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PaGouas mporpamMma mo ¢u3nke Ha YpOBHE CpeHEro oOmero oopazoBanus (6a30BbIl YPOBECHb
W3y4YeHHs TIpeIMeTa) COCTaBJI€HA Ha OCHOBE MOJOXEHWH W TpeOoBaHMU K pe3yibTaram
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOW MNporpaMmbl, IpeAcTaBiIeHHBIX B denepanbHOM
roCyJapCcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe cpeaHero odmero oopazoanus (PI'OC COO),
a Takke c yu€tom (denepanbHON paboueit nporpaMmbl  Bocnutanuss W KoHuenuuu
npernoaBanus yueOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHu3anuiax Poccuiickoit
®denepannn, peaaTu3yroIIMX OCHOBHBIE 00111e00pa30BaTeIbHbIE POTPAMMBI.

MNOACHUTEJIbHAS 3AIINCKA
Copnepxanmne IIporpamMbl HampaBieHO Ha (OPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa ydamuxcs 10—11 kmaccoB npu oOydeHuun ux (us3nke Ha 0a30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-AEITEeIbHOCTHOTO noaxoaa. [Iporpamma cootBetcTByeT TpeboBanusam ®I'OC COO k
TUTAHUPYEMBIM JINYHOCTHBIM, TIPEJIMETHBIM H METANPEIMETHBIM pe3yabTaTaM 00y4eHus, a TAaKKe
YUUTHIBAET HEOOXOIUMOCTh pEANM3alUU MEXIPEJIMETHBIX CBsS3e (PU3MKH C eCTEeCTBEHHO-
HAyYHBIMH Y9e€OHBIMH TpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE IIeTTN U3y4eHUs] GU3UKU Ha
YPOBHE CpetHero 001iero 00pa3oBaHus, IIIAHUPYEMbIE Pe3yabTaThl OCBOCHUS Kypca (GU3UKH:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).
[Iporpamma BKiIrOHAET:
- IJIAHUPYEMBIE pPEe3yJabTaThl OCBOCHHUS Kypca (HU3WKM Ha 0a30BOM YPOBHE, B TOM 4YHCIIE
MPEIMETHBIE PE3YIbTAThI TI0 TOAaM OOyUICHHUS;
- cozepkanue yuyeoHoro npenMera «du3nkay 1mo rogam oOydeHus;
- TEeMAaTUYECKOE IJIAHUPOBAHUE C YKa3aHHEM KOJIMYECTBa YAaCOB HAa M3y4eHHUE KaXJOH TEeMbl U
XapaKTePUCTUKON yueOHOM NEeSTEIbHOCTH yYalluXCcs, peanu3yeMoi pu U3y4eHUH 3TUX TEM.
B TematmueckoM MJIAaHUPOBAHUM  YYTEHBI BO3MOXKHOCTH HCIIOJB30BAHUS 3JIEKTPOHHBIX
(mupoBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIONIUXCS y4€OHO-METOAMUYCCKUMHU MaTepruaiaMu
(MynbTUMEIUNHBIE MPOTPAMMBbl, JJEKTPOHHbIE YUEOHHKHM U 33JaYHUKH, JJICKTPOHHbBIE
OMOMMOTEKH, BUPTYyaJbHBIE JIA0OPATOPUH, WIPOBBIC MPOTPAMMBI, KOJUICKIIMH H(PPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB), pealu3yIUMU qunakTuyeckue Bo3moxkHoctu UKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.
Hcnonab3oBanue o6opynoBanus neHrpa « Touka pocTay mo3BosieT co3AaTh YCIOBUS:
-7l TIOBBIIEHUS [MO3HABATEIbHOW AaKTMBHOCTH OOYyYalOUIMXCS B €CTECTBEHHO-HAyYHOMU
obnacty;
-7 pa3BUTHSI JIMYHOCTH peOEHKa B mpouecce oO0ydeHus: (DU3HKH, €ro CHOCOOHOCTEH,
(dhopMHUPOBaHUS U YIOBIETBOPEHHSI COIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
-7l BBISBJICHUS TAJIAHTIMBBIX IIKOJBHUKOB, OPraHU3allUM HUX PAa3BUTHS B Pa3IUYHBIX 00-
nacTsax o0pa3oBaTeNbHOM, TBOPUECKOH AEATEILHOCTH.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «®U3UKA»

dusnka Kak Hayka o HambOosiee OOLIMX 3aKOHaX NMPHUPOAbI, BHICTYNAas B KauecTBE y4yeOHOTo
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUH 00 OKpY)KaloIleM MHpeE.
HIkoybHBI Kypc GHU3MKH — CHCTEMOOOpa3yloUUil Uil €CTECTBEHHO-HAy4HBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3ydaeMbIX
XUMueH, ouosioruei, gusnueckoil reorpaduei u actpoHomueil. Mcmosib30BaHHE M aKTHBHOE
IpUMEHEeHHe (QU3MUECKUX 3HAHUN OmpeAesseT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYYEHHs HOBBIX
MaTepHaJiOB C 33JaHHBIMU CBOiicTBamMu U Ap. M3ydyeHue (M3MKM BHOCUT OCHOBHOM BKIJIAJ B
(opMuUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa ydalluxcs, B (OpMHpOBaHHE YMEHUI
MPUMEHATh HAyYHBIH METO/1 IO3HAHUS MPH BBHINIOJHEHUU UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kkypca QpU3MKH CpeJHEN IIKOJIbI MOJIOKEH PsIJl UJeH, KOTOpble MOXHO paccMaTpUBaTh
KaK IIPUHIUIIBI €70 IOCTPOECHUS.



Hoea uenocmnocmu. B cCOOTBETCTBUM C HEH Kypc SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3ZesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (U3MKA OObEIUHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OpPMUpOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanus npeanosaraeT HUCIOIb30BaHUE T'yMaHUTApPHOIO
noTeHuana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKMMH, HDABCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIeMaMHU.

Hoesn npuknaonoii nanpasenennocmu. Kypc dusuku npeamnonaraeT 3HaKOMCTBO C IIAPOKHM
KPYroM TEXHHYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUH H3yIeHHBIX TEOPUI U 3aKOHOB.

Hoea rkonocuzayuu peanusyeTcsi TIOCPEJICTBOM BBEJIEHUS DJJEMEHTOB  COJEpXKaHUS,
MOCBAIIEHHBIX IKOJIOTMUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHUEM
TE€XHUKH U TEXHOJIOTUH, a TaKKe 00CYXAeHUs MPoOJIeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

CrepXxHEBBIMU DJIEMEHTaMHM Kypca (PU3UKU CpeaHEll IIKOJbl SBISIOTCA (DU3NYECKUE TEOPHUH
(popMupoBaHrue TPEICTABICHUH O CTPYKType TMOCTPOCHHS (QU3MUECKOH TEOpPHH, POJIU
(GyHIaMEHTAIHBIX 3aKOHOB W TPHHIWIIOB B COBPEMEHHBIX IMPEICTABICHHUSX O MPUPOJE,
IpaHuLaX MPUMEHUMOCTH TEOPH, Ui ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MPOLIECCOB).
CucTeMHO-NIeITEeIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl MPexJe BCero 3a CUET
OpraHMu3aluy KCIEPUMEHTAIbHON NesSTeNIbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHs Kypca
(UMK — 3TO UCHOJB30BaHUE CHUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
a0opaTOpHBIX PabOT, KOTOphIE B MporpamMMe OOBEIMHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MPaKTUYECKUX paboT. BeiieneHue B yka3aHHOM IepeyuHe JIaOOpaTOPHBIX pabOT, MPOBOAMMBIX
JUTS KOHTPOJISL ¥ OLIEHKH, OCYHIECTBIIIETCSA YYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca UCXOAs U3
0COOEHHOCTEH TEMATHYECKOTO TUTAHUPOBAHUS M OCHAIIeHWs KaOuHera ¢usuku. Ilpu stom
obecrieunBaeTcs OBJIaJIeHHE OOy4alOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO TPOBEpPKE
MPEII0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yaensieTcs PelIeHHI0 pacuETHBIX M KaueCTBEHHBIX 3ajad. llpu stom mis
pacuéTHBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJa4d C SIBHO 3a/IaHHOM (M3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aesoB. J{Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBJISIIOTCSL 3a/laHusl Ha OOBSCHEHHWE NPOTeKaHWs (QU3UYECKHX SBJICHUM W TPOIECCOB B
OKpY)Kalollel >KU3HH, TpeOyrolue BbIOOpa (QHU3NUECKOW MOJENU AN CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIEUEHUIO
yueOHOro mporecca 6a30BbI YPOBEHb Kypca (PM3UKHU B CPEAHEN IIKOJE MOJHKEH U3ydaThCs B
YCIOBUSAX MPEAMETHOro KaOuHeTa (U3MKH WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYy4YHOTo IMKiIa. B kaOuHere pu3MKM HOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pylOBaHME JJIsi BBIIOJHEHHUS YKa3aHHBIX B MpOrpaMMe YUYEeHHUYECKUX
MPAKTUYECKUX paboT U JEMOHCTPAlMOHHOE 000pyI0BaHHE.

JleMOoHCTpalMoHHOEe 000pyA0BaHNE (GOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAJILHON
JOCTAaTOYHOCTH M O0€cleuyrBaeT TMOCTAHOBKY IEPEUUCIEHHBIX B IPOrpaMMe KIFOYEBBIX
JIEMOHCTpAalMid /Il MCCIEeOBaHMs M3y4aeMbIX SBJIEHHM M TMPOLIECCOB, SMIMPHUYECKUX U
(GyHJaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 0OOpYyZOBaHUE ISl YYEHMUYECKHX MPAKTHUECKUX paboT (opmHupyeTcs B BHUjE
TEMaTUYeCKUX KOMIUIEKTOB W oOecneumBaeTcs B pacu€Te OJHOIO KOMIUIEKTa Ha JIBYyX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBl HAa KOMIUICKCHOM HCIOJb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IM(POBBIX JIAOOpATOPHI.



HEJA U3YYEHUS YYEBHOI'O TIPEJMETA «®U3UKA»

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

— (¢opMHUpOBaHHE MHTEpECa W CTPEMJICHHS OOYYalOIUXCS K HAyYHOMY U3YUEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE IMPEACTAaBICHUM O HAydyHOM METOJA€ IO3HaHusi U  (OpPMUPOBAHUE
HCCIIEI0OBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

— (QopmupoBaHue HAy4YHOTO MHPOBO33PEHHS KaK pe3ysbTara H3y4eHUS OCHOB CTPOCHHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (opmupoBanne ymeHUN OOBSICHATH SIBICHHUS C HWCIOJBb30BaHUEM (PHU3MUECKUX 3HAHUN H
HAyYHBIX JI0Ka3aTEIbCTB;

— (opMupoBaHHE MPEACTABICHUNA O POJH (DPU3HUKU UIsi PA3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTkeHne 3TUX 1enel odecreunBaeTcs pelieHueM CIeAYIONNX 3a7ad B MPOIecce U3yuyeHus
Kypca GU3UKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

— mpuoOpeTeHue cHucTeMbl 3HaHMA 00 OoOmMX (QU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJIEKYSIPHYIO (PH3HKY, 3JEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI acTPO(DU3UKH;

— (opMupoBaHHEe yMEHHI NMPUMEHSATh TEOPETHUUECKUE 3HAHHS Ui OOBSICHEHUS (PU3HMUECKUX
SIBTICHUI B TIPUPOJIC U [T IPUHATHS IPAKTHYECKHUX PEIICHUH B MOBCETHEBHOM JKU3HHU;

— OCBOEHHE CIOCOOOB pElleHUsl Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHON (U3UYECKON MOJEbIo,
3a/a4, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (QU3NYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSM 3a]1a4H;

— TOHMMaHWE (QU3MYECKUX OCHOB M TPUHIMIIOB JAEHCTBHS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

— OBJIQJICHUE METOJaMHU CaMOCTOSATEJIBHOTO IUJIAHUPOBAHMS M TPOBEICHHS (PU3UUECKUX
SKCIEPUMEHTOB, aHalIW3a M MHTEpIpeTaluy HH(MOPMALUH, OINpPENeNeHUsl JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

— CO3JIaHME YCIOBHH JUIsi Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEAOBATEIBCKON, TBOPUYECKOH
NeSATeIbHOCTH.

MECTO YYEBHOI'O IIPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢dusuka sBaseTcs 00s3aTEIBLHBIM TPEIMETOM Ha YPOBHE
cpenHero oOmiero oOpasoBanus. laHHas mporpamma npeaycMaTpuBaeT u3ydeHue (U3MKu Ha
0a30BoM ypoBHE B 00béMe 136 4 3a nBa roja oOyuenus mo 2 4 B Hexemo B 10 u 11 kimaccax. B
TeMaTH4eckoM IianupoBanuu it 10 u 11 kitaccoB npeanosaraTcs pe3epB BpEeMEHHU, KOTOPbIT
YUUTENNb MOXET HCIOJIb30BaTh IO CBOEMY YCMOTPEHHIO, U MOBTOPHUTEIHbHO-0000MIAIONINE
YPOKHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O NPEAMETA
«®U3UKA» HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA (BA30BBII71
YPOBEHD)

OcBoenne yuebHoro npeameta «Dusnka» Ha ypoBHE CpeAHEro obmiero oopazoBanus (0a30BbIii
YPOBEHB) JODKHO OOECHeunBaTh NOCTHUKEHHE CIEAYIOMIMX JTHYHOCTHBIX, METAlpeIMETHBIX U
MpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATHI

I'pasxcoanckoe 6ocnumanue:

—  chOPMHUPOBAHHOCTh TPAXKJAHCKONW TO3UIHMH OOyYaloMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

— TPUHATHE TPAAUIUOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTUYECKHMX M JIEeMOKPATHYECKHX
IIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JEATEIhHOCTh B HMHTEpPEcax T'Pa)KIaHCKOTo OOIIecTBa,
y‘-IaCTBOBaTI: B CaMOpraBJIGHI/II/I B IKOJIC U ACTCKO-KOHOIIICCKUX OpFaHI/I3aLII/I$IX;



— yMEHHE B3aUMOJICHCTBOBATh C COMATLHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX (DYHKIUAMU
U Ha3HAYCHUEM;

— TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOM IESITENBHOCTH.

Ilampuomuueckoe 6ocnumanue:

— c(OpPMHUPOBAHHOCTH POCCHICKOM I'PpaTaHCKOW MACHTUYHOCTH, TATPUOTHU3MA;

— LIEHHOCTHOE€ OTHOUIEHHE K IOCYAAPCTBEHHBIM CUMBOJIAM; JOCTHXKEHUSIM POCCUNMCKUX YUEHBIX
B 00J1aCTH (PM3UKH U TCXHUKE.

/lyxo6éHno-upaecmeennoe éocnumanue:

— c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHUS;

— CHOCOOHOCThH OLIEHUBATh CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTUPYSCH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHCJIE B JEATEIILHOCTH YUEHOTO;

— OCO3HaHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMUMBOTO Oy yLIEro.

Acmemuueckoe eocnumanue:

— 3CTETHUYECKOE OTHOIIEHHE K MHpY, BKJIHOYas 3CTETHKY HAay4dHOT'O TBOPYECTBA, MPUCYLIETO
¢uznueckoil HayKe.

Tpyooeoe eocnumanue:

— HMHTEpEC K pa3Iu4HbIM cepaM MpodeccuoHanbHOM 1eSTEIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gbu3MKOM M TEXHUKOW, yMEHHE COBeplIaTh OCO3HaHHBIA BbBIOOP Oynymieil mpodeccun u
pean30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIJIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpa30BaHUIO B 00JacTH (U3HKK HA
MPOTSHKEHUU BCEH )KU3HU.

IKonozuueckoe eocnumanue:

— chOpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TJI0OAJBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

— IUTAaHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B OKPYXKAIOIIEH Cpe/ie HA OCHOBE 3HAHMS IIeJIei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

— pacUIMpEeHHE ONBITA ACSITEIBHOCTH YKOJIOTMYECKON HANPABIEHHOCTH HAa OCHOBE MMEIOLIUXCS
3HaHUH 1O (PU3HKE.

Ilennocmu nayunozo noznanus:

— c(opMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3UYeCKO HAYKH;

— OCO3HaHUE I[EHHOCTU HAYYHOU NEATENbHOCTH, TOTOBHOCTH B IMpOLECCe M3Yy4eHUS (HUBHKHU
OCYHIIECTBJISATh MPOCKTHYIO U UCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHAMBUIYAJIbHO U B TPYIIIE.

