHBIX H3MEPEHUIL: TIPH 3TOM
(hopMynupoBaTh pobaeMy/3a1avdy U TUIIOTE3Y
yueOHOro SKCIEepUMEHTa, COOUPaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000PYI0BaHYSL, TIPOBOJIUTH OIIBIT
1 GOPMYJIUPOBATH BHIBOJIBI

bubmoreka IIOK
https://m.edsoo.ru/ff0c9acO

bubmuoreka LIOK

JleificTBHEe MarHUTHOTO MOJIS HA JBUXKYIIYIOCS
3apspkeHHyto yactuny. Cuna Jlopenna. Pabota cuist

YUUTBHIBATH I'PAHULIBI IPUMCHCHUA
HU3YUYCHHBIX (1)I/ISI/ILICCKI/IX MO,[[CJIeﬁi TOYCUHBIN

Jlopenua

ANEKTPUIECKHI 3apsi/l TP PeIIeHUH (PU3MUECKUX

https://m.edsoo.ru/ff0c9df4




3aj1ay;
OMMCHIBATh U3YUYEHHBIC CBOWCTBA BEIIECTBA
(a7eKTpUUECKUe, MATHUTHBIE, OIITUYECKHUE,
NIEKTPUIECKYIO IPOBOJIUMOCTD PA3JIUYHBIX CPEL)
U 3JICKTPOMAarHUTHBIC sIBJICHUS (IIPOLIECCHI),
UCTONB3Ys PU3HYECKHE BEIMUMHBL: CHIIa
JlopeHua, npy ONMCAaHUM MIPABUIBHO TPAKTOBATH
(u3HUeCcKuil CMBICI UCTIOJIb3YEMBIX BEJIMUUH, UX
0003HAaYCHUS M €AMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIINE AJAHHYIO (DU3NUECKYIO BEINIMHY C
JPYTUMH BEIUIMHAMY;
OTIpeIeNIATh HANPaBJICHUE BEKTOPA CHIIBI
Jlopenua; pemats pacy€THBIEC 3a]1a4H C IBHO
3a/laHHON (PM3UUYECKON MOJIENBIO, UCTIONB3YsI
(bI/I3I/I‘ICCKI/IC 3aKOHbI 1 IPUHIIUIIBI, HA OCHOBC
aHaJM3a YCIOBUS 3a/1a4 BEIOMPATh (PU3UICCKYIO
MOJIEJIb, BBIAEIATH (PU3MUECKIE BEIUIMHBI U
(hopMyITEI, HEOOXOAMMEIE TS €€ PeIIeHHUS,
MIpOBOJUTH pvaéTBI " OICHUBATH PCAJIbHOCTDH
MOJIy4EHHOT0 3HaueHHsI (PU3NUECKOM BEIUIHMHBI

DneKkTpoMaruuTHas uHAyKuus. IloTok BekTopa
MarauTHoU uHAYKIWH. DJ1C uHAyKINN. 3aKOH
3JIEKTPOMArHUTHOW MHAYKIMK Dapajnes

aHAM3UPOBATH (DU3MUECKUE TTPOLIECCHI U
SIBJICHUSI, UCIIOJIB3YS] (PU3UUESCKHUE 3aKOHBI U
MIPUHITUIIBL; 3aKOH 3JIEKTPOMArHUTHON HHIYKIIUHU,
[P ATOM Pa3INYaTh CIOBECHYIO (DOPMYIHPOBKY

3aKOHA, €r0 MaTeMaTHYECKOE BEIPAKEHHUE U
ycIIoBUsl (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OTUCHIBATH U3yUEHHBIC SIBJICHUS U
MIPOLIECCHI, UCTIONB3YS (PU3NIECKIE BETUINHBI,
MIPU ONMCAHWUU TIPABUIIFHO TPAKTOBATH

(pU3UYECKUI CMBICIT UCTIOIB3YEMbIX BEJIMYUH, UX
0003HaYEHUS U €TUHUIIBI, YKa3bIBATh OPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEITUYHHY C

JIPYTUMH BEJTMYHHAMH, BEIYHCIIATH 3HAUCHUE
(hm3UUEeCKOi BETMUNHBI

JlabopaTtopHas pabota «VccaenoBanue sBICHUAS
AJIEKTPOMATHUTHOMN WHTyKIIHH)

MCCIIEI0BATh 3aBUCUMOCTH (PU3HIECKUX
BEJIMYMH C MCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUI:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHPOBATH Pe3yIbTATHI OIYUYECHHOM
3aBHCUMOCTH (PU3NUECKUX BEJIIMUMH B BUIC

TabyuI 1 rpa)uKoB, AeTaTh BEIBOJIBI MO

JIP

bubmuoreka IIOK
https://m.edsoo.ru/ffOcal50




pe3ysbTaTaM MCCIIeA0BaHuUs;
co0uroaTh npaBuiia 0€30MacHOro TpyAa npu
MPOBEIECHUH UCCIIEIOBaHUI B paMKax yueOHOTO
IKCIIEPUMEHTA, Y9eOHO-HCCIIeI0BATETbCKON 1
NPOCKTHOM JAEATEIBHOCTH C UCTIOIL30BaHHEM
MU3MEPHUTEIILHBIX YCTPOICTB U 1a00OpaTOPHOTO
o0opynoBaHus; paboTaTh B TPYIIIIE C
BBITIOJTHEHHEM Pa3IMYHbBIX COIUATIBHBIX POJICH,
TUIAHUPOBATh pabOTy TPYIIIBI, PALIMOHATIBHO
pacnpenensaTh 00s3aHHOCTH | INTAHUPOBATH
JeATeNIHOCTh B HECTAHIAPTHBIX CUTYAIHAX,
aJIeKBaTHO OLICHMBAThH BKJIAJ] KaXKIOTO U3
YYaCTHUKOB I'PYIIIEL B pELICHUE
paccMaTtpuBaeMor IPoOIEMBI

HNunykTtuBHOCTE. SIBNeHue camonnaykuuu. D/C
CaMOUHIYKIIMU. DHEPrUsl MArHUTHOTO MOJIS KaTYIIKK
C TOKOM. DIIEKTPOMArHUTHOE TOJIE

OITMCHIBATh N3yYCHHBIE CBOMCTBA BEIIECTBA
(amexTpuyecKue, MarHUTHBIE, ONITUYECKUE,
ANEKTPHUYECKYIO IPOBOIUMOCTD PA3IMYHbIX CPE)
Y DIIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI),
HCIIOJIB3YS (PU3UUCCKHUE BEJIHMUNHBI;
WHAYKTUBHOCTD KAaTYIIKH, IIPHU OITMCAHUN
NPaBUJIBHO TPAKTOBATH (PU3NUECKHIA CMBICI
HCIIOJIb3YEMBIX BECJIMYMUH, UX 0603HaquI/I$I u
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIIIEC
JTaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHA
BEJINYMHAMH

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTHI, JJIEKTPOMAarHUTHI,
IEKTPOJIBUTATENb, YCKOPUTEIHN 3IIEMEHTAPHBIX
YaCTUL, UHIYKIIHOHHAs [I€Yb

OOBSACHATH MPUHIIMITBI ICHCTBHS MAIIIHH,
prUOOPOB ¥ TEXHUYECKUX YCTPOUCTB, pa3IniaTh
YCIIOBUS BX 0€3011aCHOT'0 UCTIONh30BAHUS B
MOBCEIHEBHOM KM3HU

10

Oo6o06matonuil ypok «MarHuTHOE I0JIe.
aﬂeKTpOMaFHI/ITHa}I WHAOYKIIUS

pelaTs Ka4ecTBEHHBIE 3aauu:
BBICTPanBaTh JJOTHYECKH HEMPOTHBOPEUNBYIO
LENOYKY pacCy/I€HUH C ONOPO Ha U3yUECHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBIICHUS;

HCIOJIB30BaTh MPU PELICHUH y4eOHBIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPHUPOBaHUS,
MHTEPIPETALNH U NPEICTABICHUS YUeOHOH 1
HAYYHO-TIOMYJISIPHOM MH(POPMAaLIUH, TIOTY4IEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH

bubmuoreka IIOK
https://m.edsoo.ru/ffO0cab82




aHAJM3UPOBATH MOTyYaeMYyI0 HH(OPMAIIHIO

11

KontponbHast pabora 1mo TeMe «MarHuTHOE ToJIe.
DOneKTpoMarHuTHASE HHAYKIIHASDY

pemarh pac4éTHEBIE 3aJa9u C SIBHO
3aJaHHON (PU3NIECKON MOJETIBIO, HCTIONB3YS
(m3rYecKue 3aKOHBI U TPUHITUTIBI, HA OCHOBE
aHaJM3a yCIIOBUS 33/1a4 BEIOMPATH (PH3NIECKYIO
MOJIEJIb, BBLACISTH (PU3MUECKIE BETUIHHBI U
(hopMyITbI, HEOOXOAMMEIE [T €€ PeleHHS,
MIPOBOANTD PACUETHI M OIICHUBAThH PEATHLHOCTh
MOJTYYEHHOT0 3HaUeHHs (PU3NIECKON BEUUHMHBL;
pelaTh Ka4eCTBEeHHbIC 3a/1a4H:
BBICTPanBaTh JIOTHYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PacCyXIAEHUI C ONIOPON HAa U3yUYECHHbIE
3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SIBJICHUS

KP

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cad58

Pasnea 2. KOJIEBAHUSA U BOJIHBI — 244.

