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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma no ¢pu3MKe Ha YpOBHE CPEHEro 00IIero oOpa3oBaHMUs
(0a30BBIN YpOBEHb M3yU€HHsI IPEIMETa) COCTaBJIEHa Ha OCHOBE MOJIOKEHUN U
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpamMmbl,
npeacraBieHHbix B DenepanbHOM — rOCYJIapCTBEHHOM  00pa3oBaTelIbHOM
cranaapre cpeanero obmiero odpaszopanus (OI'OC COQO), a Takke ¢ yd€ToM
[IpumepHoli mporpammbl BocnuTanus W KoHuenuuu npenojaBaHus y4eOHOTO
npeameta «Pu3nkay B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit @eneparum,
peaNM3yIONINX OCHOBHBIE 00IIIE00pa30BaTEIBHBIC MTPOTPAMMBI.

Copepxanne IIporpamMmbl HampaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa ydamuxcs 10—11 kmaccoB npu oOyueHuu ux pusmke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEITEIbHOCTHOro mnojnxona. IIporpamma
cootBercTBYeT TpeboBanusiMm PI'OC COO K mNIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM W MeTa- MPEIIMETHBIM pe3yJibTaTaM OO0Yy4YeHHs, a TaK)KE yUYUTHIBAET
HEOOXOUMOCTh pealln3allMi MEXKIIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HayYyHbIMU Y4YeOHBIMU MpeAMeTaMHU. B Hell ompeaenstorcs OCHOBHBIE —II€NIU
u3ydeHus (U3MKM Ha YpOBHE CpeIHero oOuiero oOpa3oBaHMsl, INIAHUPYEMbIE
pe3ysbTaThl  OCBOEHMSI Kypca (U3MKU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma BKJIIOYAET:

— IUIAHUPYEMbIE PE3yNbTaThl OCBOCHMS Kypca (pU3uKH Ha 0a30BOM ypOBHE, B
TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO rojlaM O0y4YEHUS;

— cojaepkanue yueOHoro npeamera « Ousnkay 1o rojgaM oOydeHus;

— IPUMEpPHOE TEMATHYECKOE IUIAaHUPOBAHHWE C YKa3aHHEM KOJMYECTBA YacOB
HAa M3YYCHHE KaXJAOW TEMbl U TPUMEPHONU XapaKTEPUCTUKON ydeOHOMH
NEeATEIbHOCTH YYaIllUXCs, pealu3yeMOn IPU U3yYEHUH 3TUX TEM.

[Ipu paspabotke paboyeil mporpaMmbl B TEMATHYECKOM IUIAHUPOBAHUU YUTEHBI
BO3MOYKHOCTH HCIIOJIb30BaHMS 3AJEKTPOHHBIX (UH(PPOBBIX) 00pa30BaTEIbHBIX
peCypcoB, SABJISTFOLUXCSI y4e0HO-METOIUYECKUM MaTepuaTaMu
(MynbTUMEIUIHBIE  MPOrPaMMBbI,  JJIEKTPOHHBIE YYEOHMKHM U  33JaYHMKH,
AIIEKTPOHHBIE OMOIMOTEKH, BUPTYyallbHbIE JAOOpPATOPUU, HUIPOBBIE MPOTPAMMBI,
KOJUIEKIMM  IU(pOBBIX  00pa3oBaTEeNbHBIX  PECYPCOB),  peaTH3YIOIKUMU
nunaktnaeckne Bo3MoxkHoctH WKT, coxepxaHue KOTOpPBIX COOTBETCTBYET
3aKOHO/ATEIbCTBY 00 00pa3oBaHUM.

KonndecTBO 4acoB B TEMAaTHUYECKOM IIJIAHUPOBAHMM HA W3YYEHHUE KaKIOW TEMbI
SBIIICTCS. OPUEHTUPOBOYHBIM M MOXET OBITb HM3MEHEHO Kak B CTOPOHY
YMEHBUIEHUS, TaK U YBEJIIMYEHUS B 3aBUCUMOCTH OT PEAIM3YEMBIX METOJINYECKHUX
MOJIXO/IOB U YPOBHSI MOATOTOBICHHOCTH YYAIlIUXCH.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®U3UKA»
®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAaX MPHUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHUU
00 okpyxatomeM wMupe. IkoabHBIN Kypc PU3UKK — CUCTEMOOOpa3yIOMUMA JIJIst
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€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB, IMOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHUM, H3y4aeMbIX XHMHUEH, OuoJOrHuei,
dbuznyeckoir reorpaduert u acrpoHomuein. Mcmonb3oBaHHe UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OMpeAeNseT Xapakrep MW pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4eHUSI HOBBIX MATEPHUAJIOB C 3aJaHHBIMU CBOIMCTBAMH U Jp.
N3yyenne (Gu3NKM BHOCHT OCHOBHOW BKJaJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPA y4aluxcs, B GOpMUPOBAHNE YMEHUN MPUMEHSTh HAyUHbIN
METO/I TT0- 3HAHUS TPU BBITIOJHEHUN UMHU yUE€OHBIX HMCCIICIOBAHHM.