B mporecce noctukeHusi TUUHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMbl CpelHEro oOuiero
oOpa3oBaHusi 1Mo ¢u3MKe y OOYYAIOUIUXCS COBEPUICHCTBYETCS IMOYUOHATbHBIU UHMENLIeKM,
MIPeAIoIaraonmi copMrupoBaHHOCTS:

— CAMOCO3HAHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMpaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0¢€;
— camope2ynupo8aHis, BKIYAOUIEro CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE€ IMOBEIEHUE, CIIOCOOHOCTh aallTUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHHUSM U TPOSIBISATH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

— GHYMpeHHeU MOmueéayuu, BKIIOYAIOLIEH CTPEMJIEHHWE K JOCTHIKEHUIO LIEIU U YCIEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/Is U3 CBOMX BO3ZMOKHOCTEN;

— 2mnamuu, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €T0 PU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHMIO;
— COYUANbHBIX HABLIKOG, BKIIOYAIOIIHUX CIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C APYTUMH
JOABMH, 3a00THTHCS, IPOSABIIATH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

METAINIPEJIMETHBIE PE3YJIbTATBI
YHuBepcaibHbIe NO3HABATE/IbHbIC 1CHCTBUA
ba3zoevie nocuueckue oeiicmeun:



— CaMOCTOSATENhbHO (OPMYIUPOBATh W aKTyaJIM3MpPOBATH TMPOOIEMy, paccMaTpuBath ¢
BCECTOPOHHE;

— OMpPEeINATH 1EJIN JeATEILHOCTH, 3aaBaTh TapaMETPhl U KPUTEPUH UX JOCTHKEHHUS;

— BBISBIISATh 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

— pa3pabaTeiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOIIUXCS MAaTePUATBHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBBI B JACSITECIBHOCTb, OIICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEISM,
OIIEHUBATh PUCKHU IMOCJIECACTBUH JAEIATEIBHOCTH;

— KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUAX pPEATbHOIO, BHUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH >KM3HEHHBIX MPOOIIeM.

ba3zoevle uccneoosamenvckue oelicmeusn:

— BJIQJIETh HAYYHOU TEPMUHOJIOTHEHN, KITFOUEBBIMHU MOHATHUSIMU U METOIaMH (PU3UUECKOU HAYKH;
— BJIaJIETh HAaBBIKAMHU YYEOHO-HCCIICIOBATEIHCKOM M TPOEKTHOW JEATENHHOCTH B OOJacCTH
(bu3uKH; CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUs 3aa4
(bMBUYECKOTO COACpIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

— BJIAJIETh BHUJAMHU JICATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEpIIpETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3MYHBIX Y4YEOHBIX CHTYallMsAX, B TOM YHCIE TMPHU
CO3/ITaHWHU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

— BBISIBJISITH MIPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a/a4dy, BBIJIBUTATh THIIOTE3Y
e€ pemieHus, HAaXOJWTh apPTyYMEHTHI IS JO0Ka3aTelbCTBAa CBOWX YTBEPXKICHWMU, 3a7aBaTh
rapaMeTpbl U KPUTEPUHU PEIICHHS;

— aHAJM3HUPOBATH TMOJYYCHHBIC B XOJ€ PEIICHUS 3aJa4H PE3yJbTaThl, KPUTUUECKH OIICHUBATH
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

— CTaBUTHh U (HOPMYIMPOBATH COOCTBEHHBIC 3a/la4ll B 00pa30BaTEIBHOMN ACSITEIBHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (HU3UKH,

— J1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIH OIIBIT;

— YMETh MePEHOCUTH 3HAHUS M0 (PU3UKE B MPAKTUIECKYIO 00JIaCTh KU3HEIEATSILHOCTH;

— YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

— BBIJBUTaTh HOBBIC HJACH, NpeIIaraTb OPUTHHAIBHBIC IMOIXOJbI M PEIICHHS; CTaBUTH
poOJIEMBI M 3371a41, JIOTTYCKAIOIINE AJIbTEPHATUBHBIC PEIICHHS.

Paboma c ungpopmayuei:

— BIAJACTh HABBIKAMH IMOJy4YeHUs HHPOpMauH (U3UIECKOTO COACPKAHUS U3 HUCTOUYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIPHO OCYIICCTBJIATh IIOWCK, aHAJIW3, CHCTEMATH3allMI0 U
HWHTEpIpETaInio HH(pOpMAIUK Pa3IuYHBIX BUIOB B GOPM MPEACTABICHUS;

— OILICHMBATh JO0CTOBEPHOCTHh HH(POPMAIINH;

— HCIIOJIb30BaTh CPeICTBAa MHMOPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1ad Cc coOrofeHueM TpeboBaHU
SPrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX M ITHUYECKUX
HOPM, HOPM MH(POPMAIIOHHOM 0€30MaCHOCTH;

— CO3/1aBaTh TEKCThl (PU3UYECKOTO COJICPKAHUS B PA3IMUHBIX opMaTax ¢ y4€TOM Ha3HAuCHUs
uHQOpMallUd U 1ENEBOM ayAUTOPHH, BBIOMpAas ONTUMANbHYIO (OpPMY NpPEICTaBICHHUS U
BU3yaJIM3alUH.

YHuBepcaabHble KOMMYHHKATHBHBIE 1eHCTBUA

Obwenue:

— OCYIIECTBIIATH O0IIEHUE HA YpOKaX (DU3UKU U BO BHEYPOUHOU IESATEIHHOCTH,

— pacmno3HaBaTh MPEANOCHUTKYA KOH(MIUKTHBIX CUTYAllU U CMSATYaTh KOHQIUKTHL;

— pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.
Coemecmuasn 0eameyibHOCHb:

— MOHUMATh U UCIOJIL30BATh IPEUMYIIIECTBA KOMAHIHON U WHINBUAYATIbHOU PabOTHI;

— BBIOMpaTh TEMATHKy U METOJbl COBMECTHBIX ACWCTBHI C y4ETOM OOIMIMX WHTEPECOB U
BO3MOKHOCTEH KaXKJI0TO WiICHA KOJJICKTHBA,



— IPUHHUMATH LIEJIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH EHCTBUS
o €€ IOCTWKECHMIO: COCTaBIATh IUIAH JCHCTBUMU, pacHpenciaTbh poiaM C Y4ETOM MHEHUH
YYaCTHHUKOB, OOCY>KIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

— OLIEHMBATh KAaUY€CTBO CBOETO BKJIA/IA U KAXKJOTO YYACTHHKA KOMAaHbI B OOIIMI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

— Ipeajaratb HOBBIE IPOEKTHI, OLIEHMBATh WAEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

— OCYILECTBJIATH MO3UTUBHOE CTPATETNYECKOE MOBEJCHUE B PA3JIMUHBIX CUTYallUsX, IPOSBISATh
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITHATHBHBIM.

YHuBepcanbHble peryJiTUHBHbIE 1eliCTBUS

Camoopzanuzayus:

— CaMOCTOSITEJIbHO OCYILECTBISATh IO3HABATEIbHYIO JAEATEIbHOCTh B 00JAaCTH (U3HKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a1a4H;

— CaMOCTOSITEIbHO COCTaBJATh IUIAH PEUICHHs] pacu€THBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

— JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

— paciupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MIPENOYTEHUH];

— JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCThH 3a
pelieHue;

— OLIEHUBATh MPUOOPETEHHBIN OIBIT;

— cnoco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO PYIULUMU B 001acTH (PU3MKHU, TTOCTOSTHHO
TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

Camokonmpoi:

— J1aBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

— BIJIaJICTh HaBBIKAMH MO3HABATEIbHOU pedUIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUM; MCIOJIB30BaTh MPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

— YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

— NPUHUMATh MOTHUBBI U ApPTYMEHTBI IPYTUX MPU aHAJIU3€E PE3YNbTATOB ACSITEIBHOCTH.
Ilpunamue cedsn u opyaux:

— MPUHUMATDH ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOUHCTBA;

— NPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPHU aHATIU3€E PE3yIbTaTOB JACSATEIbHOCTH;

— MPU3HABaTh CBOE MPABO U MPABO APYTrUX HA OMIMOKH.

INPEAMETHBIE PE3YJIbTATbBI

10 xaxacc

B npouecce uzyuenus kypca ¢puszuku 6a3oBoro ypoBHs B 10 kinacce yueHUK HAyYUTCS:

— JEMOHCTPHPOBATh HA MpHUMEpax PoOjb U MecTo (PU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TE€XHOJOTHUW, B MPAKTUUYECKOMU
JIeSITeTLHOCTH JIIOACH,

— YYUTBHIBATh TPAHUIIBl TIPUMEHEHHUSI W3YUYEHHBIX (PU3MUECKUX MOJIENe: MaTepraibHas TOUKa,
WMHEepIHabHasl CUCTeMa OTcuéTa, aOCOMIOTHO TBEPAOE TENO, UCANbHBIM ra3; MOJEIH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX TeJ, TOUCUHBINA dMEKTPUUECKUN 3apsii IPU pelieHUu: (PpU3ndeckux
3aj1a4;

— pacmno3HaBaTh (U3NYECKHE SBJICHUSA (TPOIECCH) M OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KHHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ pPaBHOYCKOPEHHOE TMPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJIeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHEpIus, B3auMopelictBue Tten; auddysus, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxnaXkIeHUH ), TEIJIOBOE PaBHOBECUE, UCTIAPEHHE, KOHICHCALINSI, [IJIaBJIEHHE, KPUCTAIIA3alHs,
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KHUIIEHHE, BJIAXKHOCTb BO3/lyXa, MOBBILICHUE JABJICHMS ra3a IPU €ro HarpeBaHWU B 3aKPbITOM
cocyze, CBA3b MEXKIy IIapaMeTpaMM COCTOSIHMS ra3a B M30Ipolieccax; 3JEKTpu3auus Ted,
B3aUMO/JICHICTBUE 3apsAJ0B, JIEKTpUYECKas IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarauTHOE JICHCTBHUS TOKA;

— OIIMCBIBATh MEXAHUUYECKOE JIBUJKEHUE, UCII0Nb3Ys (PU3NMUecKue BEITUUUHbBI: KOOpJUHATA, IYTh,
NepeMelleHue, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIla, UMITYJIbC Teja, KHHETU4eCKasi JHEpIus,
MOTEHLMAJIbHAS JHEPrusi, MeXaHuyeckas padoTa, MeXaHMYECKas MOILHOCTb, IPU ONHUCAHUU
[PaBUJIbHO TPaKTOBaTh (PU3MUECKUNM CMBICI HCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, HAXOIUTHh (POPMYJIBI, CBS3BIBAIONIME JaHHYIO (DU3MYECKYIO BEIHUYMHY C APYTrUMH
BEJIMYMHAMU;

— OIIMCBHIBaTh MH3YYECHHbIEC TEIUIOBbIE CBOWCTBA TE€JI W TEIUIOBBIE SBJICHUS, HCIOJbB3YS
¢u3nueckue BETUYMHBI: JaBJICHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas JHEprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEJHEKBaJpaTU4HAs CKOPOCTb MOJIEKYJN, KOJMYECTBO
TEIUIOThl, BHYTPEHHSS SHEprus, padora rasza, KO3QQHUIMEHT MOJIE3HOTO IEHCTBHS TEIIOBOTO
JIBUTATENs; IPU ONMCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICT UCHOIb3YEMbIX BEINYHH,
nx 0003HAYeHUS M EIUHMIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMHU BETMUMHAM;

— OINMKCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BEIIECTBA, D3JEKTPUUYECKUE SIBJICHUS
(mporiecchbl) W ANEKTPUYECKYIO MIPOBOAMMOCTH PAa3iIMYHbIX Cpel, HCHOIb3ysd (PU3NYECKUE
BEJIMYMHBI: AJIEKTPUUECKUM 3apsijl, MEKTPUUYECKOE I0JIe, HANpPsDKEHHOCTH MOJIs, MOTEHIIUAI,
pPa3HOCTh  MOTEHIMAJOB, CHJIAa TOKa, OJJIEKTPUUECKOE HANpsOHKEHHE, AIIEKTPUYECKoe
conpotusiienue, J/1C, paboTta Toka; IpHu ONMUCAHUH MPABHILHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJb3yEMBbIX BEJIMYMH, UX 0003HAUYEHUS M €AMHUIBI; yKa3blBaThb (DOPMYJIbI, CBA3BIBAIOIINE
TAHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTUMU BEIMYUHAMY;

— aHAJINW3HUPOBATh (PU3UYECKUE IPOLECCHl U SIBICHUS, WUCHOJIb3yd (PU3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUUYECKOM SHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCa, MPUHLUI CYyNEpIO3ULUHN CUJI, IPUHIIUIT
PaBHOIIPABUS MHEPLMAIBHBIX CHCTEM OTCUETA; MOJIEKYIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, 'a30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETHMYECKOM SHEPIrUU TEIUIOBOIO JBHKECHMS
MOJIEKYJ ¢ a0COJIOTHOM TemIepaTypoil, NepBblii 3aKOH TEPMOJIMHAMMKM; 3aKOH COXPAHEHUS
JJIEKTpUYECKOro 3apsna, 3akoH Kynona, 3akoH OwMa, 3aKOHBI IOCIEIOBATEIbHOIO U
HapajyIeIbHOr0 COEAMHEHHs] NMPOBOJHMKOB, 3akoH Jhxoyns—IJleHna; nmpu 3TOM pasiavyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS (IpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;

— OOBSACHATh OCHOBHBIE NPHUHLHUIIBI ASHCTBHS MAllUH, IPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nuyarh yciIoBUs UX O€30MaCHOTO MCIIOJIb30BaHUs B IOBCEAHEBHOM JKU3HU;

— BBINOJIHATh OSKCIHEPUMEHTHI 10 MCCIEJOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCIOJb30BAHUEM HPSAMBIX M KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GOpMYIUpOBaTh
npobnemy/3agayy W TUIOTE3y Y4eOHOro OSKCIIEpHUMEHTa; CcoOMpaTb YCTaHOBKY M3
MIPEUI0KEHHOT0 000pYA0BaHUS; IPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBO/IBI;

— OCYIIECTBIIATH NMpsIMble U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMUYUH; IIPU ITOM BbIOMPATH
ONTUMAJIbHBIA CHOCO0 U3MEPEHUsS! M MCIOJB30BaTh U3BECTHBIE METObI OLEHKU MOTpEeIIHOCTEH
U3MEPEHUN;

— MCCIIE0BaTh 3aBUCUMOCTU MEXIY (M3MUECKUMHU BEIMYMHAMM C HCIIOJIb30BAaHHEM IPSMbIX
U3MEpEHU: NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (MKCHPOBATh PE3ylbTaThl MOJTy4E€HHOU
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TaONUI M TpauKOB, JelaTh BBIBOJBI IO
pe3yspTaTaM UCCIIEOBaHMs;

— coOmo1aTh npasuiia 6€30MacHOro Tpy/la Mpy NPOBEACHUH UCCIIEJOBAHUI B paMKaX y4eOHOTo
SKCIEPUMEHTa, y4eOHO-MCCIIEeIOBATEIbCKOM M MPOEKTHOM NEATENbHOCTH C HCIOJIb30BAaHHUEM
U3MEPUTENbHBIX YCTPOICTB U J1aG0OPaTOPHOTO 000PYAOBaHUS;

— pemiath pacyéTHbIE 3a/1a4M C SBHO 33JJaHHON (PU3MUYECKON MOJIENbI0, HCTIONB3Ys (PU3NUecKre
3aKOHBI M TIPUHIIMIIBI; HA OCHOBE aHalW3a YCJIOBMA 33/1a4d BBHIOMpATh (PU3UUECKYIO MOJEIb,
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BBIICIATh (DU3NYECKUE BEIUYMHBI U (POPMYJbl, HEOOXOOUMBIE Ui €€ PeUIeHHs, MPOBOAUTH
pacy€Thl ¥ OIICHUBAThH PEATLHOCTH MOYy4YE€HHOTO 3HAYeHUsS! (PU3UUECKON BETMYMHBI;

— pemiaTh Ka4yeCTBEHHBIE 3a/a4d: BBICTPAMBATh JIOTHYECKH HENPOTHUBOPECYUBYIO LIETIOYKY
paccyXJIeHU ¢ ONOPON Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKHUE SIBIICHHS,

— HCIOJB30BATh MPH PEIICHNH Y4eOHBIX 33Jad COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHU
JUId TIOMCKA, CTPYKTYPUPOBaHHUsS, UHTEpPIPETALUMU U MPEICTaBICHHUs] y4eOHOM M Hay4yHO-
MONYISIPHOM  MH(pOpMALUM, IOJYYEHHOM M3  PA3JIMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMYI0 HH(POPMALIKIO;

— TNPUBOAUTH TNPUMEPHI BKIAZA POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

— HCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XKU3HU IS 0OecreueHus
0€30MacHOCTH IpH OOpaIEHUH ¢ MPUOOPaMU M TEXHUYECKMMH YCTPOMCTBAMM, 7Sl COXPaHEHMUSI
3/10pOBbsI U COONIOACHNS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKPYKaIOLLEH Cpee;

— paboTaTh B IPYIIE C BHINOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh padOTy
IPYNIbl, palMOHAIbHO pacHpenesiarTh OOf3aHHOCTH U IUJIaHUPOBAaTh JESTEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB I'PYIIBI B
pelIeHrne paccMaTpruBaeMoOn MPoOIEeMBbI.