12

CBoOoIHBIE MEXaHUYECKUE KOIEeOaHusl.
I'apmonnyeckue koneOanus. Y paBHeHHE
rapMOHHYECKUX KonieOanuii. [IpeBpaiieHne s3Hepruu

pemaTs Ka4eCTBEHHBIE 3aa4uu:
BBICTPauBaTh JIOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCyKIAEHUIN C ONIOPON HAa U3yUYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHUE
SIBJICHUS,;

WCTIONB30BaTh MPH PEIICHUH yYeOHBIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYpHUPOBaHUS,
WHTEPIIPETAIUH U TIPEJICTABIICHUS YIeOHOH 1
HAYYHO-TIOMYJISPHOM HH(OPMAIIH, TIOTY4YEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATH MOTYYaEeMYI0 HHQOPMAIIHIO

bubmuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «VccaenoBanre 3aBUCHMOCTH
MEPUOIa MAJIBIX KOJIeOaHMIA Tpy3a Ha HUTH OT JIJTMHBI
HUTH B MacChI Tpy3a»

ucciaeaoBaTb 3aBUCHMMOCTH q)HSI/I‘IeCKI/IX

BCJINYMH C UCIIOJIb30BAHUEM IIPAMBIX I/I3Mep€HI/II>'II

TIPU 9TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yIbTATHI MTOTYUYSCHHOM
3aBUCUMOCTHU q)I/ISI/I‘IeCKI/IX BCJIMYHUH B BU/IC
TabIuI ¥ rpa)uKoB, AETaTh BHIBOJBI MO
pe3ysbTaTaM UCCIIeA0BaHUS;
coOro1aTh paBuiia 6€30macHoro Tpyaa Mpu
MPOBEICHUH UCCIIEIOBaHUI B paMKax yueOHOTro
9KCIIEPUMEHTA, y4eOHO-HCCIIeJ0BATENBCKON 1
MPOEKTHOM JIEATEIILHOCTH C HCIIOJIh30BaHUEM
H3MEPUTENFHBIX YCTPOIMCTB 1 1a00paTopHOro
o0opyznoBaHus; ; paboTaTh B TpyIIIIE C
BBITTOJIHCHUEM PA3JIMYHBIX COIUMAJIbHBIX poneﬁ,

JIP




KonebarenpHerit koHTYp. CBOOOTHBIC

TUTAHUPOBATH PAOOTY TPYIIIBL, PAITUOHAIEHO
pacnpenensaTh 00s3aHHOCTH | TIAHUPOBAThH
JISATEIILHOCTh B HECTAHIAPTHBIX CUTYAIUsX,
aJIeKBaTHO OIICHMBAThH BKJIAJ] KXKIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaecMor IPOOJIEMBbI

14

3JIEKTPOMAarHUTHBIE KOJIeOaHNs B HICabHOM
K0JIeOaTEIbHOM KOHTYpE. AHAIOTHS MEXKAY

MCXAHNUYCCKUMHU U 3JICKTPOMAIrHUTHBIMHU KOoJIeOaHUAMU

pacro3HaBaTh PU3NUECKUE STBICHUS
(Tiportecchl) M 0OBSACHATH HX Ha OCHOBE 3aKOHOB
ANEKTPOIMHAMHUKY M KBAHTOBOU (DU3HMKH:
AJICKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cb820
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®opmyna TomcoHna. 3aKOH COXpaHEHHUsI SHEPTUHU B

UIeaTbHOM KOJIeOaTeTbHOM KOHTYpE

OITMCHIBATh N3yYECHHBIE CBOMCTBA BEIIECTBA
(97MeKTpuYecKre, MarHUTHBIE, ONTHYECKHE,
AIIEKTPUIECKYIO MPOBOIUMOCTD PAa3IMYHBIX CPEN)
Y DIIEKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI),
UCTIONB3YS (pU3NUECKHe BETMYUHBI: SHEPTUS
QJICKTPUYCCKOI'0O 1 MarHuTHOr O HOJ'IGI\/'I, nepuoa u
4yacToTa KojieOaHuil B KojeOaTeIbHOM KOHTYpE,
3apsi]] M CHIa TOKa B TIPOIECCE TAPMOHUYECKUX
OJICKTPOMAruMuTHLIX KOJ'IC6aHI/II\/lI, IIpyu OIMMCaHnU
MPaBUIIBHO TPAKTOBATH (PU3MUECKHI CMBICIT
UCTIOJNIb3YEMBbIX BEIMYHH, UX 0003HAYECHUS U
€/IMHHMIIBI, YKa3bIBaTh (hOPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (DU3NYECKYIO BEJIMYHMHY C IPYTHUMHU
BEJINYMHAMM; PEIIaTh PacU€THBIE 3aJa4H C SIBHO
3aaHHOH (PU3MUECKOI MOJIEINBIO0, UCTIONB3YS
(bI/ISI/I‘IeCKI/Ie 3aKOHbI 1 IPUHIIUIIBI, HA OCHOBEC
aHasM3a yCIIOBHS 331a4H BEIOUPATh (GU3NIECKYIO
MOJIETIb, BBLICIATH (PU3MYECKUE BETUMINHBI U
(hopMyIbl, HEOOXOTUMBIE ISl €€ peleHus,
MIPOBOJIUTH paC‘IéTLI " OICHUBATH PCAaJIbHOCTDH
TIOJTYYSHHOTO 3HaYeHHsI (PU3HIECKON BEITMYHHBI

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

HpeL[CTaBJ'IeHI/Ie 0 3aTyXaromux KOJIeOaHMSX.

BLIHYX(,I[CHHBIC MeXaHHUecKue Koaebanus. Pe3oHaHc.

BriHyXIeHHBIE 371€KTPOMarHUTHBIE KOJeOaHus

pelaTh KaYECTBEHHbBIE 3aa4u:
BBICTPAMBATh JIOTUUECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCyXJIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (pr3muecKre
SIBJICHUS,
HCII0JIb30BaTh MPH PEIICHUH YISOHBIX
3a]1a4 COBpEMEHHbIC HHPOPMAIIMOHHBIE
TEXHOJIOTHH JJIS IOMCKA, CTPYKTYPUPOBAHHUS,

WMHTEPIPETaIlnH U MPeJICTaBICHUs y4eOHOH 1

bubmuoreka IIOK
https://m.edsoo.ru/ffOcbb86




HAY4YHO-TIONMYJIIPHON MH(POPMALIMH, TOIYICHHON
U3 pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU
aHAJIM3UPOBATH MOJy4aeMYI0 HH(OPMAITHIO