Kypc siBnsiercst toruyecku 3aBepHIEHHBIM, OH COJCPKUT MaTepual U3 BCEX
pa3zenoB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOU
busuku. Kypc ¢usuku o0beAuHEH BOKPYT Gu3nueckux teopuil. Bemxymum B kypce
aBigeTcs: (GOpPMHUPOBAHUE TMPEJCTABICHUI O CTPYKTYPHBIX YPOBHSAX MAaTEpHH,
BelecTse u  mosie. Pabodas mporpaMma mpeamnosiaraeT  UCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKY ¢ pa3BUTHEM O0IIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU TIpodieMamu.

Kypc ¢usuku mnpeamnonaraeT 3HaKOMCTBO C IIUPOKHUM KPYroM TEXHHYECKHX U
TEXHOJIOTUYECKUX MPUIIOKEHUN U3YUYCHHBIX TEOPUN U 3aKOHOB.

Wnest sKojorumsanuu B Kypce peaju3yeTcsi MOCPEACTBOM BBEIIEHUS 3JIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX OJKOJIOTHYECKUM  MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKHU M TEXHOJOTHUM, a TakXke OOCYXKICHUs
npo0JeM paMoOHAIBHOIO MPUPOAOIOIB30BAHUS U IKOJOTUYECKONH 0€30MacHOCTH.
CTep>KHEBBIMU  DJIEMEHTaMU Kypca (PU3UKA CpeAHEH IIKOJIBI  SIBISFOTCS
dbusnueckue Teopuu ((PopMUpPOBAHUE NPEJCTABICHUN O CTPYKTYpE MOCTPOCHUS
buszndeckoil Teopuu, poiHM (PyHIAMEHTAIBHBIX 3aKOHOB W TMPUHIUMIIOB B
COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, IPaHULIAX MPUMEHHMOCTH TEOPHIA,
JUTSl OTIMCAHUSI €CTECTBEHHOHAYYHBIX SIBJICHUN U TIPOIIECCOB).
CucTeMHO-1eATeTbHOCTHBIN MOAXO0/ B Kypce (PM3UKH pealiu3yeTcs MPExaAe BCEro 3a
C4€T  OpraHM3alMid  OSKCIEPUMEHTAJIbHOM  JEATENIbHOCTH  O0OydYarommxcs,
WCIIOJIb30BAHUE CHUCTEMBbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpamMme OOBEAMHEHBI B OOIIMNA CIHCOK
VYCHUYECKUX TPaKTUUECKUX paboT. BreigeneHne B  yKa3aHHOM TIEpPEUHE
nabopaTopHbIX PadOT, MPOBOJUMBIX JJISi KOHTPOJS U OIIEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH  00pa3oBaTeNbHOIO  Ipoliecca MCXoAs U3 OCOOEHHOCTEH
TEMAaTUYECKOTO TUIAHMPOBAHUS M OCHaIleHus kaOuneta ¢usuku. I[lpu sTom
oOecreunBaeTCsl OBJIaJICHUE OOYyYarolUMMKCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC
W3MEpPEHUs, HCCIICOBAaHUSI 3aBUCUMOCTEH (PU3UYECKUX BEIWYUH M MOCTAHOBKY
OTBITOB IO MPOBEPKE MPEITIOKEHHBIX THUIOTES.