11 kaace

B npouiecce nzyuenus kypca ¢puzuku 6a3oBoro ypoBHs B 11 kinacce yueHUK HAyqUTCS:

— JEMOHCTPHPOBATh Ha MpHUMEpax POjb U MeCTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHM, B NMPAKTHYECKOU
NeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

— YYUTHIBATh TpaHUIBl TNPUMEHEHHS M3YYEHHBIX (U3MUECKUX MOJENeil: TOYeYHBIN
ANIEKTPUYECKHUI 3apsii, Jy4 CBETa, TOYEYHBIM HCTOYHUK CBETa, fJepHas MoOJeIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SJIpa MPH pelieHny (U3NIeCcKuX 3a/1a4;

— pacro3HaBaTh (pu3nyecKkue SBICHUS (TPOIECChI) M OOBICHATh WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKM M KBAHTOBOM (U3MKH: B3aUMOJEHUCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKLWS, JACWCTBUE MAarHUTHOTO TIIOJISI HA MPOBOJHUK C TOKOM U JBIDKYLIMMCS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus u NOJNSIpU3alUsg CBETa, JUCIEPCUS CBETa;
dboTornekrpuueckuii 3pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsl M UCKYCCTBEHHAs! PaIMOAKTUBHOCTE;

— OIMCHIBATh W3YYEHHBIE CBOWMCTBA BellecTBa (AJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE U
AIIEKTPOMArHUTHBIEC SIBIICHUS (TPOILIECCHI), UCTIONB3YsSI (PU3NUYECKHE BEIUYMHBI: AIIEKTPUUECCKHI
3apsil, CUiia TOKa, SJIEKTPUYECKOE HAMPSHKEHHE, AJIEKTPUYECKOE COMPOTHBICHUE, PAa3HOCTh
noteHuuano, IJ[C, paboTa Toka, HHAYKIIUS MarHUTHOTO MOJis, cuia Amriepa, cuna JlopeHua,
WHJYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUUYECKOTO U MArHUTHOTO MOJICH, MEPUOJ M 4acToTa
KojeOaHuil B KoJeOATENbHOM KOHTYpe, 3apsii M CHjIa TOKa B MPOLIECCEe TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE paccTOSHME W ONTHYECKass Cuja JIHMH3bL, HpU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YEMBIX BEIMYHUH, HX
0003HaueHMsI U €JMHUIIBI; YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO (U3NYECKYIO BEIUUMHY
C ApYTMMH BEJIMYNHAMM,

— ONMCHIBATh N3YYEHHbIE KBAHTOBBIE SIBIICHUS U MIPOLECCHI, UCHOb3Ys (PU3NUECKHe BETUUNHBI:
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA,
NepHOo/I oaypacraja,

SHEpPrus CBS3M AaTOMHBIX S€p; NMPU ONMUCAHUM IPABHIBHO TPAKTOBATh (PU3MUECKHI CMBICIT
UCTOJIb3yEeMbIX BEJIWYHMH, WX O0O03HAUEHUS W €AMHUIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMHU BEIWYMHAMH, BBIYMCIATH 3HaueHHE (puznyeckon
BEJIMYUHBL;

— aHAJINM3HUPOBaTh (U3NYECKHUE MPOLECChl U SBJICHUS, MCIOJB3Yysd (PU3MUECKHE 3aKOHBI H
MPUHLMUIBL 3aKOH 3JEKTPOMAarHUTHOW MHIYKIUH, 3aKOH HPSIMOJIUHEHHOTO PacHpOCTPaHEHUS
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CBETa, 3aKOHbI OTPAKEHHs CBETa, 3aKOHBI NMPEJOMJICHHS CBETA; ypaBHEHHE DWHINTEHHA s
doTorddekra, 3aKOH COXpaHEHUS DHEPTHH, 3aKOH COXPAHCHUS WUMITYJIhCA, 3aKOH COXPAHCHHUS
ANIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHMs MAacCOBOTO 4YHCIa, MOCTynaTsl bopa, 3akoH
paZMOaKTUBHOTO pacrlaja; HpU 3TOM pPa3IMuaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpaXEHHUE U yCIOBUS (IpaHuLbl, 00JacTH ) IPUMEHUMOCTH;

— OIpEeeNsATh HAPABJICHNE BEKTOpA WHAYKIIMM MarHUTHOTO TIOJISl IPOBOJHHUKA C TOKOM, CHUIBI
Awmrniepa u cuisl JlopeHna;

— CTPOUTH U OIUCHIBATh U300paxKeHHUE, CO3aBaEMOE IIIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

— BBINOJIHATH OKCHEPUMEHTHI IO HCCICJOBAHUIO (H3MYECKUX SBICHHHA M IPOLECCOB C
WCTIOJb30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWi: mpH 3TOM  (POpPMYIUPOBATH
npobseMy/3ajadyy W TUIOTE3y Y4YEeOHOTO OKCIIEpUMEHTa; COOMpaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS; IIPOBOAUTH OIIBIT M (POPMYITHPOBATH BEIBOJIBI;

— OCYIIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPEHHs (PU3UICCKUX BEITMYHH; ITPH STOM BBIOMPAThH
ONTUMAIILHBIA CIIOCO0 M3MEPEHUS M HMCIOJB30BaTh M3BECTHBIE METOMBI OLEHKH TOTPEITHOCTEH
U3MEPEHUN;

— WCCIIEIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C WCIOJB30BAHUEM MPSIMBIX HU3MEpPEHHIA:
MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nYecKnX BEJIWMYUH B BHAEC TaOMMIl W TpaduKOB, J[elaTh BBIBOJABI IO pe3ylbTaTaMm
WCCIIeIOBaHUS;

— coOroaTh Mpasmiia 6€30TaCHOTO TPYy/la IMPU MPOBEICHUH UCCIICOBAHIHA B PAMKax y4eOHOTO
AKCTIEPUMEHTa, y4eOHO-HCCIIeIOBATEILCKOM M TPOEKTHOM MEATENFHOCTH C HCIIOJIB30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

— pemath pacy€THbIE 3a/1a4M C SIBHO 33JaHHON (PU3MUYECKON MOJIENbIO, HCIOJIb3Ys (GU3NYECKue
3aKOHBl M NPUHLMIIBI;, Ha OCHOBE aHalW3a YCIOBMS 3a/a4d BBIOMpaTh (U3MUECKYIO MOJEIb,
BBIIENATh (DU3NYECKHUE BEIUYMHBI U (OPMYJbl, HEOOXOOUMBIE Ul €€ pPELIeHMs, MPOBOAUTH
pacu€Thl ¥ OLIEHNBATh PEAIbHOCTD MOJIy4YE€HHOTIO 3HaUe€HUs! (PU3NUECKON BETUUMHBI;

— pemarh KayeCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUUBYIO IIETIOYKY
paccyKJeHHU C ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

— HCIOJIB30BaTh MPU PEIIEHUH Y4EOHBIX 3aJau COBPEMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEpIpETallMd M HpPEACTaBIeHUs Yy4eOHOW M Hay4yHO-
NOMyJsApHOM  MHQOpMANMM, TMOJNYYEHHOM M3  pa3jJUYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyr0 HH(OpPMAIHIO;

— OOBSACHATh NPUHIMIBI JCHCTBUSA MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh
yCJIOBHS UX O€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEAHEBHOM KU3HUY;

— MPHUBOAMUTH IPUMEPBI BKJIAJa POCCUHCKUX U 3apyOekHbIX Y4EHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOLIECCOB OKPYXKAIOLIET0 MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— HCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MNOBCETHEBHOM XHU3HU Ul 0OecreueHus
0€30I1aCHOCTH MpHU 00pallleHUH ¢ MPUOOpaMH U TEXHUUYECKUMH YCTPONCTBAMHU, JUIsl COXpaHEHUs
3JI0pOBbsI U COOJIFOJIEHUS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIeH cpeie;

— paboTaTh B IpyNIE C BBHIMOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIaHUPOBATh pPaboTy
IpYIIbl, palMOHAIBHO paclpelesiiTh O0O0A3aHHOCTM U IUIAHUPOBAaTh JICATEIBHOCTh B
HECTaHIAPTHBIX CUTYallUsX, aJ€KBaTHO OLIEHMBATh BKJAJ Ka)X/JIOTO M3 YYaCTHHUKOB TPYNIBI B
peleHre paccMaTpuBaeMoi IPoOIeMBI.



COJAEPKAHME YYEBHOT' O IIPEJIMETA «®U3UKA>»

(BA3OBBIH YPOBEHD)

10 kacc

PA3JIEJI 1. DU3NKA U METO/IbI HAYYHOTI'O ITO3HAHUW A

®usuka — Hayka o mpupoje. Hayunsle MeTonapl IMO3HAHMS OKpykaromero mupa. Poib

9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE NO3HAHMSI TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MoaenupoBanue GU3NIECKUX SBICHUH U mporieccoB. Hayunble runoressl. Ou3nyeckie 3aKOHbBI
U Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.
Pome m wmecto ¢u3ukn B (QOpMHUPOBAHMHM COBPEMEHHOW HAyYHOHW KapTHHBI MHpa, B
MIPAKTHUYECKOU IEATEILHOCTH JIFOICH.
Jemoncmpayuu
1. AHanorosble U IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKHU.
PA3JIEJI 2. MEXAHUKA
Tema 1. Kunemaruka
Mexannueckoe nBukeHHe. OTHOCHUTENBHOCTh MEXaHWYEeCKOTo JABMKeHus. Cucrema oTcuéra.
Tpaexropust.
[lepemenienue, cKopocTh (CpeAHsisl CKOpOCTb, MTIHOBEHHAasi CKOpPOCTb) M  YCKOpEHHUE
MaTepUaIbHON TOYKH, UX MPOEKUUU HA OCH CUCTEMBI KOOpauHAT. CII0KEHUE MEePEeMEICHH U
CIIOXeHHE CKopocTei. PaBHOMepHOE M paBHOYCKOpEHHOE MpsMOJIMHENHOoe ABmkeHue. ['paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U MEPEMEIIECHNs] MaTEPUAIIBHON TOUKH OT
BPEMEHH.
CBoboaHoe masienre. Y CKOpeHrue CBOOOTHOTO TIaICHHS.
KpuBonuneitHoe aBukenue. JIBKeHNE MaTepUAIbHON TOYKU MO OKPYKHOCTH C MOCTOSIHHOM 1O
MOJIYJTIO CKOPOCThIO. YTIJIOBasi CKOPOCTh, JIMHEWHAass CKOPOCTh. [lepron n dyactoTa oOparieHusl.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.
Texnuueckue ycmpoucmeéa u npaxkmuieckoe npumeHeHue. CIUJOMETp, IBUKEHHUE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE NTEpEayH.
emoncmpayuu
1. Moaenb cucteMbl OTCUETA, MILTFOCTPALIUS KHHEMAaTUYECKUX XapAKTEPUCTUK JBUKEHUS.
2. [IpeoOpa3oBanue IBUKEHUI C UCTIOJIb30BAaHUEM MPOCTHIX MEXaHU3MOB.
3. [TameHue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
4. Habmroienue ABM>KEHUS Teja, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJILHO.
5. U3mMepeHue ycKOpeHHst CBOOOTHOTO MaICHHUSL.
6. HanpaBiieHne cKOpoCTH Npy JBUKEHUHU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1aéopamopmvie papomoi*
1. I3ydyeHre HEpaBHOMEPHOTO JBUKEHUS C LEJIbI0 ONPEIEICHUs MTHOBEHHOW CKOPOCTH.
2. UccnenoBaHue  COOTHOLICHHMS  MEXAY  OYyTSIMH, HOPOWJEHHBIMHM  TEJIOM  3a
MOCJIEI0BATENIbHBIE PAaBHbIE MPOMEXKYTKH BPEMEHH INPU PABHOYCKOPEHHOM JBHKEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.
3. 3yuenue NBWKEHNUS IapUKa B BSI3KOM JKUJIKOCTH.
4. VI3yyeHue ABMXKEHUs Tea, OPOILIEHHOTO FTOPU30HTAIIBHO.
Tema 2. lunamuka
[Ipuamun otHocurensHOCTH ['amunes. IlepBeiil 3akoH HproTtona. MHepumanbHble CHCTEMBI
OTCYETA.
Macca tena. Cuna. [IpuHuun cynepnosuuuu cui. Bropoi 3akoH HproToHa [u1s1 MaTepranbHON
ToukH. Tpernii 3akoH HploTOHA JU1sl MaTepHallbHBIX TOYEK.
3aKoH BceMUpHOro TsaroteHus. Cuna Tsoxectu. IlepBast kocMuyeckasi CKOPOCTb.

134ecb 1 fanee NPMBOAUTCA PaCLUIMPEHHDIN NepedeHb nabopaTopHbIX PpaboT M ONbITOB, N3 KOTOPOTro
yunTenb Aenaet Bbibop No cBoemy YCMOTPEHMIO € y4EToM BbibpaHHoro YMK un umetoLerocs
obopyaoBaHus.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buabl Tpenus (mokosi, ckoibxkeHus, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHHSI CKOJIbKEHUS U cuiia TpeHus nokos. Kosdduuuent tperns. Cuia cOnpoTUBICHUS TIPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.
[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeENa.
MOMEHT CuJibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YCiIoBUSL paBHOBECUS TBEPIOTO
Tena.
Texuuueckue ycmpoicmea U npaKkmuyeckoe npumeHenue: TONIIUIHUKH, JBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.
Jemoncmpayuu

1. SIBneHuEe UHEPLIUH.

2. CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEJI.

3. Bropoii 3akoH HeroToHA.

4. I3MepeHue CUIL

5. CoxeHue cui.

6. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

7. HeBecomocTh. Bec Tena nmpu yCKOpEHHOM MOIBEME U MAJICHUH.

8. CpaBHEHHE CHJI TPEHUS TIOKOSI, KAUYCHUS U CKOJIHKCHHS.

9. YcnoBus paBHOBecHs TBEPIOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. U3yuenue aBuxeHust Opycka Mo HaKJIIOHHOW MJIOCKOCTH.

2. UccnenoBanne 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUXB MPY)KUHE W PE3UHOBOM

oOpasiie, oT ux aehopmariuu.

3. UccnenoBanue ycnoBUi paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.
Tema 3. 3aK0HBI COXpPAaHEHUS B MEXaHUKeE
Nmnynec MarepualbHOM TOUYKH (Tella), CUCTEMbl MAaTe€pHalbHBIX TOYeK. VIMIyabC CHUIBI U
M3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE NBIKEHUE.
Pabota crnpl. MOIIHOCTE CHJIBL.
Kunernueckas sHeprusi MarepuaibHOi Touku. Teopema 00 N3MEHEHUU KHHETHYECKON SHEPTUH.
[lorenmmaneHas sHeprusa. l[loTeHnmanbHas sHeprus ynpyro ae(GopMHUPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprust Teaa BOIU3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHple W HeMOTEHIHalbHbIE CHIBL CBA3b pabOThl HEMOTEHLMATbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPrUu.
VYrpyrue u Heynpyrue CTOJKHOBEHHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe HnpumeHeHue. BOAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.
Hemoncmpayuu

1. 3aKOH COXpaHEHUsI UMITYJIbCA.

2. PeakTuBHOE IBMXKEHUE.

3. [lepexo mOTeHIIMATBHON YPHEPTUH B KHHETUUYECKYIO M 00paTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul

1. 3yuenue aOCOJIIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX HHUTSHBIX

MasITHUKOB.

2. UccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHepruu Tela Ha

MIpUMeEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.
PA3AEJI 3. MOJIEKVYIJISAPHASA ®U3UKA 1 TEPMOAMHAMUKA
Tema 1. OcHOBBI MOJICKY/ISIPHO-KMHETHYECKON TEOPUH
OcCHOBHBIEC TOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKOH TEOPUU M HX OMBITHOE O0OOCHOBAaHHE.
BbpoynoBckoe nBmwxkenue. Huddysus. XapakTep ABMKEHHUS U B3aUMOJICHCTBUS YaCTHIL
BeleCTBA. MoOJenu CTPOEHHUS Ta30B, XUAKOCTEH W TBEPABIX TelN W OOBICHEHHWE CBOWCTB
BEIllECTBA HAa OCHOBE 3THX Mojenell. Macca u pa3mepbl Mojekysl. KonnuecTBo BemiecTsa.
[Tocrositnnas ABoraapo.
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TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.
Mogens wuneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO KHHETHYECKON TEOpUH
UaeanbHOTO raza. AOCONIIOTHas TeMmIeparypa Kak Mepa CpeaHell KUHETHYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul Tra3a. lllkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lansTona. M3omporieccsl B uUiealbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBiIeHne U30MPOLECCOB: N30TEpMa,
n30X0pa, n3odapa.
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHerue: TEpMOMETp, OapoMeTp.
Jemoncmpayuu
1. OnbITHI, JTOKa3bIBAIONIUE JAUCKPETHOE CTPOCHHE BellecTBa, (Qororpaduu MOJIEKys
OPraHNYeCKUX COCTUHECHUM.
2. OnpIThI 10 AU HY3UH KUIKOCTEH U Ta30B.
3. Mopenb OpOyHOBCKOTO JIBHKCHHSI.
4. Mopenb onbita [lITepHa.
5. OTBITHI, I0KA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/ICUCTBUSI.
6. Moienb, MIUTIOCTPUPYIOIIasi IPUPOY AAaBJIEHUS T'a3a Ha CTEHKU COCy/ia.
7. OTIBITHI, WILTIOCTPUPYIONHE YPAaBHEHUE COCTOSIHUS UCATBHOTO Ta3a, U30MPOIIECCHI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
1. Onpenenenrne Macchbl BO3JyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.
2. UccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMu COCTOSHUS pa3peKEeHHOTo rasa.
Tema 2. OCHOBBI TEPMOAUHAMMKH
Tepmoannamuueckasi cuctema. BHyTpeHHsIsI SHEPT U TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOObI
e€¢ wu3meHenus. KoimuecTBo TemnoTel W pabora. BHyTpeHHsis 5Hepruss OJHOATOMHOTO
nJeanbHOTO Ta3a. Buapl Temionepenayu: TEMIONPOBOAHOCTh, KOHBEKLINS, U3JIyYeHHE. Y IeIbHas
TEIJI0EMKOCTh BenlecTBa. Koam4yecTBo TEIIOTHI U TEIUIONEpeaaye.
[Tonsatue 06 agmabatHoM mponecce. IlepBwiii 3akoH TepMoaMHAMHKHU. [IprMeHEeHHE MepBOTO
3aKOHA TEPMOJMHAMUKH K H3ompolieccaM. I'padudeckas unTepnperanus paboTsl rasa.
Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.
TermoBbie mamuubl. [IpuHnunel nelcTBust TerwioBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
terioBbiXx MamuHax. KIIJ[ temmoBodi mammumubl. [ukn Kapno u ero KIIJ. Dkomorudeckue
po0JIeMbl TETIO3HEPT €TUKU.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: JBUTATe]lb BHYTPEHHEIO CropaHwus,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.
Hemoncmpayuu
1. I3MeHeHue BHYTPEHHEH HPHEpPruM Teja IMpH COBEPUICHUH pabOThI: BBUIET MPOOKH U3
OYTBIJIKU TOJI JEHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUIEO IEMOHCTpAIus).
2. I3aMeHeHue BHYTPeHHEH SHEpruu (TeMIiepaTyphbl) Teja Mpu Terionepeaaye.
3. OmbIT 10 aIMabaTHOMY PACHIUPEHUIO BO3AyXa (OTBIT C BO3IYIITHBIM OTHUBOM).
4. Mopenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTraTEs.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut
1. U3MepeHnue ynenpbHo# TEMI0EMKOCTH.
Tema 3. Arperarnblie cocTosiHUS BeliecTBa. ®a3oBblie nepexoabl
[TapoobOpazoBanue u koHAeHcanus. VcnapeHue W kumeHue. AOCONIOTHAs U OTHOCHUTENbHas
BIIQYKHOCTh BO31yxa. HackllmeHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.
TBépnoe Ttemo. Kpucramnmueckue u amopdHble Terna. AHU30TPOIUS CBOWCTB KPUCTAIIOB.
Kunkue xpucramibl. CoBpemMeHHble MaTepuanbl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa riasneHus. Cyomumanus.
YpaBHEHHE TEIIOBOTO OanaHca.
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Texuuueckue ycmpoucmea U NpaKmuyeckoe npumMeHenue: TUTPOMETP M ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU MOJIy4CHUA COBPCMCHHBIX MaTcpuajioB, B TOM B15(W)(§
HaHOMAaTCprajaoB, U HAHOTCXHOJIOTUH.
Jemoncmpayuu

1. CBOiiCTBa HACHIIICHHBIX MTAPOB.

2. Kunenne IIpH MOHMKCHHOM J1aBJICHUU.

3. CriocoObl M3MepeHHst BIAKHOCTH.

4. HabGmroieHre HarpeBaHus U TJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

5. JleMOHCTpauus KpucTasioB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomui

1. I3MepeHune OTHOCUTETHHOM BIQXKHOCTH BO3IyXa.

PA3JEJI 4. 9JIEKTPOAUHAMUKA

Tema 1. DiekTpocTaTuka

DneKkTpu3aius Teia. DNeKTpUUeckuil 3apsna. JlBa Buaa aleKTpuueckux 3apsiioB. [IpoBoaHHKH,
JUDJICKTPUKHU U TIOJTYTIPOBOTHUKH.