17

[lepemennsriit Tok. CHHYCOUJATBHBIN ITEPEeMEHHBIH
TOK. MOIIIHOCTh IEPEMEHHOT'0 TOKa. AMIUTUTYAHOE U
JIeHCTBYyIOIIee 3HAUEHUE CHIIBI TOKA 1 HAIPSHKCHUS

peraTh pac4€THbIC 3aJa4H C IBHO
3a/laHHON (PM3UUYECKON MOJIENBIO, UCTIONB3YSI
(u3nuecKue 3aKOHBI M MPUHIIMITBI, HA OCHOBE
aHaJM3a yCIIOBUS 33/1a4H BEIOMPATh (PH3NIECKYIO
MO/I€JIb, BBIAEISATH (PU3MUECKUE BEIUIMHBI U
(b opMybl, HEOOXOUMBIE IS €€ PelIeHus,
MPOBOJUTD PACUETHI M OLICHUBATH PEANTBHOCTh
[IOJIyYEHHOT0 3HaueHMsI (PU3NUECKOM BEIUIHUHBI

bu6nmoreka IJOK
https://m.edsoo.ru/ff0cbd34
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Tpancdopmatop. [IponsBoacTBo, nepenaya u
noTpebIeHNE AEKTPUIESCKON SHEPTUI

OOBSCHSTH MPUHIIMITEI ISHCTBHS MAIIIHH,
MpUOOPOB ¥ TEXHUUECKUX YCTPOUCTB, Pa3IuuaTh
YCIIOBUS BX 0€301MaCHOT0 UCTIOh30BAHUS B
TOBCEIHEBHOM KU3HU

19

YCTpoHCTBO U MPAKTUUECKOE IPUMEHEHUE
3JIEKTPUYECKOTr0 3BOHKA, F'eHepaTopa MepeMeHHOT 0
TOKa, JIMHUM 3JIeKTponepeaay

OOBSACHSTH MPUHIIMITBI ICHCTBHS MaIIIHH,
MpUOOPOB ¥ TEXHUUECKUX YCTPOUCTB, Pa3TUuaTh
YCIIOBUS BX 0€301M1aCHOT0 UCTIOIh30BAHUS B
TIOBCEIHEBHOM KM3HU

bubmuoreka LIOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTMYECKHE PUCKH TP IPOU3BOJICTBE
anekTpodHeprun. KyneTypa ncnonbs3oBaHus
3NEKTPO3HEPT U B IIOBCEAHEBHOM KU3HU

HCTOJB30BaTh TEOPETUUECKUE 3HAHUS 10
(pM3MKe B MOBCEIHEBHOM XKU3HU JIJIsl 00CCIICUCHUS
0e301macHOCTH TIpY OOPAIIEHUH ¢ TIPUOOPAMH U
TEXHUYECKUMH yCTPONCTBAMH, JIJIsl COXPaHEHHUS
3JI0POBbS ¥ COONIOJIEHHSI HOPM DKOJIOTHUYECKOTO
TIOBE/ICHHS B OKpPY KAIOIIeH cperie;

paboTath B TpyIIIe C BBIOJIHECHUEM
Pa3IMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh
paboTy rpymIibl, paMOHAIBHO PACTIPEEIATh
00SI3aHHOCTH | TUIAHUPOBATH JEATEILHOCTD B
HECTaHAAPTHBIX CUTYAIUSIX, a€KBATHO
OIIEHUBATH BKJIA]] KQKIOTO U3 yYACTHUKOB
IPYIIIBL B pelIeHHE paccMaTpuBaeMon IpooIeMbl

21

MexaHu4ecKHe BOJIHEI, YCIOBHSI paCIIpOCTPaHEHHUS.

Ileproxa. CkopocTh pacipoCTpaHEHHS U JJTHHA BOTHEIL.

HonepeqHHe U MPOJOJIbHBIC BOJIHBI

pelaTh Ka4eCTBEHHbBIE 3a1a4u:
BBICTPauBaTh JIOTMYECKU HEPOTUBOPEUUBYIO
LENOYKY pacCy A€HUH C ONOPO Ha U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHUE
SIBJIICHMSI,;

WCTIOJIB30BaTh MPH PEIICHUH yIeOHBIX

3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS,

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0cca54




WHTEPIIPETALNH U [IPEeICTaBICHNS yUeOHOH 1
HAYYHO-TIOMYJISIPHOM HHPOPMAIUH, TIOTy4IEeHHOH
13 pa3IMYHBIX HCTOUHUKOB, KPUTUYECKH
aHAIM3UPOBATH MOTydaeMYI0 HH(OPMAITHIO

22

3Byk. CkopocTs 3ByKa. I poMKkocTs 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

pemraTh pacyETHBIC 3a/1a9H C SIBHO
3aJJaHHOM (PU3NUECKON MOJETIBIO, HCTIONB3YS
(du3udIecKre 3aKOHBI ¥ IPUHIUIIEL, Ha OCHOBE
aHaJM3a yCIIOBUS 33/1a4 BEIOMPATH (PH3NIECKYIO
MOJIEJIb, BELACISTH (PU3NUECKIE BETUIHHBI U
(b opMyIbl, HEOOXOAUMBIE IS €€ PelIeHus,
MIPOBOJUTH PACUETHI M OLICHUBATH PEAbHOCTh
MOJTYYEHHOT0 3HaueHHs (PU3UIECKON BEIMIHHBI

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcccOc
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SHGKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U CKOpPOCTL.
[IIxana 31€KTPOMArHUTHBIX BOJIH

OIMCBIBATh U3YUEHHBIE KBAHTOBBIE
SIBJICHUS ¥ [IPOLIECCHI, UCIIOTb3Ys (PU3NUECKUE
BEIIMYHHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH,
JUIMHA BOJIHBI M YaCTOTAa CBETA, IIPH OIIMCAaHUU
MPaBUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U
€MHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIIIC
JAHHYIO (PU3NYECKYIO BEJIHMYHHY C IPYTHUMHU
BEIMYMHAMM, BEIYUCIISITH 3HaUeHUE (PU3NIECKOM
BEINYMHBI

bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

IIpuHIMIBI paAUOCBsI3U U TeJIeBUIeHN. Pa3BuTne
CpEeJICTB CBs3U. Pagnonokanus

OOBSACHATH MPUHIIMITBI ICHCTBHS MAIIIKH,
prUOOPOB ¥ TEXHUYECKUX YCTPOUCTB, pa3IniaTh
YCIIOBUS BX 0€3011aCHOT0 UCTIOIh30BAHUS B
MOBCEIHEBHOM KM3HU

25

KonTposnbHas pabora «KonebaHus 1 BOJIHBI)

penaTh pacy€THBIE 33J1a4U C SIBHO
3aJaHHOM (PU3NYECKON MOJETIBbIO, HCIIONIB3YSI
(u3nuecKue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE
aHasM3a yCIIOBHS 33/1a4H BEIOUPATh (PU3UIECKYIO
MOJIEJTb, BELICTSTh PU3NUECKIE BEIMIHHBI U
(hopMyIbl, HEOOXOAUMBIE 115 €€ PEelIeHus,
MIPOBOANTD PACUYETHI U OIIEHUBATH PEATHLHOCTh
[IOJTy4€HHOTO 3HaYeHHsI (PU3MIECKOI BETUIHNHEI,
pelaTh Ka4eCTBEHHBIE 3a/]auu:
BBICTPauBaTh JIOTHYECKH HEPOTHUBOPEUUBYIO
LIETIOYKY PaCCyXJIEHUN C ONOPON Ha U3yUECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (HU3NUECKHE SBICHUS

KP

Bu6nuoreka IJOK
https://m.edsoo.ru/ffO0cc6f8

26

IIpssMonuneitHOe pacOpoCTpaHEHHE CBETA B
OJIHOPOJIHOM cpejie. ToyeuHblid UICTOYHUK cBeTa. JIyu

YYMUTBIBATH IPAHULIBI IPUMEHEHU
W3yUYEHHBIX (PH3MYECKUX MOJICIICH: JTyY CBeTa,

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0cd350




CBCTa

TOUYCYHBI KCTOYHHK CBETA NIPU PEIICHUH
¢dusnueckux 3aaay;
pacmo3HaBaTh QU3NUECKHUE SIBICHUS
(Tiportecchl) 1 OOBSICHATH HX Ha OCHOBE 3aKOHOB
AIIEKTPOANHAMUKY M KBAHTOBOH (DU3HKH:
NPSAMOJMHEHHOE PacIpOCTPaHEHHE CBETa;
aHATM3UPOBATH PU3MUYECKHE TPOIIECCHI U
SIBTICHUSI, HCTIOJIb3Ysl (PU3UUECKUE 3aKOHBI U
MIPUHIIUTIBL;
3aKOH MPSIMOJIMHEHHOTO PAacIPOCTPAHEHHS CBETA,
MIPH 3TOM PA3IIUYaTh CIIOBECHYIO
(bopMyIHpPOBKY 3aKOHA, ET0 MaTeMaTHYECKOE
BBIpaJKEHHE U YCIOBHS (TPaHUIIBI, 00IaCTH)
MPUMEHUMOCTH