bonbiioe BHUMaHWE yAENSETCS PEHICHUIO PACUETHBIX M KauyeCTBEHHBIX 3ajad.
[Ipu 3TOM J171s1 pacUETHBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 334U C SIBHO 33IaHHOM
(bU3MYECKOM MOJIENbIO, TO3BOJISIONIMNE TPUMEHSTh WM3YyYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO paszfiena Kypca, TaK U HHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. JlJisi KaueCTBEHHBIX 3a]a4 IPUOPUTETOM SIBIISIFOTCS 3aJaHus Ha
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OoOBsICHEHHE TpOTeKaHUsi (U3MUECKUX SBJICHMM W TIPOLIECCOB B OKpYXkarolen
KU3HH, TpeOyrone BblOOpa (uU3MYecKod Monenu Il CHUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBUn ¢ TpeboBanusiMu PI'OC COO k maTepuanibHO-TEXHUYECKOMY
oOecrieueHnto yuyeOHoro mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3UKU B CpenHen
IIKOJIE JOJDKEH HM3Yy4aTbCsl B YCJIOBHUSAX NMPEAMETHOTO KabuHeTa (PU3MKHU WIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIKJIA.
B xabuneTe ¢pu3nku J0KHO OBITH HEOOXOAMMOE JIA0OPAaTOPHOE 00OPYIOBAHHE
JUTSI BBITIOJTHGHUS YKa3aHHBIX B MPOTPAMME YUCHUYECKUX MPAKTUYECKUX PadoT |
JIEMOHCTpAIlMOHHOE 000pyA0BaHuUE.

JleMoHCTpauMoHHOE ~ 00OpynoBaHue  (GOPMHpPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B MpOrpaMMe KIIOYEBBIX JIEMOHCTpPALMNA JUIsl HMCCIIETOBAHUS
W3Y4aeMbIX SBJICHUM U MPOIECCOB, IMIUPUUECKUX U QyHIaMEHTAIbHBIX 3aKOHOB,
WX TEXHUYECKUX TPUMECHEHUI.

JlabopaTopHoe  oOoOpyAOBaHHE NI  YYEHUYECKHX  MPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTUYECKUX KOMILIEKTOB U OOECIeUMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydJarommxcs. TemMaTH4ecKue KOMILIEKThI
7a00paTopHOTO O00OPY/IOBaHUSL AOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IMUGPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUjE HUGPOBBIX JTa0OpATOPHUH.

HEJIA U3YUEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»»
OCHOBHBIMM LIETISIMUA M3Yy4eHHsS] (PU3MKH B OOLIEM OOpa30BaHUU SIBIISIOTCS:

— (QopMupoBaHuE HWHTEpeca M CTPEMJICHUS OOy4YalIMXCd K HAydYHOMY
U3YYCHUIO TPUPOJBI, PaA3BUTHE HMX WHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

— Ppa3BUTHE TPEJCTaBICHUNA O HAYYHOM METOJE IMO3HAHWS W (POpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUSI K OKPYXAIOIIUM SBIICHUSIM;

— (QopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJibTaTa U3y4eHUsI OCHOB
CTpOEHHUS MaTepuu M (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

— (QopMupoBaHue YMEHHU OOBSICHATH SBJICHUS C UCIIOIh30BaHUEM (DHU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIHCTB;

— QopMupoBaHUE TNPEACTABICHUNA O poiu (U3UKUA IS Pa3BUTUSA JIPYTHUX
CCTECTBEHHBIX HayK, TCXHHKH U TEXHOJIOTHH.

JlocTiokeHne HJTHX TIieNied oOecreuynBaeTcs PEIICHHEM CICAYIOMUX 3a7ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE Cpe/THEeT0 00111ero o0pa3oBaHus:

— MpUOOpeTeHHEe CUCTEMBI 3HAaHUHN 00 OOIMMX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYas MEXAaHHWKY, MOJICKYJSpHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

— (QopMupoBaHuE yMEHUW TMPUMEHSTh TEOPETUYECKUE 3HAHUA A
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TMNPUPOAEC U I TPUHATHSL
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOMN >KU3HU;
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— OCBOCGHHME CIOCOOOB PpEIIECHUs pa3IMYHBIX 3a7ad C SBHO 3a/IaHHOU
¢uznyeckoil MoOAENbIO, 3ajay, IOApPa3yMEBAIOLIMX CaMOCTOSITENIbHOE
co3ianue (U3NYECKON MOJENH, aJICKBaTHOM YCIOBUSM 3a/1auH;

— MOHUMaHHE (PU3UYECKHUX OCHOB W NPHUHIIMIIOB JCUCTBUS TEXHHUUYECKHUX
YCTPOWCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;,

— OBJIAJICHUE METOAAaMH  CaMOCTOSTENIBHOIO  IUIAHWPOBAaHUS W IPO-
BEJCHUS (U3MUECKUX OKCIIEPUMEHTOB, aHajiu3a U MHTEpIpETaluu
uHpOpMaIK, ONpPENEIeHHs] TOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

— CO3JaHHE YCIIOBUU U Pa3BUTUS YMEHHUU IIPOECKTHO-HCCIIENOBATEINbCKOM,
TBOPYECKOU NIEATEIBHOCTH.