3aK0H COXpaHEeHHsI JIEKTPUUECKOTO 3apsijia.

B3aumopericteue 3apsinoB. 3akoH KymoHa. To4YedHBIN 3IEKTPUYECKUN 3apsill. DIIEKTPUUYECKOE
nosie. Hampsok€HHOCTE AnekTpudeckoro mojsi. [IpuHIuN cynepro3uiuy MeKTPUIECKUX TOJICH.
Jluanun HanPpsSKEHHOCTH DIIEKTPUUYECKOTO TTOJIS.

Pabora cun snekrpocratnyeckoro noss. Ilorennman. Paznocts moteHuuanos. [IpoBoanuku u
JUDJICKTPUKH B JIEKTPOCTATHYECKOM ToJIe. J(uaaekTpudeckass IpOHUIIAeMOCTb.
OnekTpoéMKkocTh. KoHzaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO  KOHAEHcCaTopa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

Texnuueckue ycmpoucmea U NpPaKmuyeckoe npumMeHeHue: DIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAIBHBIM
armapar, CTpyHHBINA PUHTEP.

emoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DneKTpocTaTUYeCKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIAAW IUIACTHH,
pacCTOSHUSA MEKTy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

8. DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii skcnepumenm, nadbopamopmuvie padomot

1. 3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOAHHBIN JJIEKTPUYECKUH TOK. TOKM B pa3jIMYHBIX cpeAax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAaHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [loCcTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIEeKTpUYECKOE COMPOTHUBJICHUE. YAEIbHOE CONpOTHBJIEHUE BemlecTBa. llocienoBaTtensHoe,
napajieJIbHOE, CMEIIAHHOE COEAMHEHUE MTPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MOIHOCTh AJIEKTPUIECKOTO TOKA.

OJIC u BHYTpEHHEE COINPOTHUBIECHHUE MCTOYHHMKA TOKa. 3akoH OMa 1jIs MOJIHOW (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAas MPOBOJAUMOCTb TBEPJBIX METAJJIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT
TeMrepaTypbl. CBEpXIIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

No ok~ owbdRE
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[MomynpoBoanuku. CoOCTBEHHAss U MPUMECHAsT MPOBOAUMOCTDH TOIYNPOBOTHUKOB. CBOiicTBa
p—n-niepexoxa. [loaynpoBoiHUKOBBIE TPHOOPHI.
DNEeKTpUUYECKU TOK B PACTBOPAX U pacIllaBax JIEKTPOIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOJIU3.
OnexTpuueckuil TOK B razax. CaMOCTOSATENbHBI UM HECAMOCTOATENbHBINA pa3psala. MoiHus.
[Tna3zma.
Texnuueckue ycmpoticmea u npakmuyeckoe npuMeHeHue. aMIEPMETp, BOJbTMETp, PeocTart,
WUCTOYHUKH TOKA, OAJIEKTPOHArpPEeBaTENbHBIE TPHOOPHI, 3IEKTPOOCBETHTENIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIH  JUOJ, TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
[IOJIYIIPOBO/IHUKOBBIH 1MOJ, TaJIbBAaHUKA.
Jemoncmpayuu

1. I3MepeHue cuiibl TOKa M HaIllpsDKEHUS.

2. 3aBUCUMOCTb COTPOTHUBJICHUS LMJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAAN

MIONIEPEYHOT0 CEYEHUsI U MaTepuaa.

3. CMelaHHOE COeIMHEHUE MPOBOIHUKOB.

4. IIpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE T'ajJbBaHUYECKOTO 3JIEMEHTA M OLIEHKa

BHYTPEHHETO COTPOTUBIICHUSI.

5. 3aBUCUMOCTb COIPOTHBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

6. [IpoBOIMMOCTB AJIEKTPOJIUTOB.

7. UckpOBO# pa3ps ¥ IPOBOJIUMOCTH BO3yXa.

8. OTHOCTOPOHHSISI MPOBOAUMOCTD JTUOJIA.
Yuenuueckuit sxkcnepumenm, nadvopamopuvie pabomot
1. 3y4yeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

2. I3mepenne 3/]C ucTouHrKa TOKa U €r0 BHYTPEHHETO COMPOTUBIICHUS.

3. HabGmonenue snexkTposmsa.
MEXIIPEAMETHBIE CBA3U
N3yuenne xkypca ¢usuku ©Oa3oBoro ypoBHS B 10 Kimacce OCYHIECTBISIETCS € YYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.
Mesicnpeomemnole NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
JKCIIEPUMEHT, MOJICITMPOBAHUE, MOJEIIb, U3MEPEHHE.
Mamemamuka: pelieHre CUCTEMbl YpaBHEHU; TuHeiiHas QyHKuusa, napaboia, runepbona, ux
rpaduky ¥ CBOMCTBA; TPUTOHOMETpHUUECKHE (DYHKIUU: CHHYC, KOCHHYC, TAaHT'€HC, KOTaHI€HC;
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO; BEKTOPbl M UX MPOECKUMU HA OCHU KOOpJHMHAT,
CJIO’KEHHE BEKTOPOB.
Buonozusa: mexanuyeckoe IBUKEHUE B )KUBOU mpupoe, nuddy3us, ocMoC, TeMI000MEH KUBBIX
OpraHu3MoOB (BBl TEIUIOTIEpEauu, TEIUIOBOE PABHOBECHUE), DJICKTPUUECKUE SBIICHUS B JKUBOM
MIPUPO/IE.
Xumusa: IUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUIKOCTEM M TIa30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, YJIEKTPOJIUTHYECKAS JUCCOLUALNS, FaIbBaHUKA.
TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.
Texnonozcusa: mnpeoOpazoBaHHe ABWKEHUH C HCHOJIb30BAHMEM MEXAaHU3MOB, YYET TpPEHHUS B
TEXHUKE, MOJIIUIHUKY, HCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbca B TEXHHMKE (pakera,
BOJOMET U T. 1.), IBUraTeIb BHYTPEHHETO CTOpaHUs, apoBasi TypOMHA, OBITOBOM XOJIOAWIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TIOJYYEHHUs COBPEMEHHBIX MAaTepuaioB, B TOM  4YHCIE
HAaHOMATEpUaJIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TNpPHUHTEp, 3JIEKTpOHArpeBareibHbe MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IPUOOPBI, TaJIbBAHUKA.
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11 kaace
PA3AEJI 4. DJIEKTPOAMMHAMUKA
Tema 3. MaruuTtHoe moJie. DJIeKTPOMATHUTHASI UHAYKIMUS
[ToctostHHbIE MarHuThHl. B3auMoaencTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe mose. Bektop
MarHATHOM MHAYKUMH. [IpuHIuMn cynepnosuumyM MarHUTHBIX Mojed. JIuHuM MarHUTHOMU
uHaykuy. KapTtrHa nuHui MarHuTHOM MHIYKITUU TIOJIS1 IOCTOSIHHBIX MarHUTOB.
MarunuTHO€ 10JIe MPOBOJIHMKA ¢ TOKOM. KapTuHa TUHUN WHIyKIIMA MAarHUTHOTO TOJIS JUTMHHOTO
MPSIMOTO TPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM. OmBIT
Opcrena.
B3anmMoelictBre MpoBOJIHUKOB C TOKOM.
Cuna Awmmepa, e€ moaynb u HampaBieHue. Cuna JlopeHma, e€ MOAy/lb W HampaBlICHHE.
JIBi>KeHME 3apsKEHHON YacTHIBI B OTHOPOJHOM MarHuTHOM moJie. PabGoTta cunel Jlopeniia.
SBnenue osnekTpoMarHuTHOM wuHAyKuMU. [loTok BekTOopa MarHuTHOW uHAYKUuMU. JJ1C
WHIYKIIUU. 3aKOH 3JIEKTpOMarHuTHOW unaykiuu dapases.
Buxpesoe anexrpuueckoe nosie. 9JIC HHAYKIIMY B TPOBOIHUKE, IBIDKYIIEMCS TTOCTYIATEIBHO B
OJHOPOJTHOM MArHUTHOM TIOJIE.
[IpaBuiio Jlenna.
NunyktuBHOCTS. SBnenue camonnaykuuu. I1C caMOMHAYKIMH.
DHeprusi MarHUuTHOTO TIOJISI KATYIIKH C TOKOM.
DIJIEKTPOMArHuTHOE MOJIE.
Texnuueckue  ycmpoucmea U  NPAKMuUyeckoe NpuMeHeHue: TIOCTOSHHBIE  MarHHTHI,
AJIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX YAaCTHI], UHIYKIIMOHHAS 11€Yb.
emoncmpayuu
1. OnbIT Opcrena.
OTKIJIOHEHHE MEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.
JIHMY MHIYKIMU MarHUTHOTO TIOJIAL.
B3aumopeiictBre AByX MPOBOJIHUKOB C TOKOM.
Cuna Amrnepa.
JeiictBue cuiibl JIopeHa HA HOHBI 3JIEKTPOJIUTA.
SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.
[IpaBuio Jlenna.
3aBucumocth D/]C MHAYKIMH OT CKOPOCTH U3MEHEHUs MATHUTHOTO MTOTOKA.
10. SIBneHne caMOMHIYKIUU.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomot
1. I3yyeHue MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

2. UccnenoBanue AeiCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKyC TOKOM.

3. UccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOW WHTyKIUU.
PA3AEJI 5. KOJIEBAHU A 1 BOJIHBI
Tema 1. MexaHu4ecKkue v 3JIEKTPOMATHUTHBIE KOJIEOAHUSA
Konebarenbnast cuctema. CBoOOJHBIE MEeXaHHUECKUE KosieOaHus. ['apMOHUUYecKue KojaeOaHusl.
[lepuon, vactota, ammuuryna u (asza xonedanuil. [IpyxuHHBIH MasTHUK. MaTemaTudeckuit
MasTHUK. YpaBHEHUE rapMOHUYECKHUX Koliebanuii. [IpeBpaiienne sHEpruu nNpu rapMOHUYECKUX
KoJIeOaHUsX.
Konebarenpuplit  kOHTYp. CBOOOJHBIE DSJIEKTPOMArHUTHBIE KOJNEOAHHUS B  HJICATHHOM
KojebaTenbHOM KOHType. AHAJOTUS MEXIy MEXaHHYeCKUMH U  DIEKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3akOH COXpaHEHHS SHEPTUU B UACATHHOM KOJeOaTelTbHOM
koHType. IlpencraBinenne o 3aTyxarommx KoleOaHUAX. BBIHYKICHHBIE MEXaHUYECKUE
konebanus. PezoHanc. BeIHyXI€HHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHMUS.
[lepemennbiit Tok. CHHyCOUJATbHBIN TMEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMILTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE CUJIbl TOKA U HAIIPSHKEHUSL.

© 0N kLD
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Tpanchopmarop. IlpousBoacTBo, mepemada W MOTpeONICHHE DIEKTPUYECKOW SHEPTHUU.
DKOJIOTHYECKME PHUCKM TIPpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHCHOJIb30BaHUS
AJIEKTPOIHEPTUU B IOBCEAHEBHOM JKH3HU.
Texnuueckue ycmpoticmea u nNpakmuieckoe npumeHenue: SIEKTPUUYECKUI 3BOHOK, T'€HEpaTop
MEPEMEHHOTO TOKa, JTMHUH JIEKTpOIepeaay.
Jemoncmpayuu
1. UccnenoBanue  mapaMeTpoB  KOJeOATENbHONM  CHUCTEMBI  (NIPYKUHHBIH  WIH
MaTeMaTHYE€CKUIl MasSTHUK).
2. HaGnronenue 3aryxaronmx KojeoaHui.
3. UccrnenoBanune cBOWCTB BBIHYKICHHBIX KOJIEOaHUI.
4. HabGmoienue pe3oHaHca.
5. CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJIEOAHNS.
6. OcumymorpaMMbl ~ (3aBUCUMOCTH  CHJIBI  TOKa U HANpPSOKEHUS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.
7. Pe3oHaHC mpu MOCIIENOBATEILHOM COEAMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCATOpa.
8. Mojenb IMHUM AJIEKTPOIIepEIauH.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui
1. UccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIBIX KOJICOaHHH Ipy3a HA HUTU OT JJIMHBI HUTH
¥ MaccChl Tpy3a.
2. UccnenoBanne mMEpEeMEHHOTO TOKa B 1€MW W3 TOCJIENOBAaTEIHLHO COCIMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.
Tema 2. MexaHu4ecKue ¥ 3JIEKTPOMATHUTHBbIE BOJIHbI
Mexanndeckue BOJIHBI, YCIOBHS pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs U
JuinHa BosHbL. [lomepeunble ¥ MpojofibHbIE BOJHBL. WHTepdepeHuus u nudpaxmus
MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHMS U3JIy4eHHs ODICKTPOMArHUTHBIX BOJIH. B3ammnas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, IpeJoMIICHUE, TONIApU3aLus, AMPpakius, HHTepepeHITHs.
CKOpOCTh 3EKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 31eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuuner panuocBs3u W TeneBuAeHUsA. Paguosiokanus. DJIEKTPOMATHUTHOE 3arpsi3HEHUE
OKpYXarolLlEen Cpeabl.
Texnuueckue ycmpoiicmea U npaKmuiyeckoe npumeHneHue: MYy3bIKaJbHbIE HWHCTPYMEHTHI,
yJIbTPA3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIOUIMHE, pajap, pPajuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.
Hemoncmpayuu
1. O6pazoBaHue U pacCIPOCTPAHEHUE MOMEPEUYHBIX U MTPOJIOJILHBIX BOJIH.
2. KoneOnromieecs Teno Kak HCTOUYHUK 3BYKA.
3. Habmonenue oTpaskeHus U IpeJoMIICHHS] MEXaHHUECKHUX BOJIH.
4. Habmonenue unaTepdepeHnn u Jupakiii MEXaHHUeCKUX BOJIH.
5. 3BYKOBOM pE30HaHC.
6. HabmioneHue cBSi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJeOaHuH.
7.UccnenoBanne CBOMCTB  AJIEKTPOMATHUTHBIX  BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJisipu3anus, Audpakuus, nHTepdepeHITHs.
Tema 3. OnTuka
I'eomerpuueckas onrtuka. [IpsimoninHeliHOE pacnpocTpaHEeHUE CBETa B OJHOPOAHOU cpexe. Jlyu
ceera. ToueuHbIl HCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300paxeHuii B MI0CKOM 3epKaje.
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[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTeNlb MPETOMIICHHS.
ITonnoe BHyTpeHHEE OTpakeHUe. IIpenenbHbIN yroJl OJHOIO0 BHYTPEHHETO OTPAsKEHHUSL.
Hucnepcus ceeta. CiioxkHbII cocTaB Oenoro ceera. L{Ber.
Cobuparomue u paccenBarone JuH3bl. ToHkas nuH3a. QOKYCHOE PacCTOSIHUE M ONTHYecKas
cuiia TOHKOW JMH3bL. [locTpoeHne n300pakeHWil B COOHMpAIOMIMX W PACCEHBAIOUINX JIMH3AX.
@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30H.
[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.
BonnoBas ontuka. Unrepdepennus cera. KorepeHTHbIE MCTOUYHUKH. YCIOBHUS HAOIIOICHUS
MaKCUMYMOB U MHHUMYMOB B HHTep(HEPEHIIMOHHOW KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.
Hudpakuus ceera. JudpakiuoHHas pemérka. YcloBUe HaONIOEHUS TJIaBHBIX MaKCHUMYMOB
MIpH MaJIEHU MOHOXPOMAaTUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.
[Tonspuzanus ceera.
Texuuueckue ycmpoucmea U npakmuyeckoe npumeHenue: OYKW, Jyna, Qoroanmnapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAas OINTUKA, JU(QpPAKIHMOHHAs
peméTKa, TOJIAPOULI.
Jemoncmpayuu
1. [IpsimosiuHetHOE  paclpoCTpaHEeHHE, OTPaXEHHE U IPEIOMJIEHHE CBETa.
OnTryeckue mpuodOphI.
[TonHoe BHYTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanne cBONCTB M300pakKeHUH B JIMH3AX.
Moienn MUKpPOCKOIIA, TEJIECKOTIA.
Ha6mronenue narepdepeHIuy crera.
Ha6monenue nudpakuum cBeta.
Ha6nronenue aucnepcun cBeTa.
[Tonyyenue cnexkTpa ¢ HOMOILBIO IPU3MBI.
[Tonydyenue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
10. Habmonenue nonspusanuu cBera.
Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomot
1. M3Mepenue nokasaresis NpeaoMIICHUsI CTEKIIA.
2. UccnenoBanue cBOMCTB M300paKCHUH B JIMH3AX.
3. Habmronenue nucnepcuu cBera.
PA3JIEJT 6. OCHOBBI CITEITAJIBHOM TEOPUU OTHOCUTEJIbHOCTH
I'paHuibl TPUMEHMMOCTH KJIAaCCMYECKOM MexaHuku. [locTymarsl crenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApUAaHTHOCTh MOJYJsl CKOPOCTH CBETa B BakKyyMe, MPUHIIMUI
OTHOCHUTEIIbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILIEHUE JUIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.
PA3JIEJI 7. KBAHTOBAS ®U3UKA
Tema 1. Di1eMeHTBI KBAHTOBOI ONTHKH
®otonbl. Popmyna Ilnanka cBA3M SHepruM (PoToHA C €ro 4yacTOTOH. DHEPrus U UMITYJbC
¢doroHa.
OtkpeiTHe u uccnenoBanue (orodddexra. OmbiTel A. I'. CroneroBa. 3akoHbl (oTo3ddexra.
VYpaBuenue DiiHireitHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.
JNasnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.
Texnuueckue ycmpoticmeéa u npakmudeckoe npumeHenue. (HOTOdIEMEHT, (POTOAATUHK,
CoJIHeyHast 0aTapest, CBETOAMOI.
Jemoncmpayuu
1. ®oTo3dPeKT Ha YCTaHOBKE C LIMHKOBOMU TJIACTHHOM.
2. UccrnienoBanue 3aKk0OHOB BHENTHETO GoTOIPPeKTa.
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3. Ceroauo.