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[NocTpoenne n300paskeHNi B INIOCKOM 3epKalie

pacmo3HaBaTh QU3MUECKHUE SBICHUS
(mporuiecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
3JIEKTPOANHAMUKY M KBAHTOBOM (DU3HKU:
MPSIMOJIMHEHHOE PAaCIIPOCTPAaHEHHE CBETA,
OTpaKeHUE;
aHaJM3UPOBATH (PU3MUECKHE TPOLIECCHI U
SIBJICHUSI, UCTIOJIB3Ys (PU3NUECKUE 3aKOHBI U
MPUHIMIIEL: 3aKOHBI OTPAKEHUsSI CBETA, TIPU 3TOM
pa3IMyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS
(rpanmIBl, 0071aCTH) MPUMEHUMOCTH

Bu6nmoreka IJOK
https://m.edsoo.ru/ffO0cd4e0
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IIpenomnenue ceeta. [lonHOE BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbII YroJl IOJHOTO BHYTPEHHETO OTPAXKEHUS

pacrno3HaBaTh GU3NYCCKUE SBICHUS
(mporiecchl) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOTMHAMUKY M KBAaHTOBOU (DU3HKHU:
MIPSIMOJIMHEWHOE paclpoCTpaHEeHNE CBETA,
OTpakeHHue, MPeOMIICHHE;
AHAIIM3UPOBATH (YU3UYECKHUE TTPOLIECCH U
SBJICHHUS1, UCTIOJIBb3Ys (PU3NUECKUE 3aKOHBI U
MIPUHIIMITBL: 3aKOHBI TPETOMIIEHHS CBETa, IIPU
9TOM pa3invaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAKEHHUE U
ycioBus (TPaHUIBI, 00JIACTH) TPUMEHIMOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0cd7f6
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JlaboparopHas padota «3MepeHne nokazaTens
MIPEIOMIICHUS CTEKIa»

BBIITOJIHSTH SKCIIEPUMEHTHI 110
MCCIIEIOBAHUIO (PU3UUECKUX SIBICHUNA U
IIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U
KOCBEHHBIX U3MEPEHUI: IPU ITOM

JIP

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0cd67a




(dbopMyIupoBaTh MpodIeMy/3aauy H TUIIOTE3Y
y4e0HOT0 PKCIIEpUMEHTa, COOUPATh YCTAHOBKY U3
MIPEITIOKEHHOTO 000PYI0BAHUS, TIPOBOUTH OIIBIT

1 (GOpMyITHUPOBATH BHIBOKI;
OCYIIECTBIISTH MPSMBIC U KOCBCHHBIC
“3MepeHUsl (PU3NUECKUX BEITUYMH, IPU 3TOM
BBEIOMPATH ONTUMATBHBIA CITOCO0 M3MEPEHUS U
WCTIOJIb30BaTh M3BECTHBIE METOJIBI OTICHKH
MOrPEIHOCTEN U3MEPEHHIA;

; pabOTaTh B TPYIIIIE C BHITIOTHEHUEM PAa3THIHBIX
COLMATBHBIX POJIECH, TUTAHUPOBATH PAOOTy
TPy, PallMOHAIBHO PacpeeisaTh
O6ﬂ3aHHOCTI/I U IJIAHUPOBATH ACATCILHOCTD B
HECTaH/IapPTHBIX CUTYAIHsIX, aJIEKBATHO
OIICHUBATH BKJIAJ KAXKXJI0I'0 U3 YU4aCTHUKOB
IPYNIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI

30

Jlunzer. [loctpoenne n3obpaxenwnii B mua3ze. Gopmyrna
TOHKOM JIMH3BI. Y BETMYECHHUE JINH3BI

OMMCHIBATh U3yYEHHbIE CBOWCTBA BEIIECTBA
(31eKTpHUECcKe, MATHUTHBIE, OIITUYECKHUE,
AIIEKTPUIECKYIO MPOBOJIUMOCTD PAa3IMYHBIX CPEN)
Y 3JIEKTPOMAarHUTHBIE BJIEHUS (TIPOIIECCHI),
HCTIONB3YS (PU3NIECKHE BEIHMUNHBL: (HOKyCHOE
paccTosiHUe U ONTHYECKAask CHJIa JIMH3bI, TPH
OTMCaHWH MPaBUIBHO TPAKTOBATh (PU3NIECKUH
CMBICJI UCIIOJIb3yEMBIX BEJIMYMH, X 0003HAUYEHUS
Y €IUHMLIBI, YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE
JAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTHUMHU
BCIINYMHaAMU,

CTPOUTH U ONIUCHIBATH N300paKeHHUE,
C03/1aBa€MO€ IIJIOCKUM 3€pPKaJIOM, TOHKOW JIMH301

bubmoreka IIOK
https://m.edsoo.ru/ffOcddle
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Jlaboparophas pabota «lcciieqoBanye CBOWCTB
M300paKCHUN B TMH3AX)

CTPOUTH H OTMCHIBATH N300paKeHNE,
C03/1aBaeMO€ IIJIOCKUM 3€pPKaJioM, TOHKOH
JIMH30H; UCCIIEA0BATh 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUI:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHPOBATH PE3yIbTATHI IOITYUYSCHHOM
3aBUCHMOCTH (PU3NUECKUX BEITMYUH B BUJIC
Tabnui ¥ rpa)uKoB, A€TaTh BEIBOJBI IO
pe3yapTaTaM UCCIEJOBaHHUS;

co0uroaTh npaBuiia 0€30MacHOTo TpyAa
IIPH TIPOBEJICHUH HCCIIEJIOBAHNI B paMKax

JIP




y9e0HOTO IKCIIEPUMEHTA, YICOHO-
HCCIICIOBATEIBCKOM U TIPOCKTHOM IEATEIIEHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
nmabopaTtopHOTo 060pyAOBaHUS; ; paboTaTh B
TPYIIE C BBITOJHEHUEM Pa3IMYHBIX COIUATLHBIX
podieii, IaHupPOBaTh PaboTy TPYIIIHI,
palMOHATBHO pacIpeesaTh 00I3aHHOCTH U
TUTAHUPOBATH JICATEILHOCTD B HECTAHIAPTHHIX
CUTYyaIusIX, aJICKBaTHO OLIEHUBATh BKJIA]] KAXK]IOTO
W3 YYaCTHHUKOB TPYIIIBI B pEIICHHE
paccMaTpuBaeMoi poOIIeMbI

32

Hucniepcus cBera. CIOXHBIA cOCTaB OEIIOTO CBETA.
LBer. JlaboparopHnas pabora «HabmoneHune
JIUCTIEPCUU CBETa»

pacrno3HaBaTh GU3NYCCKUEC SIBICHUS
(mporuiecchl) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOANHAMUKY M KBAaHTOBOM (hU3HKU:
JWicTIepcusi cBeTa

33

Wntepdepennus ceera. dudpaxnus ceera.
Jdudpaknronnas penérka

pacrno3HaBaTh GU3NYCCKUC SBICHUS
(mpouiecchl) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOANHAMUKU M KBAHTOBOM (DU3HKU:
uHTEepPepeHLIns, TUPPAKIHS U TTOJISIPU3ALIUS
CBeTa

bubmuoreka LIOK
https://m.edsoo.ru/ffOced22
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HOHepe‘IHOCTB CBCTOBBIX BOJIH. HOJ'ISIpI/ISaI_H/ISI CB€Ta

pemaTe Ka4eCTBEHHBIE 3aa4u:
BBICTPauBaTh JJOTHYECKH HEPOTHBOPEUUBYIO
LIETIOYKY PACCyXIEHUN C ONIOPON Ha U3yUECHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUS,;

WCTIOJIB30BaTh MPH PEIICHUH y4eOHBIX
3a]a4 COBpeMEHHbIE HHPOPMAI[IOHHEIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPIPETALNH U NPEICTABICHUS YUeOHOH 1
HAYYHO-TIOMYJISIPHOM HH(QOPMAIIH, TIOTY4YEeHHOH
13 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH NOIYyYaeMyl0 HH)OpMaLHIO

bubmuoreka IIOK
https://m.edsoo.ru/ff0cf02e
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OnTrueckre npubOpH! U YCTPOICTBA U YCIOBUS X
0e301acHOr0 NPUMEHEHHS

OOBSICHITH TPUHIIAIIBI ICHCTBHS MAIIINH,
MIPUOOPOB M TEXHUIECKUX YCTPONUCTB, Pa3IHNIaTh
YCIIOBUS MX 0€301M1aCHOT'0 UCTIOIh30BAHUS B
MOBCEIHEBHOM >KU3HU

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH — 44.