MECTO YUYEBHOI'O INPEAMETA «®U3UKA» B YUHEBHOM IIJIAHE
B cootBerctBUu ¢ ®I'OC COO Qusuka sBisercss o0A3aTeIbHBIM MPEAMETOM Ha
YpOBHE cpeaHero odumiero obpasoBanus. Pabouas mporpamma mnperycMaTpuBaeT
u3ydeHre Gu3uKu Ha 0a30BOM ypoBHE B 00bEMe 136 4 3a 1Ba rojia oOydeHus 1o 2
g B HeAenmo B 10 u 11 kimaccax. B remarndeckom mmanupoBanuu i1 10 u 11 kmaccos
IPENOaraeTcs pe3epB BPEMEHH, KOTOPBI yUYUTENIb MOXKET HCIOJIb30BaTh IO
CBOEMY YCMOTPEHHMIO, U MIOBTOPUTEIIbHO-0000IAOIINE YPOKU.
JIrobast pabouast mporpaMMa JI0JKHA MOJHOCTBIO BKJIIOUATh B CeOsl copepixaHue
JTAHHON IIPOTPAMMBL.
B oTnenbHbIX ciydasx Kypc pU3HKU 0a30BOr0 YPOBHS MOKET U3y4daThbCsl B 00BbEME
204 4 3a nBa roga obyuenus (3 u B Heaemo B 10 u 11 knaccax). B stom ciyuae
yBenMuHMBaeTcss He MeHee uyeM g0 20 4 pesepBHOE BpeMs, KOTOPOE
UCTIONB3YETCSl  YUYHTENeM [  W3YYeHHs BOIPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM TipoduseM oOydeHHs, M YBEJIMYUBaeTCd Yy4eOHas Harpyska,
OTBOAMMAs  Ha U3y4YeHWE MEXaHWKH, MOJIEKYJApHON  (QU3UKH |
AIIEKTPOJIMHAMUKH, 3a CYET pacUIMpeHuss 4ucia JabopaTOpHBIX padoT
UCCJIEIOBATENLCKOIO XapaKTepa U YPOKOB PEIICHUsI KaY€CTBEHHBIX U PacUETHBIX
3ajad.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O
[MPEAMETA «®U3UKA» HA YPOBHE CPEJJHEI'O OBIIIET'O
OBPA30OBAHMS (BA3OBBIII YPOBEHD)

OcBoenne yueOHoro mpenMera «®Dusznka» Ha YpOBHE CpPETHETO O0OIIero
oOpazoBaHus (0a30BbIM YPOBEHB) IOHKHO 00ECIIEUUBATh JOCTHXKEHUE CIEAYIOITUX

JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTCIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI
I'pasxcoancrkoe éocnumanue:
— cpOpMHUPOBAHHOCTh  TPAXKAAHCKONM  TO3WUIMKA  OOyYaromerocss  Kak
AKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBa;
— TMPUHATHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;
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— TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOIIEeCTBa, y4acTBOBATH B caMOyTpaBJIECHUN B LIKOJIE
U JETCKO-FOHOIIECKHUX OpPTraHU3alusiX;

— YMEHHE B3aMMOJEHCTBOBATH C COL[UATBHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIHUSIMH U Ha3HAYCHHUEM;

— TOTOBHOCTH K TYMAaHUTAapHOM W  BOJIOHTEPCKOM  JIESTEIBHOCTH.

Ilampuomuueckoe socnumanue:

— c(pOpMHUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3MA;

— IIEHHOCTHOE OTHOLIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM; JOCTHKEHHSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

lyxoeno-npascmeennoe gocnumanue:

— c(opMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHUS;

— CIOCOOHOCTH OLICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpPUEHTUPYSACH Ha MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI u
LEHHOCTH, B TOM YHCJI€ B JEATEIbHOCTH YYEHOTO;

— OCO3HaHME JHMYHOTO BKJaJa B [OCTPOCHUE YCTOMYUBOrO OYIYIIEro.