4. ConneuHnas Oarapesi.
Tema 2. CTpoenue atoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna no paccesnuto o-vactunl. [TnanerapHas Mozaens
aroma. [loctynatel bopa. M3nydyenue u moriomenue GOTOHOB IMPH MEPEXOJE aToMa C OIJHOTO
YPOBHS SHEpruM Ha Apyroil. Buapl ciektpoB. CrekTp ypoBHEH 3HEPIUM aToMa BOJOPO/a.
BounnHoBsie cBoMcTBa yacTull. BosHbl ne bpoinsa. KopryCkyasipHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.
Texuuueckue  ycmpoucmea U  NpaKmMuyeckoe  npuMeHeHue:  CHEKTPaJbHBIA  aHAIN3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu

1. Moaens oneiTa Peszepdopra.

2. Onpenenenre JJIMHBI BOJHBI J1a3epa.

3. HabmroieHue nuHenvaTbIX CIEKTPOB U3ITyUEHUS.

4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomui
1. Habmroienne muHEHYaTOro CIeKTpa.
Tema 3. AToMHOe SIAPO
DKCIIEpUMEHTHI, JO0Ka3bIBAIOIINE CI0XKHOCTh CTPOEHUS sapa. OTKpBITHE PaJHOaKTHBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnio coctaBa paaloakTUBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkpeiTHE TpoTOHA W HelTpoHa. Hykmownas monens siapa [eisenOepra—IlBanenko. 3apsn
anpa. MaccoBoe uncio sapa. M3o0Tomsl.
Annda-pacniag. DNeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacra.
l'amMmma-uznydenue. 3akOH paJuOaKTUBHOTO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. JledekT Macchl sapa.
Snepubie peakuuu. Jlenenue u CUHTES sEP.
SAnepubiii peaktop. Tepmosinepubiid cuHTE3. [IpoOIeMbl M MEPCIIEKTUBBI SAECPHOM YHEPTETHUKH.
DKOJIOTUYECKHE aCMEKThI SIIEPHON SHEPTETHKHU.
DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoi KapTUHBI MHpa.
Texuuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. JTO3UMETpP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMOa.

Hemoncmpayuu

1. C4€TUnK MOHU3UPYIOUIUX YACTHUILI.

Yuenuueckuii skcnepumenm, nadbopamopmuvie padomot

1. MccnenoBanue TPEKOB YacTHII (IO TOTOBBIM (oTOrpadusim).

PA3JEJL 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA

Otanbl pa3BUTHs acTpoHOMUHM. [IpuKiIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKECHUE.

ConHeynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mcrounuk sHeprun CosHLA M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma «CHEKTpaJbHBI KJIAacC — CBETUMOCTbY». 3BE3/bl TIJIABHOU
MOCJEI0BATEIbHOCTU.  3aBHUCUMOCTh ~ «Macca — CBETUMOCTb» Il 3BE3]  IJIaBHOM
MOCJEeI0BAaTeNIbHOCTU. BHyTpeHHee cTpoenue 3BE3. CoBpeMEHHbIE MpPEACTaBICHUS O
MPOUCXOKACHUH U 3BOJIIOLIMK COJIHIIA U 3BE3/T. DTalbl KU3HU 3BE3I.

Mneunsiii [Iyte — nama INanaktuka. Ilonoxxenune u nBuxenne Connua B ['anmaktuxe. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66uma. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PesnKkTOBOCE M3iIydeHuUE.
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Macmra6Hast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnbie mpoOieMbl acCTpPOHOMUH.
Yuenuueckue naoniooenusn
1. HaGmroneHust HEBOOPY)KEHHBIM TJ1a30M C MCIIOJI30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUIs ONpEJENICHUs] TMOJIOXKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MOJyIapust U sIpKUE 3BE3bI.
2. HaGmonenus B Teneckon JlyHsl, mmanet, Miueunoro Ilyru.
OBOBIIAIOIIEE ITOBTOPEHUE
Ponp pu3uku u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COMMAILHOW M ATHYCCKOU
cdepax IesITeIBbHOCTH YEIOBEKa; POJIb U MECTO (PM3UKH M ACTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTUHE MHpa; posib (u3nueckoil Teopur B (OPMUPOBAHUM MPEACTABICHUN O (U3HUECKON
KapTUHE MHUpa, MECTO (pU3MUECKON KapTHHBI MUpa B OOLIEM psATy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABICHUN O IPUPOJE.
MEXITPEAMETHBIE CBS3U
N3yuenne xypca ¢usuku ©6a3oBoro ypoBHS B 11 Kimacce OCYIIECTBISIETCS C  y4€TOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.
Mesicnpeomemnole NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJIEHUE, Hay4yHbI (akT, runoresa, Qusmyeckas BETUYMHA, 3aKOH, TE€OpHUs, HAOIIO/EHUE,
9KCIEPUMEHT, MOJIETUPOBAHUE, MOIEb, U3MEPEHUE.
Mamemamuka: peuieHUEe CHUCTEMbl YPaBHEHUW; TPUTOHOMETPUYECKHE (YHKIHMU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB; MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
MIPU3HAKU N0J1I00USI TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIaIU TUIOCKUX QUryp 1 00bEMa Tel.
Buonozua: snextpuueckue sSBIEHUS B JKUBOM MpUpOJE, KojeOaTelbHbIE IBM)KEHUS B KHBOU
MIPUPOJIE, ONTUYECKHE SIBJICHUS B KUBOU NPUPOJE, NEUCTBUE pagralliy Ha )KUBbIE OPTraHU3MBI.
Xumua: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsI CTPYKTypa TBEPABIX TE€J, MEXaHU3MbI
00pa3oBaHUs KPUCTAUIMUECKON PEIIETKH, CIEKTPAIBHBIA aHAJIU3.
T'eozpagpua: wmarHuTHBIE TONIOCa 3€MIIM, 3aJ€KW MarHUTHBIX pPyAd, (PoTochEMKa 3eMHOU
IMOBEPXHOCTH, MPEACKAZAHUE 3EMJIICTPSICEHUM.
Texnonozua: nuHUW >IEKTPONEpENad, IEHEpPaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUraTeb,
WHIYKIIMOHHAS Te4b, pajap, paJAuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neusb,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

TEMATHUYECKOE IINTAHUPOBAHUE
10 kmacc (68 4.)

TemaTnuyecKHuii OcHoOBHOE coiep:KaHue OcHOBHBIE BU/IbI
0JI0K, TeMa JAeATEJbHOCTH YYaIMXCs
PA3ZJIEJI 1. PU3UKA 1 METOJbI HAYYHOI'O ITIO3HAHUA (2 v)
dusnka u | Gusuka — Hayka o npupoje. Hayunsie PaGota B  rpynme  1mo
METO/IbI METO/bI ITIO3HAHUS OKPYKAIOIIETO MUpA. MIOATOTOBKE KOPOTKHUX
Hay4yHOTO Pounb skcriepuMeHTa ¥ TEOPHHM B IIpoliecce | COOOIIEHUI O pojiu M MecTe
MIO3HAHUSA NO3HAHUS NPUPOJBI. DKCIIEPUMEHT ¢u3uKkn B MPaKTUYECKOU
(29) B (husmKe. JIeSTEIbHOCTH JIFOACH.
MonenupoBanue GpU3NIECKUX SBICHUH U OcBoeHue 0OCHOBHBIX IPUEMOB
IIPOLIECCOB. Hayunsle TUIIOTE3BI. | pabOThI c UG poBoi
dusnueckue 3akoHbBI U Teopuu. I'paHuibl | 1abopaTtopueit o GpusuKe
NPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.
[IpuHIHII COOTBETCTBHUS.
Pounb u MecTo (pu3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
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| B IpaKTHUECKOIl eATENBHOCTH MONIeH

PA3JIEJ 2. MEXAHUKA (18 u)

Kunemaruka MexaHu4eckoe JBHKCHHE.

(GR)) OTHOCHUTENBHOCTE  MEXaHHUYECKOTO
IBIDKEHUS. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpenHss
CKOPOCTb, MITHOBEHHAsl CKOpPOCTb) U
YCKOPEHHE MaTEPUAIbHON TOYKHU, UX
IMPOCKIHNHU Ha ocHu CHUCTEMBI

KOOP/MHAT. Cnoxxenue
NepeMeIeHun 3 CIIOKEHHE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJTMHENHOE JBUKEHHUE.
I'paduku

3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, IyTH U TTepEMEIICHUS
MaTepuaIbHON TOYKU OT BPEMEHHU.
CBobOomHoe TmaneHue. YCKOpEHHe
CcBOOOIHOTO MaICHUS.
KpuomuueitHoe JBUKCHUE.
JIBrm>keHrne MaTepuaibHOM TOYKHU IO
OKPY)KHOCTH C TIOCTOSSHHOM  TIO
MOJYJII0O  CKOPOCTBIO. VYrnoBas
CKOpOCTb,  JIMHEWHAsT  CKOPOCTb.
Ileppuoq wm dacrota oOpamieHus.
LenTpocTpeMuTenbHOE YCKOPEHHE

IIpoBencHue JKCIIEPUMEHTA:
U3y4eHHUe HEPaBHOMEPHOTO
JIBUKEHHUSI C LIEITIBIO OIIPEAEIICHNUS

MTHOBEHHOM CKOpOCTH;

MCCJIEIOBAaHUE COOTHOIICHUS MEXTY
MYTSIMU, TTPOUJICHHBIMU TEJIOM

3a  TOCNe[oBaTelIbHbIE  paBHBIC
MIPOMEXKYTKH BPEMEHHU npu
PaBHOYCKOPEHHOM JIBIDKCHHH

C HAYaJbHOW CKOPOCTHIO, PaBHOM
HYJIIO; M3y4YEHUE JIBIDKCHHS IIapuKa
B BSI3KOM JKHJIKOCTH.

OObsicHEeHE OCHOBHBIX MPUHIIUIIOB
JIECTBUSI TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CHOUIOMETp, IEMHBIC U
peMEHHBIE TIepenayul JBWKEHUS, U
yCIIOBHI 170'¢ 06e30macHOTO
WCIIOJIb30BaHUSI B  TIOBCEIHEBHOM
*W3HU. Pemenne pacy€THbIX 3a71a4 C
SIBHO 3aJaHHOM (buzmIecKoit
MOJEJIBIO c MCIOJIb30BAaHUEM
OCHOBHBIX (hOPMYJT KHUHEMATHKHU.
[Toctpoenne u aHanu3 rpaduKoOB

3aBHCUMOCTEH KHHEMaTHYECKHX
BEJIMYHMH oT BPEMCHHU.
PacniosnaBanue (bu3IeCKuX

ABJIGHUH B Y4eOHBIX ONBITaX U
OKpY)Karollen >KH3HU: paBHOMEPHOE
u PaBHOYCKOPEHHOE
psIMOJIUHEITHOE JBUKECHUE,
CBOOOJHOE MaJieHue TeJ, IBUKCHUE
1o OKPY>KHOCTH. Onucanue
MEXaHUYECKOTO JBUKCHUS c
MCI0JIb30BaHHEM buznueckux
BEJIMYMH: KOOpAHMHATA, yTh,
nepeMenieHue, CKOPOCTbD,
yckopenue. Pabora B rpymmax npu
IUIAHUPOBAaHUM,  TMPOBEJECHUU U
HUHTEPIIPETAINH pE3yNIbTATOB
ONBITOB U aHAJIU3€ JOTOTHUTENbHBIX
MCTOYHUKOB UHGOPMAIUU 110 TEME

JuHamuka [TpuHun OTHOCHUTEIILHOCTHU
(7 9) lanunes.
IIepBb1it 3aKOH HeroTona.

HNuepuuanpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun
CyHEPHO3UIMUA CHI. BTOopoil 3akoH
Herorona st maTepuanbHOW TOUYKH.
Tperuii 3akoH  HproroHa s

MaTCpHUAJIbHBIX TOUYCK.

[TpoBenenue JKCIIEPUMEHTA:
UCCJIEJOBAaHUE  3aBUCUMOCTH  CHJI
YIPYTOCTH, BO3HUKAIOIINX B
NpY)XKHHE U PEe3UHOBOM 00pasle, OT
ux nedopmanuy; U3y4eHue
JBIDKEHUSI Opycka 110 HaKJIOHHOMN
IJIOCKOCTH; HCCIIEIOBAaHUE YCIOBUMN
paBHOBECHS TBEPAOTO Tena,
MMEIOLIETO OCh BpAILlEHUS.
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3aKoH BceMUpHOro TsaroreHus. Cuia
TsokecTd.  llepBag  kocMmmueckas
CKOPOCTb.

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

Tpenne. Buabl TpeHus (HOKos,
CKOJIbYKEHUS, KaueHus). Cuia
tpenust. Cyxoe tpenue. Cuiia TpeHus
CKOJIKEHUSI U CHUJIa TPEHMS TOKOS.
KoadduumenT tpenus.

Cuna COTIPOTUBIIEHUS npu
JIBUKEHUM Tela B KUAKOCTH WIH
rase.

[locTynarensHoe W BpallaTreabHOE
NBIDKEHHE  a0COMIOTHO  TBEPAOTO
Tena.

MOMEHT CHIIbI OTHOCHTEIBHO OCH
BpameHus. llnedo cuiel. YcioBus
paBHOBECHS TBEPAOTO TeNa

OO0bscHeHuEe oco0eHHOCTEH
PaBHOMEPHOTO M PABHOYCKOPEHHOTO
HpSIMOJ'II/IHef/'IHOI‘O JABUXKCHUA,

CBOOOJHOTO MAJICHHS TEII, JIBUKCHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hprorona, 3akoHa  BCEMHUPHOrO
TsroteHust. OObsICHEHHE OCHOBHBIX
MIPUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK MOIIIUITHUKH.
OOBsacHEHUE JIBUKCHUS
HCKYCCTBEHHBIX CITYTHHKOB.
Pemenue pacu€THBIX 3a1a4d C SIBHO
3alaHHON (DPU3UYECKON MOJENBIO C
HCIO0JIb30BaHUEM OCHOBHEIX
3aKOHOB U  (QopMyl JAUHAMHKH.
Pacno3naBanune buznyeckux
SBICHUN B Yy4YEOHBIX OMNBITaX |
OKpYXXalolllel JKU3HU: HHEPIUs,
B3aHMMOJEHCTBHE TEII.

AHanu3 (QU3NYECKUX MPOIECCOB U
SIBIICHHI C HCIIOJIb30BAHUEM
3aKOHOB W TIPUHIIUIIOB:

3aKOH BCeMHUpHOTo TsaroTeHus, I, Il u

Il 3axkonsr HproToHa, npPHUHIMI
CyNEpHo3UIMU  CWJI,  TMPUHLIUI
PaBHOMPABHOCTH HMHEPUHATBHBIX
CHCTEM OTCYETA
3aKOHBI Nmnynec  MmarepuanibHOM  ToukH | [IpoBeneHue AKCIEPUMEHTA:
COXpaHEHHUS (Tema), cCHCTeMbl MaTE€pPHAIBHBIX | U3yY€HHE aOCOJIOTHO HEYIPYroro
B MEXaHHKE Touek. VIMmynbc cuiibl 1 U3MEHEHHE | yaapa c MOMOIIbIO IBYX
(6 9) UMITyJbca Teda. 3aKOH COXpPaHEHUs | OJMHAKOBBIX HUTSHBIX MAasTHUKOB;

UMITyJibca. PeakTUBHOE IBUKEHHE.
PaboTa cunpl. MOIIHOCTH CHITBI.
Kunernueckas SHEprus
MarepuanbHOW TOo4yku. Teopema 00
M3MEHEHUU KUHETHYECKOU SHEprUH.