36

rpaHI/I]_IBI MMPUMCHUMOCTHU KJIaCCHMYECKO MEXaHHUKH.
HOCTy.]'IaTBI CHCHHaﬂBHOﬁ TCOPHHU OTHOCUTCIIBHOCTHU

peliaTh Ka4CCTBCHHLBIC 3a1avun:

BBICTPAanBAThL JIOTMYCCKU HCIPOTUBOPCYMBYIO

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0cf862




LIETIOYKY PaCCyX JEHUN C OMOPOM Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBIICHUS;

HCIOJIB30BaTh [IPU PEIICHUH y4eOHBIX
3aJa4 COBpeMEHHbIE HHPOPMAIIOHHEIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPIPETALUN U IPEICTABICHUS YIeOHOH 1
HayYHO-TIOMYJIIPHON MH(OPMAINH, TIOTYIEHHOM
13 pa3IM4YHBIX HCTOYHUKOB, KPUTUYECKH
AHAJM3UPOBATH NOIYyYaeMy0 HHQOPMALHIO
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OTHOCUTEIIFHOCTD OOIHOBPEMCHHOCTH. 3aMe)IJ'ICHI/IC
BPEMCHU U COKpALICHUEC NJIMHBI

pemaTh Ka4eCTBEHHBIE 3aa4u:
BBICTPAMBATh JIOTHYECKH HEITPOTUBOPEUHBYIO
LIETIOYKY PACCyKIAEHUN C ONIOPON HAa U3yUYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHUE
SIBJICHUS,;

WCTIONB30BaTh MPU PEIICHUH yYeOHBIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYPHPOBaHUS,
MHTEpIpeTaluy U MpeICTaBlIeHus y4eOHo 1
HAYYHO-TIOMYJISPHOM HH(OPMAINH, TIOTY4YEeHHOH
W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATH MOTYYaeMYI0 HH)OPMAIIHIO

bubmuoreka LIOK
https://m.edsoo.ru/ffOcfad2
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OHeprus U UMITYJIbC PEISITUBUCTCKOM yacTHibl. CBs3b
MAacChl C 3HEPTUeil U UMIYIBCOM. DHEPTHsl TTOKOS

penaTh pacy€THBIE 33J1a4H C SIBHO
3aJaHHOM (PU3NYECKON MOJETIBIO, HCIIONIB3YSI
(u3nUecKue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE
aHayM3a yCIIOBHS 331a4H BEIOUPATh QU3NIECKYIO
MOJIEJTb, BELICTSTh GU3NUECKIE BEIMIHHBI U
(hopMyIbl, HEOOXOIUMBIE IS €€ PEeLIeHus,
MIPOBOANTD PACUETHI U OIIEHUBATH PEATHHOCTh
MOJTYYEHHOT0 3HaueHHs (PU3UIECKOH BEIMYHHBI

bubmuoreka IIOK
https://m.edsoo.ru/ffOcfc68
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Kontponbnas padora «Ontuka. OCHOBBI clieUaIbHOM
TEOPUU OTHOCHTEIBHOCTH»

pemarh pac4ETHbBIE 3a4a4H C IBHO
3aJaHHOM (PU3NYECKON MOJETIBIO, UCIIONIB3YS
@HSHHCCKI/IC 3aKOHbI 1 IPUHIIUIIBI, HA OCHOBEC
aHaJIM3a yCIOBUS 33/1a4H BEIOMPATh (PU3NIECKYIO
MOJIJIb, BBLACIATH (PU3MUECKIE BEUIHHBI U
(hopMyIbl, HEOOXOUMBIE 115 €€ PEelIeHus],
MIPOBOJIUTH paC‘IéTLI " OUCHUBATH PCaJIbHOCTH
MOJTYYEHHOT0 3HauYeHUs (PU3NUECKON BEITUUHMHBL;
pelaTh Ka4eCTBEHHBIE 3aJauu:
BBICTPpanBaTh JIOTMYCCKU HETIPOTUBOPCUYNBYIO

KP

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOcf610




LIETIOYKY PaCCyX JEHUN C OMOPOM Ha U3yYEHHBIE

3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIIGCKI/IC SABJICHUS

Paznea 4. KBAHTOBAS ®PU3UKA — 15 4.
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®otonsl. Dopmyna [Liranka. DHEPTHS 1 UMITYIIHC
¢dotoHa

OIMCHIBATh N3yYCHHBIC KBAHTOBEIC
SBJICHUS ¥ [IPOLIECCHI, HCIIONB3Ysl (PUIUUECKUE
BEJIMYMHBL: SHEPTUS M UMITYJILC POTOHA, IPH
OITMCAaHNH TIPABUIBHO TPAKTOBATH (PU3UUCCKUI
CMBICT UCTIONB3YEMbIX BETMYHH, X 0003HAYCHUS
Y €IUHHLIBI, YKa3bIBaTh (POPMYJIBI, CBI3BIBAIOIIHE
JTaHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMHA
BEJIMYMHAMH, BBIYUCIITE 3HAYCHHE (PH3HUIECKON
BCJIMYHUHDBI,
MPUBOIUTH MIPUMEPHI BKIIA/Ia POCCUICKHIX
1 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE [IPOLIECCOB OKPYIKAIOIIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUN

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcfel6
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OtkpeiTue u uccienoBanue porodddexra. OnbITH A.

I'. CroneroBa

pacro3HaBaTh (pU3NUECKHE SIBICHUS
(mpotiecchl) 1 OOBSICHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAWHAMUKY M KBAHTOBOH (DU3HKH:
¢doroanekrpuueckuii 3pdekt (GpoTorddexr);
NPUBOANTH IPUMEPHI BKJIaa POCCUICKUX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B O0BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

bubmuoreka LIOK
https://m.edsoo.ru/ffOcffc4
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3akonbl Porodddekra. YpaBHeHHE DUHINITEHHA IS
dotoaddexra. «KpacHas rpanuiiay Gporodddexra

AQHAJTM3UPOBATH (PU3MUYECKHE TPOLECCH U
SIBJICHUSI, HCTIOJIB3Ys (PU3MUECKUE 3aKOHBI H
MIPUHIIMIIBL: YpaBHEHHE DHHINTEHHA TS
dhoTorddekra, mpu 3TOM paznuyaTh CIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €TO0 MaTeMaTUIECKOe
BBIpaXXEHHE U YCJIOBUSA (TpaHHULIbI, 00JacTH)
NPUMEHUMOCTH; peIlaTh PacYETHBIE 3a/1a4H C
SIBHO 3aJJaHHOM (PU3NYECKOI MOJIEINbIO0, HCIONb3YS
(u3nUecKue 3aKOHBI U IPUHIIMITBI, HA OCHOBE
aHaJM3a yCJIOBHS 331a4H BEIOUPATh (PU3NUECKYIO
MOJIEJIb, BBLACIATH (PU3MUECKIE BETUIHHBI U
(dhopMyItbl, HEOOXOUMBIE ISl €€ peleHus,
MIPOBOJIUTH PACUYETHI M OIICHUBATH PEATBHOCTh
MOJTYYEHHOT0 3HauYeHHs (PU3NUECKON BEINUHNHBL;

MIPUBOJIUTH ITPUMEPHI BKIIAJIa POCCUICKHIX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0d015e




HayKH, B 00BSCHEHHE MPOIECCOB OKPYIKAIOIIETO
MHpPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUM
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Hasnenue ceera. Onbite [1. H. JIeGenena.
XuMHYEeCKoe IEUCTBUE CBETa

pacno3HaBaTh GU3NYCCKUC SBICHUS
(Tiportecchl) 1 OOBSICHATH HX Ha OCHOBE 3aKOHOB

AIIEKTPOJNHAMUKH M KBAHTOBOU (DU3HKH:

CBETOBOE JIaBJICHUE;
MPUBOJIUTH TPUMEPHI BKIIAJIa POCCUHCKHIX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE

HAYKH{, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO

MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

bubmuoreka LIOK
https://m.edsoo.ru/ff0d04a6
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Texuuyeckue yCTpOﬁCTBa U MMPAKTHUYCCKOC

MpUMeHeHne: POTOdIEMEHT, (OTONATIHK, COTHETHAS

Oarapesi, CBETOTNOT

OOBSICHATH TIPUHIIHITEI TSHCTBHSI MAIIIHH,
prOOPOB ¥ TEXHHYECKUX YCTPOUCTB, pa3INIaTh
YCIIOBHS X 0€30IaCHOI'0 UCIIOIb30BAHUS B
TMOBCEIHEBHOM KH3HU

45

Pemenne 3amau mo teMe «O1eMeHTHl KBAHTOBOM
OIITHKI

peaTh pac4ETHbIC 3aa4H C IBHO
3aJJaHHOW (PU3NIECKON MOJIETIHIO, HCTIONB3YS
(I)I/I3I/I‘ICCKI/IC 3aKOHbI 1 IPUHIIUIIBI, HA OCHOBC
aHaJM3a YCIIOBUS 33/1a4 BEIOMPATh (PHU3NIECKYIO
MOJI€JIb, BBIAEIATH (PU3MUECKUE BEIUIMHBI U
(b opMyIbl, HEOOXOJUMEBIE IS €€ PelIeHus,
MIPOBOJUTD PACUETHI M OLICHUBATH PEANBbHOCTh
MOJIYYEHHOT0 3HaueHHsl (PU3NIECKON BEJIMUHMHBI

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0302
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Mouenb aroma Tomcona. OnbiTel Pezepdopaa mo
paccestHuto o-uacTuil. [ImanerapHas Monenp aToma

YUUTHIBATh TPAHHIIBI TPUMEHEHUS
M3YyUYCHHBIX QU3MUECKUX MOJICIICH: siIepHas
MOJIEJIb aTOMa TIPH PeIeHUH (PU3NUECKHX 33/1a4;

NPUBOANTH MPUMEPHI BKJIaJa POCCUICKUX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE ITPOIIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

bubmuoreka IIOK
https://m.edsoo.ru/ff0d091a
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[octynater bopa

aHATM3UPOBATh PU3MUECKUE IPOIIECCHI U
SIBJICHUSI, HCTIOJIB3Ys (PU3MUECKUE 3aKOHBI H
MPUHLMIIBL: TOcTyaTel bopa, mpu aTom
pas3invaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAXKCHUE U YCIIOBUS
(rpaHu1bl, 001aCTH) TPUMEHUMOCTH; IPUBOIUTD
MIPUMEPHI BKJIA/1a POCCUICKHX U 3apyOeKHBIX
yu€HbBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH

bubmuoreka IIOK
https://m.edsoo.ru/ffO0dOafa
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Wznyuenne u noryonieHrne GOTOHOB IPH TIEPEXOJIe

pacrio3HaBaThb (I)I/I3I/II'ICCKI/IG SIBJICHUS

Bbu6nmoreka IJOK




aTroMa ¢ OJJHOTO YPOBHS SHEPTUH Ha Apyroil. Bujbl
CIICKTPOB

(Tiportecchl) M 0OBACHATH UX HA OCHOBE 3aKOHOB
ANEKTPOIMHAMHUKY M KBAHTOBOU (DU3HMKH:
BO3HUKHOBEHHE JTMHEHUYATOTO CIICKTpa aToMa
BOJIOpOJIA

https://m.edsoo.ru/ff0dOafa
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BosHoBsie cBoiicTBa yactuil. Bonnsl ne bpoiins.
KopnyckynsipHo-BotHOBOHM fqyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHUE

pelaTh Ka4eCTBEeHHbIE 3a1a4H:
BBICTPaUBaTh JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PacCyKJIECHUH C OMOPON HAa U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHUE
SIBIICHUS;

HCTIONB30BaTh MPH PEIICHUH yYeOHBIX
3aJa4 COBPEMEHHbIE HHPOPMAIIOHHbIE
TEXHOJIOTUH IS IIOMCKA, CTPYKTYPHUPOBAHHUS,
MHTEpIpeTaluy U MpeICTaBlIeHus yueOHoH 1
HayYHO-TIOMYJIIPHON MH(POPMAIIHH, TIOTYISHHON
13 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKU
AQHAIM3MPOBATH MOJIY4YaeMy0 HH(OpMaIHIO

bubmuoreka LIOK
https://m.edsoo.ru/ff0dOca8
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OtkpbiTHE pagroakTUBHOCTH. OnbiThl Pe3epdopna mo
OTIPEIETICHHUIO COCTaBa PAIMOAKTHBHOTO U3ITYYCHHS

pacrno3HaBaTh GU3NYCCKUC SBICHUS

(mpotiecchl) 1 OOBSICHATH UX HA OCHOBE 3aKOHOB
ANIEKTPOANHAMHKH U KBAHTOBOH (pU3MKHU: 3aKOH
PaZnoaKTUBHOTO pacmaja, Py STOM pa3inyarb

CJIOBECHYIO (hOpMYIHMPOBKY 3aKOHA, €r0

MaTEeMaTHYECKOE BBIPAKEHHE U YCIOBUS
(rpanu1Ibl, 007aCTH) MPUMEHUMOCTH; IPUBOIUTH

MIPUMEPHI BKIIaJa POCCUHCKUX U 3aPYOEIKHBIX

Y4EHBIX-(PU3UKOB B pa3BUTHE HAYKH, B

00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHH

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0fd2
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CgoiicTBa anba-, 6eTa-, ramMmma-u3inyucHus. Biusaue
paﬂHO&KTHBHOCTI/I Ha )KXUBBIC OpFaHHSMBI

OIMUCBIBATh U3YYEHHBIE KBAHTOBBIE
SIBJICHUS ¥ IIPOLIECCHI, UCIIOTB3Ys (PU3UUECKUE
BEJIMYUHBL: IIEPUOJT ITOJIYPACIIAIa, IPU ONIUCAHUU
NPaBUIIBHO TPAKTOBATH (PU3MUECKUNA CMBICI
WCTIOJIb3YEMBbIX BEJIMUMH, UX 0003HAYCHUS U
€MHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTHUMHU
BEIMYMHAMM, BEIYUCIISTH 3HAaU€HUE (PU3NIECKOM
BEJINYUHBI
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OTKpeITHE IPOTOHA U HEWTpoHA. M30TOMBL. ANbda-
pacnan. DNeKTPOHHBIN U TIO3UTPOHHBINA OeTa-pacmha.
l'amma-uznyuenue

aHAJIM3UPOBATh (U3UYCCKHUE MTPOLIECCHI U
SIBJICHMSI, MCTIONB3Ys (PU3HUECKHUE 3aKOHBI U
MNPUHIUIIBL: 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsja, 3aKOH COXpaHEHHs] MacCOBOTO YHCIIa,

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1162




3aKOH PaJIMOaKTUBHOTO paciiaja, Ipy 3TOM
pa3iauuaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA,
€ro MaTeMaTU4YEeCKOE BBIPAKECHUE H YCIOBUS
(TpaHUITBI, 006J1ACTH) MPUMEHUMOCTH
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OHeprus CBA3M HYKJIOHOB B fifpe. SlaepHble peakiuuu.
SAnepusrit peaktop. [Ipodnemsl, MmepceKTHBHI,
9KOJIOTMYECKHUE ACTIEKTHI AIEPHOI SHEPreTHKU

VUUTBIBATh TPAHHIIBI TPUMEHEHUS
W3YYCHHBIX (PU3NUCCKUX MOJICNICH: HYKIIOHHAS
MOJIENIb ATOMHOTO sI7[pa MPH PEIICHUN
(hH3UYecKuX 3a/1ay;