[ToTennmansHas SHEprusl.
[ToTeHnmaneHass dSHEpPrus ympyro
ne(popMUPOBAHHOM MPYKUHBI.
[loTeHnmaneHass  dHeprus  Tena
BOJIM3H MOBEPXHOCTH 3EMIIH.

[ToTreHumanbHbIE u
HenmoTeHuuaibHble  cuibl.  CBs3b

paboThl HEMOTEHLUHUAIBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKOU dHEPTruu
CUCTEMBI Te€Jl. 3aKOH COXpaHEHUs
MEXaHUUYECKOHN SHEPTUH.
Yupyrue u
CTOJIKHOBEHUS

HEYNpyrue

HCCJIeI0BaHUE CBSI3U PabOTHI CHUJIBI C
H3MEHCHHEM MEXaHHYeCKOM
SHEPIruu Tena Ha npuMepe
paCTSKEHUs PE3UHOBOIO KI'yTa.
Pemenune pacu€rtHbIX 3aja4 ¢ SBHO
3aIaHHON (DPU3UYECKON MOJENIBIO C
HCITOJIb30BaHUEM OCHOBHBIX
3aKOHOB H (OpMyNn JWHAMUKUA U
3aKOHOB  coXpaHeHus. PemeHue
KaueCTBEHHBIX 3a]]a4 C OMOPOU Ha
M3y4YeHHbIE B pazjene «MexaHukay

3aKOHBI, 3aKOHOMEPHOCTHU 151
(1)I/I3I/I‘ICCKI/IG sBieHus. OmnmcaHue
MECXaHHUYCCKOI'O JABHIKCHUA C
HCIIOJIb30BAHHEM (I)I/I3I/I‘-ICCKI/IX
BCJIIMYNH: HMITYJIBC TCI1a,
KHMHETHUYCCKas OHEpTrU-,
noTeHIOaJlbHasa SHEPru,
MEXaHNYCCKaA pa60Ta,

MEeXaHU4ecKas MOUIHOCTb. AHaJIU3
(bU3MYECKUX MTPOIIECCOB U SIBJICHUI
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c HCIO0JIb30BaHUEM 3aKOHa
COXpaHECHUSA MEXaHHYECKOM
SHEPIuH, 3aKOHA COXPAHEHUS M-
nynsca. OOBSICHEHHE  OCHOBHBIX
INPUHLMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB, TakuWX Kak: BOJOMET,
KOIEP, NPY>KUHHBIN MUCTOJIET.
OObsicCHEHUE JBI)KEHUS paKeT ¢
OTIOpOI Ha W3YYCHHBIC (PU3UUECKUE
BEJIMYMHBI U 3aKOHbI MEXaHUKHU.
Hcnonp30BaHne Impu  MOATOTOBKE
COOOIIEeHN 0 TPUMEHEHUN 3aKOHOB

MEXaHUKH COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH JUIs
IIOMCKA, CTPYKTYPUPOBaHUS,

UHTEpIpETallii U TPEACTaBICHUS
nH(pOopMaLU, KPUTHYECKUN
aHaJIM3 MoJTy4aeMoi nHGopMan

PA3JIEJI 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMMKA (24 4)

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHUH

(9 4)

OCHOBHBIC MOJIOKESHUS
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.
Hudbdysus. Xapakrep ABWKEHUS H
B3aMMOJIEHCTBUS YacTHUI[ BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPABIX TeI U OOBICHCHHE
CBOMCTB BEIESCTBA HA OCHOBE ATHUX
MOJEIIEHN. Macca MOJIEKYJIL.
KommuectBo BemectBa. IlocTosHHas
ABoraapo. TemioBoe paBHOBECHE.
Temmepatypa u €€ U3MEpEHHE.
[lIxana Temnepatyp Llenbcus.
Mogens naeanpHoro raza. OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-
KMHETHYECKOW TEOPHH HICATLHOTO
ra3za. AOCOJIIOTHAs TeMIiepaTrypa Kak

Mepa cpelHen KWHETUYECKOU
SHEPTHMM  TEIUIOBOIO  JIBWXKEHHS
yacTul Tra3a. [‘a30Bble 3aKOHBI.

YpaBHenue MenaeneeBa—
Knaneiipona. 3akon /lanpToHa.
N3omnpoueccel B MACaIbHOM rase ¢

IIOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['papuueckoe
IIPEJICTABICHNE U30IIPOLIECCOB:

n30TepMa, u30Xopa, u3obapa

[IpoBenenue
OIpeeieHue

AKCIIEPUMEHTA:
Maccel BO3AyXa B
KJJACCHOM KOMHAT€ Ha OCHOBE
u3MepeHnuii  o0bEMa  KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3AyXa B
Hel; HCcleoBaHUE 3aBUCHUMOCTH
MEX 1y ImapaMeTpaMu COCTOSTHUS
pa3pekeHHOTO rasa.

OObscHEHHE OCHOBHBIX NPUHIUIIOB
JICUCTBUA TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: TEpMOMETp U OapoMerp;
U YCJIOBHM UX 0€301macHoro
UCIIOJIb30BAHUS B  IOBCEIHEBHOI
*u3HU. Pacnio3HaBaHue pusmueckux
ABJIGHUH B Y4eOHBIX OIBITAX U
OKpyXarwmen >ku3Hu: auddysus,
OpoyHOBCcKoe ABIKeHue. OnucaHue
TEIJIOBBIX SBJICHUU c
MCI0JIb30BAHUEM buznueckux
BEJIMYMH: JaBJICHUE Ta3a,
TeMIieparypa, CpenHsst
KMHETHYEeCKast SHEPTHUs
XA0TUYECKOTO JIBMXKEHHSI MOJIEKY,
CpeIHEKBaIpaTHYHAS CKOPOCTh
MOJIeKYNl.  AHanmu3  (QU3HYECKUX
MPOLIECCOB 51 SABJICHUN c
HCIIOJIb30BAHUEM MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHUH  CTPOCHMS
BEILIECTBA, FA30BbIX

3aKOHOB, CBsI3U cpenHen
KMHETUYECKON SHEpPrHH TEeIJIOBOTO
JIBUKEHUS MOJIEKYJT C aOCOJIFOTHOMN
TeMnepaTypoi. Penmenne pacu€THbIxX

22




3a7a4 ¢ SIBHO 3aJ]aHHOM (hu3HUYEeCcKOi
MOJIENBIO c UCIOJIb30BAaHUEM
OCHOBHBIX MOJIOKECHUM MKT,
3aKOHOB M (OPMYJ MOJICKYJISPHOMN
¢usuku. PabGora B rpymnmax npu
IUIAHUPOBAaHUM,  IPOBEJECHUU U
MHTEpIIpETALUU pe3yJabTaToB
OTBITOB M aHAJIU3€ JOTOJIHUTEIbHBIX
VCTOYHUKOB MH(POPMAIUU 110 TEME

OCHOBBI
TEPMOTUHAMUKH

(10 1)

TepmonnHamudeckas cucrema.
Bnyrpennss JHEprus
TEPMOAMHAMHYECKOIN CHCTEMBI U
crioco0Obl e€ n3Menenus. Konmuectso
TEINIOTHl W pabora. BHyTrpenHss
SHEpPrusi 0JIHOATOMHOTO HJI€aTbHOTO
rasa. Bunbl TEIIONEepEIadn:
TEIUIONPOBOJHOCTh, KOHBEKIIHS,
u3NydeHue. Y ienbHas TeIIoEMKOCTh
BelecTBa. KonnuecTBo TEMmIoTs Ipu
TeIuIonepeaye.

[Tonsatue 00 agmabaTHOM MpoIlecCce.
[IepBblli 3aKOH  TEPMOJIMHAMUKH.
[Tpumenenne MEepPBOIO 3aKOHa
TEPMOJIMHAMHUKU K H30MpOIeccaMm.
I'paduueckas HWHTEpIpeTaIus
paboTHI Taza.
Btopoit  3akoH
HeoGparumocts
pupo/ie.
Tennossie
NEUCTBUA
TeruioBbIX MamuH. [IpeoOpazoBanus
SHEPruud B TEIUIOBBIX MalllMHAX.
KIIJI TenmoBoit

mamuHbl. [ukn Kapao u ero KIIZ.
DKOJOTUYECKHE poOsIeMbI
TEIUIOOHEPTETUKHI

TEPMOTUHAMHKH.
TIPOIIECCOB B

MalllMHBbI. HpI/IHI_II/IHBI

IIpoBeneHue YYEHUYECKOTO
AKCIEPHUMEHTA! U3MepeHue
yI€IbHOM TEMI0EMKOCTH BEILIECTBA.
OObsicHEHE OCHOBHBIX MPUHIIUIIOB
JIEMCTBUSI TEXHUYECKHUX YCTPOUCTB,
TaKUX Kak: JBUTaTellb BHYTPEHHETO
cropanusi, OBITOBOM XOJIOJWJIbHUK,
KOHJUIIMOHEP; W  YCIOBHHM  HX
0€30MacHOTO  HMCIOJB30BaHUS B
MMOBCEIHEBHOM KU3HH.

OnncaHne M3y4eHHBIX CBOWMCTB Tel
u TEIJIOBBIX SBJICHUI c
HCIO0JIb30BaHUEM (PU3UYECKUX
BEJINYHH: JIaBJICHHE rasa,
TEMIIEPATYpPa, KOJIUYECTBO TEIUIOTHI,
BHYTPEHHSS HEprus, paboTa rasa.
Pemenne pacu€THbIX 3a1a4 ¢ SIBHO
3alaHHON (PUBUYECKON MOJIENBIO C
HCII0JIb30BAHNEM OCHOBHBIX
3aKOHOB U ()OPMYJ TEPMOIUHAMUKH.
Pemenne xadecTBEHHBIX 3aJad4 C
OIIOpOM Ha W3y4YCHHBIE B pas3zeie
«MonekynspHas dusuka u
TEPMOIMHAMHUKA 3aKOHBI,
3aKOHOMEPHOCTH U  (U3HUYECKHE
ABJICHUS.

PaGora B rpynmax mnpu asHaiguse
JOTIOJTHUTEIbHBIX HCTOYHMKOB
uH(GOpMaLUY IO TEMe

ArperaTHblie
COCTOSIHUS
BEIlIECTBA.
®da3oBbIe
MepeX0/Ibl

(54)

[TapooOpa3oBanue U KOHICHCALMS.
Hcnapenue u kunenue. AGCOIOTHas
U OTHOCHTEIIbHAS BJIQ)KHOCTh
BO3/yXa. Haceimennsrii nap.
VY nenvHas TEIUIoTa
napooOpa3zoBaHMsL. 3aBUCUMOCTh
TEMIIEPATYPBI KUIIEHUS OT J1aBJICHHUS.
TBépnoe Tteno. Kpucrannmmueckue n
amopHble  Tenma.  AHU30TPOINHUs
CBOMCTB  KpuctaymoB.  JKuukue
kpuctaisl. CoBpeMEHHbIE
MaTepHalbl. [InaBnenne u
KpUCTaJIIM3alus. Y AeabHas TeIoTa
riaBneHust. CyOnumarusi.

[IpoBenenue AKCIEPUMEHTA:
U3MEpPEHne OTHOCHUTEIIHbHOM
BJIQKHOCTH BO3/yXa.

OObscHEeHHE OCHOBHBIX MPHUHITUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKuX KakK: TUTPOMETP u
TICUXPOMETP, KaJIOPUMETD; i
yCIOBUHI 170'¢ 0€e3011acHOTO
HCIOJL30BaHUSA B IIOBCCAHCBHOM
’ku3HU.  OmnucaHve  NPUHLHUIIOB
MOJTY4YECHUS COBPEMEHHBIX
MaTepuasos, B TOM YHCIIe
HaHOMaTepHUasoB. Pemenne
pacyE€THBIX 3aJ1a4 C IBHO 3aJIaHHOM
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YpaBHEHHE TEIIOBOTO OalaHca

buznueckoi
HCIIOJIb30BaHUEM
TEIIOBOTO OajaHca.

Pemienne kadecTBEHHBIX 3a1ad C
OIIOPOM HAa M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U  (HU3UYECKUE
sABJIEHUS MO TeMme. Pacno3HaBaHue
GuU3MYECKUX SBICHUH B Y4eOHBIX
OTNBITAX W OKPYXKAIOIIEH KU3HHU:
nedopmanus TBEPIIBIX Ted,
HarpeBaHue M OXJAXJEHUEe Tel,
W3MEHEHNE arperaTHhIX COCTOSTHHUI
BeIleCTBA M OOBSICHEHHE WX Ha
OCHOBE  3aKOHOB U  (opmyn
MOJIEKYJISIPHOI (PU3UKH.
Hcnonb3oBaHnne HMHOOPMALIMOHHBIX
TEXHOJIOTUH st MOMCKA,
CTPYKTYPUPOBAHUS, WUHTEPIIPETAITUU
Y TIpeICTaBJICHUS HHPOPMAIIH TIPU

MOJEJIBIO c
YpaBHEHHUS

IIOATOTOBKE COO0O0IIEHN T 0
MIPUMEHECHUH 3aKOHOB
MOJIEKYJISIPHOM ((N7IIZIN’ u
TEPMOJIMHAMUKA B  TEXHHKE U
TEXHOJIOTUSIX
PA3JIEJI 4. DJIEKTPOJIMHAMMKA (22 4)
DJIeKTpOCTaTUKa | DJIeKTpu3aus Tel. Jnekrpuueckuid | [IpoBenenue AKCIEPUMEHTA:
(10 9) 3apsa.  JIBa BHAA DIEKTPUYECKUX | U3MEPECHUE 3JIEKTPOEMKOCTH
3apsI0B. KOHJICHCATOopa. OObscHeHune
[IpoBoHUKH, TUDIIEKTPUKHU U | OCHOBHBIX IPUHIIUIIOB JACUCTBUS
MOJIYTIPOBOIHUKH. 3aKOH | TEXHUYECKUX YCTPOICTB u
COXPaHEHHUS AEKTPUUYECKOTO 3apsia. | TEXHOJIOTHIA, TaKUX KaK:
BzaumopneiictBue 3apsnoB.  3aKOH | 3JEKTPOCKOIL, ANEKTPOMETP,
Kynona. TodeuHblil 3JEKTPUYECKUM | AJIEKTPOCTATHYECKAS 3aImuTa,
3aps. DneKTpuuecKoe noJie. | 3a3eMJIeHue ANEKTPOnprOOpOB,
Hanpspk€HHOCTH  DNIEKTPUYECKOTO | KOHJIEHCATOP, KOMPOBAIBHBIM

I10JIA. HpI/IHHI/IH CynepIro3snauun

3IEKTPUUECKAX OJIEN. JInaun
HanpsHKEHHOCTU 3JIEKTPUYECKOTO
[1OJIAL. PaGora CUIl

3JIEKTPOCTATUYECKOTO TIOJISL.
ITorennman. Pa3HocTh MOTEHIIUATIOB.
[IpoBOIHMKM W  JMDIEKTPUKA B
AJIEKTPOCTATUYECKOM ToJIE.
Juanexkrpuueckas MpOHULAEMOCTb.
DNEKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh MJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOT0 KOHJIEHCATOpa

amnmnapar, CTPYWHBIM MpUHTEP; U
yCIOBUH ux 6e3011acHOro
MPUMEHEHUS B TPAKTUUECKON

Ku3HU. Perienne pacuéTHbIX 3a7a4 ¢

SIBHO 3aIaHHOU ¢bu3nueckoit
MOJEJBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U  (opMmyl
JJIEKTPOCTATHUKHU.

PemeHne KayecTBEHHBIX 3aJad C
OIIOPOM HAa U3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U  (HU3HYECKUE
SABJICHUS 1o TEME
«OJIEKTPOCTATHUKAY.
Pacnio3naBanue du3nuecKux

SABIIGHUH B Y4EeOHBIX OMNBITaX U
OKpYKaIOILLEH KU3HU: dJIEKTPU3ALUs
T€JI, B3aUMOJICHCTBUE 3aps0B;
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U OOBACHEHHME HX Ha OCHOBE
3aKOHOB U (POPMYJT JEKTPOCTATUKH.

Onucanve  M3y4EHHBIX  CBOMCTB
BEILIECTBA u AIEKTPUUECKHUX
SIBJIEHUM C UCTIOJIb30BAHUEM

buznIecKux BEJINYMH:
ANEKTPUYECKU I 3apsm,
HaINPsKEHHOCTD DJIIEKTPUYECKOIO
OJIs, MOTEHLIHAI, pPa3HOCTh
MMOTEHHAJIOB, 3IIEKTPOEMKOCTB.
AHanu3 (U3HYECKUX MPOIECCOB U
SIBJICHU c HCTOJIb30BAHUEM
buznuecKkux 3aKOHOB: 3aKOH
COXpaHEHUS ANEKTPUYECKOTO

3apsiaa, 3akoH KynoHna.

PabGora B rpynmax mnpu aHanuse
JOIIOJIHUTECIIbHBIX HCTOYHUKOB
nH(pOpPMaLUU U TIOATOTOBKE
COOOIIEHNN O MPOSIBIICHUN 3aKOHOB
AEKTPOCTATUKH B OKPYKAKOIIEH
KN3HU 1 IPUMCHCHUHU UX B TCXHUKC

IlocTrostHHBIN
BIEKTPUYECKUI
TOK.