OIHCHIBATh U3YYCHHBIC KBAHTOBBIC
SIBIICHUS M ITPOIIECCHI, UCTIONIB3Ys (PU3NICCKHUEC
BEJIMYHMHBI: SHEPTHUS CBSI3M ATOMHBIX s7Iep, PH
OTKMCAHUU TPABUIIBHO TPAKTOBATh (DU3MUCSCKUI
CMBICJI HCITOJIb3YEMBIX BEJIUYMH, MX 0003HAUCHUS
Y CIUHHIIBI, YKA3bIBATh (POPMYIIBI, CBSI3BIBAIOIIIHE
JAHHYIO0 (QU3NYECKYIO BEJIMYHHY C IPYTHMHU
BEJIMYMHAMHU, BEIYUCIISITh 3HAYCHHUE (DU3HUCCKOM
BCJIMYHHBI,

OOBSICHATH MPHUHIUIIBI ICHCTBUS MaIIIHH,
pUOOPOB ¥ TEXHUYECKUX YCTPOUCTB, pa3aniaTh
YCIIOBHUS MX 0€30M1acHOT0 MCIOIb30BaHUS B
TTOBCEIHEBHOM KH3HM,

KCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110
(pu3MKe B MOBCEIHEBHOM KU3HU JIJIS 00CCIICUCHHS
0e301macHOCTH TIpY OOPAIIEHUH ¢ TIPUOOPAMH U
TEXHUYECKUMH YCTPONCTBAMH, JIJISI COXPAHCHHUS
3JI0POBbS ¥ COONIOJICHHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOILIEH cpeJie;

paboTaTh B IPYIIIE C BHIMTOTHEHUEM
Pa3IUYHBIX COLMABHBIX POJICH, INIAHUPOBATH
paboTy TPYIIIbI, PAlMOHAILHO PaCPEACIIATh
0053aHHOCTH U IJIAHUPOBATH JICATEILHOCTD B
HECTaH/IapPTHBIX CUTYAIUsX, aJIEKBATHO
OIICHMBATh BKJIAJ KAXKIOTO U3 YIYaCTHUKOB
TPYHIBI B pEIICHHE PACCMaTPUBAEMOM MTPOOJIEMBI

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1356
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OnemeHTapHbIe YacTHIBI. OTKPBITHE TIO3UTPOHA.
MeTo1bI HAOTIOICHUS U PETUCTPAIMH AIEMEHTaPHBIX
yactuil. Kpyrisiii cron «DyH1aMeHTaabHbIe
B3aUMOJICUCTBUS. EMUHCTBO pm3nuecKkoi KapTHHBI
MHPay

pelaTh KaYECTBEHHbBIE 3aa4u:
BBICTPAMBATh JIOTMUECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCyX IEHUN C ONIOPON Ha U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (pr3nuecKre
SIBJICHUS,;
HCII0JIb30BaTh MPH PEIICHUH YISOHBIX

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0e38




3aJa4 COBPEMEHHbIE HHPOPMAIIOHHbIE
TEXHOJIOTHH AJIS TIOUCKA, CTPYKTYPHUPOBaHU,
WHTEPIPETAUH U MPEICTABICHUS YIeOHOH 1
HayYHO-TIOMYJIIPHON MH(OPMAINH, TIOTYIEHHOI
13 pa3IM4YHBIX HCTOUHUKOB, KPUTUYECKH
aHAJTM3UPOBATH MOIYyYaeMyI0 HH)OpMALHIO

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKH — 7 u.
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Bun 38é3nHOTO Heba. Co3Be3aus, sipKue 3BE3IHI,

IJIaHEThI, X BUAUMOC JIBMKXCHHC. ConHeyHas cucTemMa

pemaTh Ka4eCTBEHHBIE 3aa4u:
BBICTPauBaTh JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PacCyKJIECHUH C OMOPON HAa U3yUYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUST; MICTIONB30BATh TIPH PEIICHUH YISOHBIX
3aJa4 COBpEMEHHbIC HHPOPMAIIOHHEIE
TEXHOJIOTHH AJIS TIONCKA, CTPYKTYPHPOBaHUS,
MHTEpIpeTaluy U MpeICTaBIeHus y4eOHo 1
HAYYHO-TIOMYJISPHON HH(QOPMAIIH, TIOTY4YEeHHOH
W3 Pa3M4YHBIX HCTOYHUKOB, KPUTUYECKH
AHAJIM3UPOBATH NOIYyYaeMy0 HH)OpMaLHIO
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Connue. ConHe4Has akTUBHOCTh. VICTOUHUK SHEPTUH

CoiHia ¥ 3B€37

WCTOJB30BaTh MIPH PEHICHUH y4eOHBIX 3a1a4
COBpEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHH
JUTSI TIOMCKA, CTPYKTYpPUPOBaHUS, HHTEPIPETALNN
W TIpeJICTaBlIeHHs yIeOHON 1 HAYYHO-
oMy sipHON MH(OpPMAIHH, TOTyYEeHHON U3
Pa3IMYHBIX HICTOYHHKOB, KPUTHIECKH
AHAJIM3UPOBATH NOIYyYaeMyl0 HH)OpMaLHIO

57

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/BI

TJIaBHOM IOCJIEA0BATENBLHOCTH. BHYTpEHHEE CTpOeHue

3B€31. COBpEMEHHBIE MTPEICTABICHUS O
MIPOUCXOXKICHUH 1 dBoItony CoHIA U 3BE3]T

paboTaTh B rpyMIie C BHITOJIHEHUEM Pa3IMIHBIX
COLIMAJBHBIX POJIeH, TUIAHUPOBATH PabOTy
IPYIIIBL, PAlIMOHATIBHO paclpeessiTh
0053aHHOCTH U IJTAHUPOBATH JICATEILHOCTD B
HECTaH/IapPTHBIX CUTYAIUsX, a/IEKBATHO
OLIEHUBATh BKJIa] KOKIOT0 U3 yYACTHUKOB
IPYIIIBL B pelIeHUE paccMaTpuBaeMon pooJIeMbl
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Maieunsiii Ilyte — Hama ["anaktuka. [lonoxxenue n
nemwkenne Comama B [amaktuke. ['amaktuku. YEpHbIe
JBIPBI B IApaxX TajlakKTHUK

HCTIONIb30BAaTh MPH PEIICHNH Y4eOHBIX 3a7a4
COBpeMEHHbIE HH()OPMAIIMOHHBIE TEXHOIIOTUH
JUIS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUN
Y TIpeZICTaBIIeHHs y9eOHON 1 Hay4HO-
MoMyJIsIpHON MH(OpPMAIH, TOTyYEeHHOH U3
Pa3JIMYHBIX UCTOYHUKOB, KpUTHYECKU

AHAJIM3UPOBATH IMMOJTYHaCMYHO HH(bOpMaHHIO
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HCIIOJIb30BaTh [IPU PEIIEHUH yUeOHBIX 3a1a4
COBpEeMEHHbIE HH(OPMALIMOHHBIE TEXHOIOTHH
JUTSI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPeICTaBICHNS YIeOHON U HAY4YHO-
oMy sipHON MH(OPMAIHH, TOTyYEHHON U3
Pa3NUYHBIX KICTOYHUKOB, KPUTHYECKH
AHAJIM3UPOBATH NOIYyYaeMy0 HHQOpMALHIO
HCIOJB30BaTh [IPH PEIICHUH y4eOHBIX 3a1a4