Toxku
Pa3IUYHBIX
cpemax

(12 9)

DJIEKTPUYECKU  TOK.  YCJIOBHS
CYILIECTBOBAHHUS 3JIEKTPUYECKOTO
toka. Mcrounuku Toka. Cujia Toka.
[ToctostHublil  TOK.  Hampsbkenwue.
3akon OMa Jyis yyacTKa LETH.

DIIeKTpUYECKOe COTIPOTHUBIICHHUE.
VYnenbHOE CONIPOTHUBJICHUE
BEIIECTBA. IlocnengosarensHoOE,
napajuieabHoe, CMeIIaHHOE

CO€JIMHEHUE MPOBOTHUKOB.
Pabota smekrpruyeckoro Toka. 3aKoH

Hxoyns—IJlenua. MountnocTth
anektpuueckoro  Toka. OIJC wm
BHYTpPEHHEE COTPOTHBIICHUE

UCTOYHMKA TOKa. 3akoH Owma mid
MOJIHOM (3aMKHYTOM) 3JIEKTPHUYECKON
(1178 KopoTkoe 3aMbIKaHue.
DneKTpoHHAas POBOIUMOCTD
TBEPABIX METAJUIOB. 3aBUCHUMOCTD
CONIPOTHUBIICHUS MeTaJIoB oT
TeMrepaTypbl. CBEpXIIPOBOIUMOCTb.
DONEeKTpUYECKUA TOK B BaKyyMe.
CBOIICTBA AIIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOcTBeHHass u

MpUMecCHas MPOBOJIUMOCTh
MOJYIPOBOIHHUKOB.
CBoiicTBa p—n-nepexoa.

[TosryrpoBOAHUKOBBIE TPUOOPHI.
ONEeKTpUUECKUl TOK B PAacTBOpax MU
pacruiaBax JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS

IIpoBenenue JKCIIEPUMEHTA:
M3y4YEHUE CMELIAaHHOTO COEIWHEHMS
PE3UCTOPOB; M3MEpEHHEe 2/1C
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHS; HaOII0ICHHE
ANEKTPOJIN3a.

OObscHEeHHE OCHOBHBIX MPUHIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTH, TAKUX KAK: aMIIEPMETP,
BOJIbTMETP, PpPEOCTaT, HNCTOYHUKHU
TOKQ, 3JIEKTPOHArpeBaTeIbHbIE
npuOOpbI,  AIEKTPOOCBETUTEIIHHBIE
npubopBI, TEPMOMETP
CONIPOTHUBIICHHUS], BaKyyMHBIH JHO],
TEPMHUCTOPBl U (OTOPE3UCTOPHL,
MOJIYIIPOBOIHUKOBBIN O,
rajbBaHWKa; W  YCIOBUM  HX
0e30MmacHOTO MIPUMEHEHUS B
MPAKTUYECKOW  KU3HU. Pemienue
pacy€THBIX 3a7a4 C SIBHO 33JJaHHOM
busnueckoi MOJIENBIO c
HCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB u dbopmyn TEMBI
«ITOCTOSAHHBIN JIEKTPUUECKUMN TOKY.
Pacno3naBanue buznuecKkux
SABJIICHUA B Y4eOHBIX OINBITaX U
OKpYy>Karoleu JKU3HU:
ANEKTpUYECKas MIPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JIEUCTBUS TOKA.

AHanu3 3IEKTPUYECKUX SIBJICHUU U
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JUCCOIMAIUS. DIIEKTPOJIN3.
DNEeKTpUYeCKUii  TOK B
CamocTosTenbHbII

Y HECAMOCTOSITENIbHBIN pa3psii.
Monnus. [Inazma

rasax.

MPOLIECCOB B IIEMSAX IOCTOSIHHOTO
TOKa C HCIOJb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTHU
[I0CJIEZIOBATEIBLHOIO u
[apajuIeIbHOTO COCTUHECHUS
MPOBOJHUKOB, 3aKOH JKOyIsI—
Jlenna.  OmucaHue  M3y4EHHBIX
CBOWCTB BEHIECTB U IJICKTPUUECKUX
SIBJICHU c HCTIOJIb30BAHUEM
bu3nIecKux BEJIMYMH:
ANEKTPUYECKUN 3apsil, CHiIa TOKa,
AMEKTPUUECKOE HarpsKEHUeE,
AIIEKTPUUECKOE COTIPOTHUBIICHHUE,
pasHocTh  moteHnuanoB,  DJIC,
paboTta TOKa, MOIIHOCTh TOKa.
Hcnonb3oBaHnne HMHOOPMALIMOHHBIX
TEXHOJIOTUH st MOMCKA,
CTPYKTYPUPOBAHUS, WUHTEPIIPETAITUU
W TIpe/cTaBleHns HHGOPMAIU TTPH
MMOATOTOBKE COOOIIEHU I o
MPUMEHEHUH 3aKOHOB IOCTOSHHOTO
TOKA B TEXHUKE M TEXHOJIOTHAX

Pe3eps (2 4)

11 xmacc (68 4.)

TemaTuyeckuii
0J10K, TeMa

OcHOBHOE coep:KaHue

OcHoBHBIE BHILI
yyammxcst

JACATECJIBHOCTH

MarauTHoOe
moJie.
DJIeKTPOMATrHUT
Has

uHayknus (11 4)

IlocTrostHHEIC MAarHMTEI.
BzanmoneticTue MMOCTOSTHHBIX
MarHuToB. MarauTHoe moJe.

Bexktop  MarHMTHOM  WMHIYKIHH.
[Tpunnun CyNEepro3ULIMU
MarHUTHBIX TOJICH. JImanm
MarHuTHoM  umHAykuuu. Kaprtuna
JMHUM MarHUTHOM WMHAYKIUU IIOJIS
ITOCTOSIHHBIX MarHUTOB.

MarauTHoe TI0JI€ TPOBOJHUKA C
TOKOM.

Kaprtuna JIVHUI UHIYKLIHAN
MarHMTHOTO

0JIA JUINHHOTO IIPSIMOTO
IIPOBOJHHKA

U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHHMKA,

KaTyluku ¢ TokoM. OmelT Opcrena.
B3anmopelictBue MPOBOJHUKOB €
TOKOM.

Cuna Awmmepa, €€ MoOOylb U
HaIlpaBJICHHUE.

Cuna Jlopenna, e€ Moaynp U
HaIlpaBJICHHUE.

JIBr>keHne 3apsyKEHHOM 4acTULbl B

[TpoBencHue IKCIIEPUMEHTA:
H3y4YCHUE MarduTHOTO MOJIS
KaTYIIKA C TOKOM; HCCIIEI0BaHUE
JIEMCTBUSA IOCTOSHHOIO MAarHuTa Ha
paMKy C TOKOM; HCCIIeJOBaHUE
SIBJICHUS 3JIEKTPOMArHUTHOM
uHAYKIUA. OOBsSCHEHUE OCHOBHBIX
MIPUHIIAIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX KaK: MOCTOSTHHbBIE

MarHuTEHl, 3JIEKTPOMArHUTBHI,
AIIEKTPOJBUTATEIb, YCKOPHUTENH
AJIEMEHTAPHBIX YacTHII,
WHIYKIIMOHHAs [1€Yb; U YCIOBUN UX

0e30macHOTO PUMEHEHUs B
MPaKTUYECKOU KU3HH.

Pemienne pacu€rHbIX 3amad  Ha
MIPUMEHEHHE bopmyn TEMBI
«MarauTHoe ToJe. DneKTpo-

MarHUTHas UHAYKIHS.

Pemenne kadecTBEHHBIX 3ajJad C
ONOpOM Ha W3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U  (HU3HYECKUE
SBJICHUSI TeMbl «MarHuTHOE MoJIe.
DeKTpOMAarHUTHAs HHIYKLUS.
OnpeneneHne HanpaBiIeHUs] BEKTOpa
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OJIHOPOJHOM  MarHUTHOM  IIOJIE.
PaGora cunbl Jlopera.

SIBnenue 3JIEKTPOMAarHUTHOM
WHIYKIIH.

[ToToxk BEKTOpa MarHUTHOU
VHTYKIIHH.

2/C WHTYKIIIH. 3akoH
AJIEKTPOMArHUTHOM WUHIYKIIAN
®dapanes.

Buxpesoe anekrpudeckoe  molie.
OJC wuHAYKIMKM B TPOBOJHUKE,
JIBUKYIIEMCST  MOCTYyNaTelbHO B

OJIHOPOJTHOM MarHUTHOM TIOJIE.
[IpaBuno Jlenma. MHAYKTUBHOCTD.
SIBneHne caMOMHTyKITUH.

OJ1C caMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH
C TOKOM.

DIIEKTPOMAarHuTHOE I0JIe

WHYKIIUU MarHuTHOTO oJIst
MIPOBOJIHUKA C TOKOM, CHJIbI AmIiepa
n cwibl JlopeHna. Pacno3naBanue
¢u3nveckux SBIEHUN B y4eOHBIX
ONBITAX W OKPYXKAIOMICH KU3HHU:
B3aHMO/ICHCTBHC MarHuToB,
AJIEKTPOMArHUTHAS WHTYKIIHS,
JIEHCTBUE MarHUTHOTO TOJIS Ha MPO-
BOJIHUK C TOKOM U JBHXKYIIIHHUCS
3apsaa. AHanM3 3JIEKTPOMArHUTHBIX
SIBJICHUW C MCIIOJIb30BaHUEM 3aKOHa
ANIEKTPOMArHUTHON WHIYKITUH.
Omnucanne  M3y4YEeHHBIX  CBOWCTB
BEIIECTB W  DJIEKTPOMArHUTHBIX
SIBIICHHI c HCTOJb30BAHUEM
(GU3NYECKUX BETUYUH: HHIYKIUS
MarHUTHOTO TIOJs, cuia Awmrepa,
cuna JlopeHna, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTHs JJIEKTPUUECKOTO
M MarHUTHOTO ITI0JIeH

PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI (24 4)

MexaHuuyecKue
"
JIEKTPOMATHUT
HbI€

KoJieoanus (9 )

KonebarenpHas cucTema.
CBoOoubie MEXaHUYECKIE
KoJieOaHusI. lMapmonnueckue
KOJeOaHusI. [Tepuon, 4acrorTa,
amruTyna W ¢asza  KoJeOaHMiA.
[IpyXuHHBII MasiTHUK.
MaremaTn4decKuit MasITHHUK.
YpaBHeHue TapMOHHYECKHX
koneOanuii. [IpeBpamenue

SHEPTHH pu rapMOHHYECKHX
KOJICOAHHSX. KomnebaTenbHbIi
KOHTYP. CB0OOIHBIC
JJICKTPOMArHUTHBIC KOJCOaHHWs B
HJIcaIbHOM KoJie0aTeIbHOM
KOHTYpEe. AHAJIOTHUS MEXKTY
MEXaHHYECKUMH u

JIEKTPOMArHUTHBIMU KOJICOAHUSAMHU.
®opmyna Tomcona. 3akoH
COXpaHEHUs1 DHEPIrUU B HACAIBHOM

K0JIe0aTeIIbHOM KOHTYpEC.
Hpe,Z[CTaBJ'IeHI/Ie ) 3aTyXarouux
KOJICOAHHSX. BBIHY)KJICHHLIC
MCXaHHUYCCKHEC KoJIeOaHHS.

Pe3onanc. BeIHYXIEHHBIE DJIEKTPO-
MAarHHUTHBIE KOJIEOaHUS.
[lepemennsbiii Tok. CuHYCOMATBHBIN
IIEPEMEHHBIN TOK. MoHoCTb
MEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JICHCTBYIOLEEC 3HAYEHUE CHUJIbI TOKA
U HampsbkeHusa. Tpancdopmatop.
[IponsBoacTBO, nepenaya

IIpoBenenue DKCIIEPUMEHTA!
HcCIe10BaHue 3aBUCUMOCTH
Meproa MaJibIX KoJieOaHuH Tpy3a
Ha HUTU OT JJIMHBI HUTH U MAaccChl
rpy3a; UCCIEIOBAHUE IEPEMEHHOTO
TOKa B LENH W3 IOCIEA0BATEIHHO
COEAMHEHHBIX KOHJEHCATOPA,
KATYIIKU U PE3UCTOPA.

OObscHEHHE OCHOBHBIX NPUHIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: AJIEKTPUYECKUI 3BOHOK,
rE€HepaTop  IMEPEMEHHOI0  TOKa,
JUHUU 3JEKTpolepesay; U yCIOBUH
ux 0Oe30macHOro MPHUMEHEHHUS B
MPAKTUYECKOU KU3HHU.

Pemenune pacu€rHbIX 3a1a4 ¢ SBHO
3aJaHHOW (DU3HUECKON MOJENBI0 C
HCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI, OMUCHIBAIOIINX
MEXaHU4ECKUe u
AIIEKTPOMArHUTHBIE KOJIEOAHNUS.

Onucanue U3y4YEHHBIX
MeXaHHUYECKUX U
AIIEKTPOMArHUTHBIX ~ KOJEeOaHUH ¢
UCTOJIb30BaHUEM ¢bu3nIecKux
BEJIMYMH: TEpPUOJ M  YacToTa
KonebaHuid, amrumMTyga U (asa

KOJ'IC63.HI/II71, 3apdga MU CUJIa TOKa B
nponecce rapMOHNIYCCKUX
SJICKTPOMATHUTHBIX KoJIeOaHHMiA.
Permenne KayeCTBEHHBIX 3agad C
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U TOTpeOJIeHHEe  AIEKTPHUECKOM
SHEPruu. DKOJOTMYECKHE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
BJIEKTPOSHEPTUA B  TOBCEJHEBHOM
KU3HU

OIIOPOM HAa U3YyYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,  OIMCHIBAIOLINE
MCXaHUYCCKUC u
SJICKTPOMArHUTHBIC KOJIeOaHMsL.

Pabora B rpymnmax npu
IJIaHUPOBAHUH, IIPOBEACHNN u
UHTEPIpETaNN pe3yNnbTaToB
OIIBITOB, u aHaAJIN3e

JIOTIOJTHUTEIbHBIX HICTOYHUKOB
uH(pOpMaLUU IO TeEME

MexaHuuyecKue
"
3JIEKTPOMATHUT
HbI€

BOJIHBI (5 4)

MexaHuyeckue  BOJIHBI,  YCIIOBUSA
pacnpoCTpaHeHUS. ITepuon.
CkopocTh  pacnpoCTpaHeHus U
JuimHa  BoiHbL.  llomepeunele  u
IIPOJIOJIbHBIE BOJIHBI.
HNurepdepentiuas  u  gudpaxuus

MEXaHUYECKUX BOJIH.
3Byk. Ckopocts 3Byka. I'pomkocTh

3ByKa.
Bricora Toma. TemOp  3BykKa.
DJEeKTPOMarHUTHBIC BOJTHBI.
VYcenosus W3IIy4EHUS

AJIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTanusi BekTopoB E, B, v B
3JIEKTPOMAarHuTHOM BojiHe. CBOMCTBA

ANEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, IPeJOMJIICHUE,

MoJIsIpU3aLus, TudpaKiys,
uHTepdepeHIus. CkopocThb

OJICKTPOMAarHUTHBIX BOJIH.

OObsicHEeHWE OCHOBHBIX MPUHIIUIIOB
JIECTBUSI TEXHUYECKUX YCTPOWCTB U

TEXHOJIOTHUH, TaKUX KaK:
MY3bIKaJIbHbIE WHCTPYMEHTHI,
VIBTPAa3BYKOBass  JUArHOCTHKA B
TeXHUKE W  MEIWIUHE, pajap,
paIuOTPUEMHUIK, TEIEBU30D,
anteHHa, tenedon, CBY-meub; wu
yCIIOBHI 170'¢ 06e30macHOTO
MPUMEHEHHUSI B MPaKTUYECKOU
XKu3HU. Pemenne pacu€THBIX U

KAueCTBEHHBIX 3a/1a4 C ONOpPOM Ha
H3yYCHHBIC 3aKOHBI n
3aKOHOMEPHOCTH, OIMMCEHIBAIOLINE
pacpoCTpaHEHUE MEXaHHYECKHX H
AIEKTPOMATrHUTHBIX BOJIH.

Hcnons3oBanne wHGOPMAITMOHHBIX
TEXHOJIOTUH 1A MOYICKa,
CTPYKTYPUPOBAHUS, WUHTEPIIPETAIIIN
Y TIpeACTaBICHHUS HHGOPMAIH TIPU

[lkana 5>7I€KTPOMArHUTHBIX BOJH. | IOJTOTOBKE cooOuieHni 00
[IpuMeHeHHe  3JIEKTPOMArHUTHBIX | UCIOJIB30BAHUU 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY. BOJIH B TEXHUKE. YdyacTtue B
[TpuHLMIBL panuocBs3u U | IUCKycCUU 00 3J€KTPOMAarHUTHOM
TesieBueHus. Panuonokanus. 3arps3HEHUH OKPYKaIOIIEeH Cpebl.
DJEeKTPOMAarHUTHOE 3arpssHenue | Pabora B rpymnmnax npu
OKpY>Karollen cpebl IUIAHUPOBAaHUM,  NPOBEJIEHUM U
UHTEpIpeTanuu pEe3y/bTaTOB
OTIBITOB U aHAJIM3€ JIOTIOJIHUTEIIbHBIX
MCTOYHHUKOB UH(QOPMALIUH 110 TEME
OnTnka (10 4) I'eomerpuueckas onruka. | [Iposenenue JKCIIEPUMEHTA:
[IpsimonuHeltHOe pacnpocTpaHeHHue | HAOMIoAEHUEe  JTUCIEPCHM  CBETa;
cBeTa B OJHOPOJHOW  cpefe. | U3MepeHue MOKa3aTels
Toueunsi wucrouHuk cBera. Jlyd | mpemomiieHus CTEKIIa,;
cera. OTpaxeHHe CBETAa. 3aKOHBI | HCCIEIOBAHUE CBOICTB
oTpaxkeHust  ceta. IlocTtpoeHue | n300pakeHM B JNH3aX.
1300pakeHUil B IUIOCKOM 3epKaJe. OOBbsicHeHHe OCHOBHBIX NPHHIIUIIOB
[Ipenomnenue CBETa. 3aKOHBI | AEWCTBUS TEXHUYECKUX YCTPONCTB U

MpeoMJIeHUsT CcBeTa. AOCOIIOTHBIN
nokasarens npenomieHus. IlomHoe
BHYTpEHHEE OTpa)XCHHUE.

[Ipenenbublii yroi IIOJIHOT'O

TEXHOJIOTUH, TAKUX KaK: OYKH, JyTIa,
doToamnmapar, MPOEKIIMOHHBIN
arnmnapar, MUKPOCKOTII, TeJIECKOI,

BOJIOKOHHAS ONTHKA,
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BHYTPEHHETO OTPaKCHHUS.
Hucniepcust cBera. CloXHBINA COCTaB
6enoro csera. L[etr. Cobuparomue u
paccenBaroIINe JIMH3BL.

Tonkas JIMH3A. dokycHOE
paccTossHUE€ M ONTHUYECKas cuja
TOHKOM JIMH3BI. [Toctpoenue
n300paXeHnii B COOHMparomux |
paccenBaronux JuH3ax. Dopmyna
TOHKOM JIMH3HIL. VYBennuenue,
JTaBaeMO€ JIMH30M.

[Ipenensr MIPUMEHUMOCTH

r€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenuus
CBETA.

KorepeHTHble MCTOYHUKHU. Y CIOBHUS

HaOJIFOIEHUS MaKCUMYMOB u
MHUHAMYMOB B HHTEP()epeHIIMOHHOM
KapTUHE OT JBYX  CHH(A3HBIX

KOTEPEHTHBIX HCTOYHHKOB.
Hudpakuus ceta. Judpaxnuonnas
pemérka. YcinoBue  HaOIIOJACHHS
TJIaBHBIX MaKCUMYMOB NP MaJCHUU
MOHOXPOMAaTHYECKOIO0  CBeTa  Ha
TU(PAKIIMOHHYIO PEIIETKY.
[Tonspuzanus cBera

T paKIuOHHAS pemérka,
HOJIAPOUL; u YCIIOBUM ux
0e30macHoOro IIPUMEHEHUS B
IIPAKTUYECKOW KU3HHU. Pemenue
pacu€THBIX 3a7a4 C SIBHO 33/1aHHOM

¢duznueckoi MOJEJIBIO c
UCIIOJIb30BAHUEM OCHOBHBIX

3aKOHOB U ()OPMYJT F€OMETPHUECKOM
ONTHUKH.

ITocTpoenue 51 OIMCaHue
N300paKeHMUsl, C03/1aBa€MOro
IIJIOCKUM 3€pKaJIOM, TOHKOH JIMH3011.
Pacnio3naBanune buznueckux
SBJICHUN B OIBITaX U OKpY’Karolen
JKA3HU: IPSIMOJINHEWHOE

pacrnpocTpaHeHue CBETA,
OTpa)K€HHUe, MpeIoOMIIEHUE,
uHTepdepeHus, AUPpakuus U
MoJIsipu3als  CBETa,  JUCIEPCHS
CBeETa.

AHanyu3 ONTUYECKUX SBJICHHH C

HCIOJL30BAaHMEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCTIPOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI MPEJIOMJICHHUS CBETA.
Onmncadgye ONTHYECKUX SBICHUH C
HCIO0JIb30BaHUEM bU3UIECKUX
BEIMYUH: (DOKYCHOE pacCTOSIHUE U
OITHYECKas CUia JUH3bI

PA3JIEJI 6. OCHOBBI CHELITMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH (4 u)

OcnoBnl CTO (4
)

['panunbr
KJIacCHYeCKOM
[Toctynatel cnennaibHOM

TEOpUHU OTHOCHTEIIBHOCTH:
WHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBeTa B  BaKyyMe, MIPUHIIAIT
OTHOCHUTEJIBHOCTHU OHHIITEHHA.
OTHOCHUTENHLHOCTD
OJTHOBPEMEHHOCTH. 3amMemyieHue
BPEMEHHU U COKpAIIEHUE JJINHBI.
DHeprus H HMITYJIBC
PENSATUBUCTCKOM YaCTHULIBI.

CBsi3b  Maccel C  BJHeprue u
UMITYJIbCOM PEAATUBUCTCKOU
YaCTUIbl. DHEPTUsl TOKOS

IIPUMCHUMOCTHU
MCXaHUKU.

Pemenne kadyecTBEHHBIX 3a1ad C
ONOpON Ha W3YyYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (U3HYECKHE
sBieHus 1o Teme «OcHoBel CTOw.
Hcnonp3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTUI IS MOKCKA,
CTPYKTYpUPOBaHHUsI, HHTEPIPETALUU
U TIpeJICTaBlIeHUs MHGOPMAIUU TIPH
MOJrOTOBKE COOOIICHUH O TpaHUIIax
MPUMEHUMOCTH KIIACCUYECKOM
MexaHuku ¥ ocHoBax CTO

PA3JIEJ 7. KBAHTOBASA ®U3UKA (15 4)

9JIeMeHThI
KBaHTOBOM
onTukH (6 1)

®oronbl. Gopmyna Ilnanka cas3u
SHepruu (OTOHA C €ro 4YacToTOM.

DHeprus ¥ UMIyJbC GOTOHA.
OTkpbITHE u UCCIICIOBAHKE
doTorddekra.

Oneitel A. I'. CroneroBa. 3aKoHBI

OObsiCHEeHHE OCHOBHBIX TMPHHIUIIOB
JEUCTBHS TEXHUYECKHX YCTPOICTB,
TaKUX Kak: (doToaneMeHT,
(doTONaTUMK, COTHEUHASI

OaTapes, CBETOJIUOJ; U YCIOBHH HMX
0€301acHOTO PUMEHEHHUS B
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doTorddekra. YpaBHeHHE
OuHmTeitHa s poToaddekra.
«KpacHas rpanuna» pororddexra.
HaBnenne cBera. Ombeiter [1. H.
JleGenena.

XuMudeckoe JIeCTBUE CBETa

IIPAKTUYECKON KU3HH.

Pemienue pacy€THbIX 3ama4 C SBHO
3aJaHHOW (PU3MUECKON MOMENBI0 C
HCII0JIb30BAHNEM OCHOBHBIX
3aKOHOB U ()OPMYIT KBaHTOBOU
ONTUKH. PelieHne KayecTBEHHbBIX
3a7a4 C ONOpPOM Ha H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOU oNTUKU. Pacrno3HaBanue
¢usznyeckux SBICHUN B Yy4eOHBIX
OTIBITAX: ($OTORNIEKTPUUECKHI
a¢(deKT, CBEeTOBOE AaBJICHHE.
Onucanue W3y4YEHHBIX KBAHTOBBIX
SIBJICHU 51 MPOLIECCOB c
MCIO0JIb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPTUs U
UMITYJIbC POTOHA

Crpoenue
aTtoma
(449)

Mogenr aroma Tomcona. OIBITEI

Peseppopna mo paccesHHIO  O-

YaCTHII. [Inanerapnas
aroMma. [loctynarsl bopa.
W3nyuenue u nornomenue GOTOHOB
Ipy T[epexojie aroMa C OJHOrO
YpPOBHS 3HEPrHM Ha Jpyrou. Bumasl
criekTpoB. CHEKTp ypOBHEW 3HEPTUU
aToMa BOAOpOa.

MOJ€ENb

IIpoBenenue JKCIIEPUMEHTA:
HaOJI0IeHNE IMHEHYaTOro CIEKTPA.
OObsicHEHWE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIEKTPOCKOII, Ja3ep,
KBAHTOBBII KOMIIBIOTEP; U YCIOBUM
nx 0€30MacHOTO MPUMEHECHHS

B MIPAKTUYECKOMN KU3HHU.

Pemenne kadecTBEeHHBIX 3agady C

. ONOpOM Ha W3Y4YCHHbIE 3aKOHBI,
BonHoBble cBoiicTBa yactull. BomHbl
. 3aKOHOMEPHOCTH UM  (U3NYECKUE
ne bporiins. KopnyckynsapHo-
< apieHuss 1o Teme «CTpoeHue
BOJIHOBOI1 JTyaJin3M.
aToMay. Pacnio3naBanue
CrioHTaHHO€ ¥ BBIHYXJIEHHOE .
(GU3MYECKUX SBICHUA B y4eOHBIX
U3ITy4YCHHE
OTIbITAX: BO3HHUKHOBEHUE
JUHENYaToro CreKTpa.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SBJICHUU c UCIOJIb30BaHUEM
noctynatoB bopa
ATOMHOE PO DKCIIEepUMEHTHI, nokaseiBaromue | [IpoBeaenue Y4EHUYECKOTO
Sy CJI0’KHOCTh CTPOCHUS S1pa. | SKCIIepUMEHTa: UCCIIeIOBaHNUE
OTkpbiTHE PaZMOaKTUBHOCTHU. | TPEKOB YacTUI] (110 TOTOBBIM
OneITbI Pezepdopna no | potorpadusm).
OTIpEIEICHUIO coctaBa | OObACHEHHE OCHOBHBIX MPUHIIMIIOB
PaIMOaKTUBHOTO U3TYYEHUs. | IeHCTBUSI TEXHUUYECKUX YCTPOMCTB,
CpoiictBa anb(da-, Oera-, ramma- | TakuXx Kak: JO3MMETp, Kamepa
U3ITYYEHUs. Bunbcona,  siiepHbIf  peakTop,
BnusiHue — paguoakTUBHOCTM — Ha | aTOMHas OoM0a; U yCI0BUH UX

KHUBBIE OPTaHU3MBI.
OTkpblTHE TIPOTOHA W HEWTpOHA.

Hyknonnas MOJICITb sapa
Ieitzen6epra—ILlBaHeHKO. 3apsin
saapa.  MaccoBoe  uymcio  snpa.

0e30macHOTO IPUMEHEHUS B
MPAaKTUYECKOW  KU3HU. Pemenue
KAaueCTBEHHBIX 3a/]]a4 C OMOPOH Ha

U3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (U3NYECKUE
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N3ortomsr. Anbda-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usnydeHue. 3akoH
PaaMoaKTUBHOIO pacraja.

OHeprus CBSI3U HYKIIOHOB B SJpE.
SAnepusie cwibl.  JlepekT wmacchl
snapa. SAnepuble peakuuu. [lenenue u
CUHTE3 S7ep.

SnepHbiii peakrtop. TepmosnepHbIit
cuHTe3. [IpoOnaembl M MEepCHEeKTUBBI
SIIEPHOMN DHEPIrEeTUKMU.
DKOJIOTUYECKHE aCIEKThI sIAepHON
SHEPreTHKHU.

DOnemeHTapHble YyacTUlbl. OTKpbITHE
MO3UTpPOHA.

MerTop1 HaOII0AEHUS Hu
perucTpaium 31eMeHTapHBIX YaCTHUI.
@yH/1aMEHTAIIbHBIE
B3aUMOJICHCTBUS.
EnunctBo  gusmueckoit
Mupa

KApTHHBI

SIBJIEHHS 110 TEME KATOMHOE AAPO».

Pacno3znaBanue bu3nueckux
ABJICHUH B Y4eOHBIX OIBITaX U B
OKpYKaIOILIE )KU3HHU: €CTECTBEHHAs
N UCKYCCTBCHHAA palUOAKTHUBHOCTD.
Omnucanue HN3Y4YCHHBIX KBAHTOBBIX

SIBJICHU 51 MPOLIECCOB c
HCII0JIb30BAHUEM ¢buznyecknx
BEIMYUH: TEPHUOJ  TIOJIypacrmaja,

SHEPrusl CBSA3U aTOMHBIX sJIEP.
AHanu3 mpoLeccoB U SBIEHUH C
HCII0JIb30BAHUEM 3aKOHOB u
MOCTYJIaTOB:  3aKOH  COXpaHEHMs
AIIEKTPUYECKOTO  3apsia,  3aKOH
COXpaHEHHsS  MaccoBOrOo  4YHCIA,
MTOCTYJIAThI bopa, 3aKOH
pPaZoaKTUBHOTO pacraja.
Hcnonb3oBanne HHOOPMALIMOHHBIX
TEXHOJIOTUH st MOMCKA,
CTPYKTYpUPOBaHHMSI, UHTEPIPETALIII
U IIpeJCTaBIeHNs HH(OPMALIUU TTPU
IIOATOTOBKE CO0O0IIEeHN 0
IIPUMEHEHUH 3aKOHOB KBaHTOBOU
(U3UKU B TEXHUKE U TEXHOJOTHSIX

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMHMHU 1 ACTPODPU3HUKHU (7 1)

J1eMEeHThI
acTpopusukun
(79)

OTtanbl  pa3BUTUS  ACTPOHOMMHM.
[IpuknagHoe W MHUPOBO33PEHUYECKOE
3HAYCHUE ACTPOHOMHH. Bun
3B&3mHOrO Heba. Co3Be3nusi, sSpKHE
3BE31bI, INIAHETHI, HMX BHAUMOE
npmkenue. CoiHeuHas — cHCTEMA.
Comane. ConHeyHas aKTHBHOCT.
Hctounuk sHeprun CoJiHIa U 3BE3].
3BE3 b, 1504 OCHOBHEIC
XapaKTePUCTUKH. Juarpamma
«CTHEKTPAJIbHBIN Kjacc —
CBETHUMOCTBY. 3Bé3npl  TJIABHOM
ITOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETHMOCTE» I 3BE3J
IJ1aBHOM MOCIEA0BATEIHLHOCTH.

Bnyrpennee CTpPOEHHE 3BE3 L.
CoBpeMeHHbIE  TPEACTABICHUS O
MPOUCXOKACHUHI u SBOJIIOLUHU
Comnma u 3BE34. OTambl KH3HU
3BE34. Mueunsiii Ilyre — Hama
TI"'anaktuka. ITonoxxenue U ABIKEHUE
Comunma B Tamaxrtuke. Tumsl
TraJIaKTUK. PannoranakTuku n
KBazapbl. YEpHbIE OBIpBl B sApax
ranakTuk. Bcenennas. Pacummpenne
Bcenennoi. 3aKkoH Xab6ma.
Pazberanne  ramaktuk.  Teopus

[Toarorosxa cooOIIeHUT 0 METOAAX

MOJTyYEHHUS Hay4YHBIX
aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSX B COBPEMEHHOM
aCTPOHOMHUH.

Brinonnenue 3aJIaHuM,
MIPOBEPAIOITUX BJIaJICHUE
OCHOBOIIOJIAr alOIIIMH
aCTPOHOMUYECKUMU MMOHATHSIMH,
MO3BOJISIIOIIMMHU  XapaKTepU30BaTh
MPOILECCHI, MIPOUCXOISIIIINE B
3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKraJaKTHYeCKOH cpene;
JIBIDKECHUE HeOECHBIX TEN,
ABOJIFOLIMIO 3BE311 U BeeneHHoii.
[IpoBenenue HaOJIIoIeHU I
HEBOOPYKEHHBIM rj1a30M C

HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUNA  JUISL  ONPENEIICHUS
MOJIOXKEHUST HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO Jary: OCHOBHBIE
co3Be3usi CeBepHOro noiaymapus u
APKHE 3BE3BI.

IIpoBenenue HaOIFOICHU I B
teneckon Jlynsl, uianer, MaeyHoro
ITytn
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bosbmoro  B3peiBa.  PenmkroBoe
n3iydyeHue. MacuirabHasi CTpyKTypa
Bcenennoi. Meraranakruka.
Hepewénneie poOIEMBI
aACTPOHOMMHU

OBOBIIAIOIIEE ITOBTOPEHME (4 v)

Cucremaruszamnu
|

U 00001IEHNE
MaTepuaia

Kypca
¢usuxu (4 v)

Ponp ¢u3uku u acTpoHOMUH B
SKOHOMMYECKOM, TEXHOJIOTHYECKOI,
COLIMANIBHOM M 3THUYECKO# cdepax
JESITEIbBHOCTH  4YEJIOBEKAa; poOJib H
MecCTO (PU3UKU U aCTPOHOMUHU B CO-
BPEMEHHOW HAy4YHON KapTHHE MHDA;
ponb  Qu3Mueckod  TeOpuM B
(hopMHpOBaHUM TPEJICTABICHUH O
(¢u3nueckol KapTHMHE MHUpPa, MECTO
¢u3nuecko  KapTUHBI MHpa B
obmem pany COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX
MIPEACTABIEHUH O IPUPOJIE

Yyactue B JUCKyCCMM O POJH
(GU3UKK U ACTPOHOMHH B Pa3ITMIHBIX
cdepax AeaTeTbHOCTH YeJIOBEKa.
IToaroroBka cooOueHuit 0 MecTe
¢bu3nveckoil KapTUHBI MHpa B PsIy
COBPEMEHHBIX MPEICTABICHHNA O
pUpPOJIE.

BoimosiHenue  yueOHBIX
JIEMOHCTPHUPYIOIIUX OCBOCHHE
OCHOBHBIX TOHATHH, (UINIECKUX
BEJIMYHMH U 3aKOHOB Kypca (GU3HuKH
10—11 kmaccoB

3aIaHuM,

Pe3eps (3 u)
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