Bcenennas. Paz6eranue ranaktux. Teopus bonbioro
B3phIBa. PennkToBoe u3nyuenue. MertaranakTuka
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COBpEeMEHHbIE HH(OPMALIMOHHBIE TEXHOIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBAHMSL, HHTEPIIPETALIUA
Hepemennsle npo6aemMbl aCTpOHOMUN U TIPe/ICTaBICHNS YIeOHON U HAy4YHO-
oMy sipHON MH(OpPMAIHH, TOTyYEeHHOH U3
Pa3JIMYHBIX UCTOYHUKOB, KpUTHYECKHU
AHAJIM3UPOBATH NOIYyYaeMy0 HH)OpMaLHIO
pemaTts pac4E€THBIE 33Ja4H C SIBHO
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3aJJaHHON (PU3NIECKON MOJIETIHIO, HCTIONB3YS
(u3nuecKue 3aKOHBI U IPUHIIMITBI, HA OCHOBE
aHaJM3a YCIIOBUS 33/1a4 BEIOMPATh (PH3UIECKYIO
MO/IEJTb, BELACTATh (GU3NUECKIE BEIMIHHBI U
KonrtponbHas pabota «1eMEHTB aCTPOHOMHH U (b opMyIbl, HEOOXOJUMBIE IS €€ PelIeHus,
acTpoU3UKN» MIPOBOJUTD PACUETHI M OLICHUBATH PEANBbHOCTh
MOJTyYEHHOT0 3HaUYeHUs (PU3NUECKON BEINIHNHBL;
pelaTh Ka4eCTBEeHHbIC 33/1a4H:
BBICTPaNBaTh JIOTMYECKH HEITPOTHBOPEUHBYIO
LETI0YKY PacCy>KJICHUH C OIOpOH Ha N3yUYECHHBIE

3aKOHBI, SaKOHOMepHOCTI/I nu (1)I/ISI/IIICCKI/IC SABJICHUA
Pa3n

KP

ea1 6. ObOBINAIOIIEE ITIOBTOPEHUE

JeMOHCTPUPOBAThH HA PUMEPAX POJIb U

62

MecTo PHU3UKH B OPMUPOBAHUN COBPEMEHHOM
HAYYHOU KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOM TEXHHKH M TEXHOJIOTHH, B

MPAKTUYECKOH JIeATEILHOCTH JIIOJIEH,
Oo6o061matommii ypok. Poib Gpu3uky 1 aCTPOHOMUU B LIEJIOCTHOCTD ¥ €IUHCTBO (PU3UUECKON KapTHUHBI
SKOHOMMYECKOM, TEXHOJIOTHYECKOM, COIUAIEHON 1 MHUPA;

ATUYECKOH chepax AesITeTHHOCTH YeIOBeKa

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 10
(hu3mKe B MMOBCEIHEBHOM XU3HU 7151 00eCIIeUeHUS
0e30macHOCTY TIpY OOPAIIEHNH ¢ TPUOOpaMH 1

TEXHUYECKUMH YCTPONCTBAMU, JIJISI COXPaHCHHS

300pOBbA U CO6JIIOJICHI/I$[ HOPM 3KOJIOTHUYECKOTO

TOBEJICHUS B OKpPYKaIollleH cpeJie;




paboTaTh B TPyMIE C BHIIOJIHEHUEM
pPa3IMYHBIX COIMANILHBIX POJICH, IIIaHUPOBATh
paboTy TPYIIIIEI, PAIIMOHAILHO PaCTIPEACIIATh
00513aHHOCTH 1 TUIAHUPOBATh JIEATEIHHOCTD B
HECTaHJAPTHBIX CUTYaIUsIX, aIEKBATHO
OIICHUBATH BKJIA]] KaXKJOTO U3 YYACTHUKOB
TPYNIIBI B pEIIeHHEe PacCMaTPUBAEMOM MTPOOIIEMBI
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O6o6matomuii ypok. Pons u MecTo ¢puznku u
ACTPOHOMUH B COBPEMEHHOI HAYYHOM KapTHHE MUpa

JIeMOHCTPUPOBATh HA MPUMEPAX POJb U
MecTo Gpu3uKH B GOPMHUPOBAHUN COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B
MIPAKTHUUYECKOM JIeATeNbHOCTH JIT0IEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTUHBI
MHPA; UCIIONIB30BATh P PELICHUH YIEeOHbIX
3aJa4 COBpEMEHHbIE HHPOPMALIIOHHbIE
TEXHOJIOTUH I IIOMCKa, CTPYKTYPHUPOBAHHUS,
MHTEPIPETALUN U NPEICTABICHUS YUeOHOH 1
HayYHO-TIOMYJIIPHON MH(POPMAIIHH, TIOTYISHHOMN
13 pa3/IMYHbIX UICTOYHUKOB, KDUTUYCCKHU
aHAJTM3UPOBATH MOIYyYaeMyI0 HHQOpMAIIHIO
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Oo6o6marommii ypok. Poib huzndeckoi Teopuu B
(bopMHpOBaHHH MPEICTABICHUIA O GU3HUECKON
KapTHHE MUpa

paboTath B IpyIIIe ¢ BBITOJHEHUEM Pa3InYHbIX
COLMANIBHBIX POJIEH, TUIAHUPOBaThH padboTy
TPYMIIbI, PAIlHOHAIBHO pacpeaessaTh
0053aHHOCTH U IJIAHUPOBATH EATEILHOCTD B
HECTaHAAPTHBIX CUTYALUSX, a€KBATHO
OIICHHMBATh BKJIAJ KAXKIOTO U3 YIACTHUKOB
TPYNIHI B pEIIeHHE pacCMaTpUBaeMOi MPoOJIeMBbI
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Oo6o06marommii ypok. MecTo pU3NUeCcKON KapTHHEI
MHpa B 00IIEeM psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MPEICTaBICHUN O IPUPOJIE

paboTaTh B IpyIIIe ¢ BBITOJHEHUEM Pa3InYHbIX
COLMANIBHBIX POJIEH, TUIAHUPOBAThH padboTy
TPYMIIbI, PAllHOHAIBHO pacpeaessaTh
0053aHHOCTH U IJIAHUPOBATH AEATEILHOCTD B
HECTaHAAPTHBIX CUTYALUSIX, a€KBATHO
OIIEHMBATH BKJIAJ KAKIOTO U3 YIACTHUKOB
TPYMIIBI B pENICHHE PACCMaTPUBAEMOM MPOOIIEMBI
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PesepBHbIi ypok. MarsuTHoe 1ouie.
DNeKTpOMarHuTHas HHYKITHS

pemars pac4E€THBIE 33Ja4H C SIBHO
3aJaHHOU (PU3NYECKON MOJETIBIO, HCIIONIB3YS
QJHSI/I‘ICCKI/IC 3aKOHbI U IPUHIIUIIBI, HA OCHOBEC
aHaIM3a yCIIOBUS 33/1a4H BEIOMPATH (PU3NIECKYIO
MOJI€JIb, BBLACIATH (PU3MUECKIE BETUIHHBI U
(hopmysTel, HEOOXOAMMEBIE IS €€ PEIICHNS,




MIPOBOJIUTH PACUETHI U OLIEHNUBATH PEabHOCTh
MOJIyYEHHOTO 3HAYCHMSI (PH3MUECKOM BETUUHHEI,
pelaTh KAYECTBEHHbBIE 3aa4u:
BBICTPauBaTh JIOTMYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKIAEHUN C ONIOPON HAa U3yUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (DU3HUYCSCKUE SIBIICHUS
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PeseprubIii ypok. Ontrka. OCHOBBI CICIIHAIEHOMN
TEOPHUH OTHOCUTEIHLHOCTH

peraTh pac4€THbIC 3aJa4H C IBHO
3a/laHHON (PM3UUYECKON MOJIENBI0, UCTIONB3YS
¢u3nuecKue 3aKOHbI U MPUHIIMITBI, HA OCHOBE
aHaJM3a yCJIOBHS 33a4H BEIOUPATh (PU3NIECKYIO
MOJI€JIb, BBIAEIATE (PU3MUECKUE BEIUIUHBI U
(hopMyIbl, HEOOXOJUMEBIE IS €€ PelIeHus,
MIpOBOJUTH pvaéTBI " OICHUBATH PCaJIbHOCTDH
MOJTyYEHHOT0 3HauYeHUsI (PU3NIECKON BEINUHMHBL;
pelaTh Ka4YeCTBECHHBIE 3a1a4H:
BBICTPAaMBATh JIOTUYECKH HETIPOTUBOPCUUBYIO
LEMOYKY PACCyKJIECHUH C OMOPON HA U3yUYECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS
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Pesepnbiii ypok. KBantoBas Gpusuka. DneMeHThI
ACTPOHOMUH H aCTPOPUIUKH

pelaTh KauecTBEHHBIE 3aJauu:
BBICTPAaMBATh JIOTUYECKH HEIIPOTUBOPCUUBYIO
LEMOYKY PaCcCyKJIECHUH C OMOPON HAa U3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SBICHUS

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1784
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