Ocmemuueckoe 8ocnumanue:

— DOJCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIKOYass JCTETUKY HAy4HOIO

TBOPYECTBA, MPUCYLIETO (PU3NYECKON HayKe.
Tpyoosoe 6ocnumanue:

— HHTEpeC K pa3iIuyHbIM cepam npodeccuoHaNbHOU NEATENbHOCTH, B TOM
UGS CBSI3aHHBIM c busukoin 51 TEXHUKOM, yMEHUE
COBEpILIATh OCO3HAHHBIA BHIOOp Oyaymieil mpogeccuu W peann30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUID M CaMOOOpPa30BaHUIO
B 0051acTH (DM3UKU HA TIPOTSHKEHUU BCEH KU3HH.

JKono2uveckoe 80ChUmMaHue:

— c(OpMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00aJIBLHOTO
XapakTepa 3KOJOTUYECKHUX MpodiIem;

— IUIAHAUPOBAaHUE M OCYLIECTBIICHUE IECUCTBUUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAHMS LieJIel YCTOMYMBOTO pa3BUTHS 4YE€JIOBEUECTBA;

— paclIMpeHHe OmbITa JEATEIbHOCTH 3KOJOTMYECKOW HAIpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (U3UKeE.

Llennocmu Hayuno2o NO3HAHUA:

— c(pOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (pU3MUYECKON HAYKH;

— OCO3HAaHHE LEHHOCTH HAy4YHOW JAESITEIbHOCTH, TFOTOBHOCTH B IIpOLIECCE
U3ydeHUus (U3MKK OCYIIECTBISATH MPOEKTHYI0 M HCCIEA0BATEIbCKYIO
NEeATEIbHOCTh MHIWBUAYAIbHO U B TPYIIIIE.

B nmporecce MOCTMKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbI
cpenHero oOmiero oOpazoBaHusl MO (PU3KMKE y OOYUAIOIIUXCS COBEPIIEHCTBYETCS
IMOYUOHATLHBIN UHMETLTIeKM,, TIPEIONIaratonii ¢hOPMUPOBAHHOCTE:
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CAMOCO3HAHUS, BKJTFOYAIOIIETO CIIOCOOHOCTH MMOHUMATH CBOE
YMOIIMOHAIIEHOE COCTOSTHHE, BUJICTH HaTpaBIICHUS pa3BUTHUSA
COOCTBEHHON SMOIIMOHANILHON c(epbl, OBITh YBEPEHHBIM B ceOe;

camopezyiuposanus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE

OPUHUMATh  OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
aanTHpOBaTbCd K  OMOLMOHAJIBHBIM  W3MEHEHUSM M IPOSIBIATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYmMpeHHel Momueayuy, BKIIOYAIONIEH CTpeMIICHHE K JOCTHKEHUIO 1IeNd
U yCIleXy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATH, UCXOMIS W3
CBOMX BO3MO>KHOCTEH;

omnamuu,  BKIIOYAKOMIEW  CIOCOOHOCTh MOHMMAaTh  3MOLMOHAIBHOE
COCTOSIHUE IpYTrHuX, YUHUTHIBATH ero npu OCYULIECTBJICHUU
0OI1IeHHsI, CHOCOOHOCTh K COUYBCTBHUIO M COIMEPEKUBAHUIO;

COYUAaNbHBIX ~ HABLIKOG,  BKIIIOYAIOIIUX  CIIOCOOHOCTH  BBICTpaUBaTh
OTHOULIEHUS C IPYTUMHU JTHOJbMU, 3a00TUThCH, IPOSIBIIATH
UHTEpEC U pa3pemarbh KOH(QIUKTHL.

METAIIPEAMETHBIE PE3YJIBTATBI
YHuBepcalbHbIC MMO3HABATEIbHBIC JICHCTBUS
Bbasoevie nocuueckue oeticmeus:

CaMOCTOATENbHO  (OpMyJIHMpOBaTH M AKTyaJlU3UpOBaTh  MpolOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENIN AEATEIbHOCTH, 3a/aBaTh IAPAMETPbl U KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJIATH  3aKOHOMEPHOCTH W NPOTUBOPEUHs B paccMaTpUBAEMBIX
(bu3NUECKUX SIBICHUSIX;

pa3pabaTeiBaTh IUTAH  pelieHuss MNpoOJeMbl ¢  Y4ETOM  aHalu3a
MMEIOIIMXCS MAaTEPUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pPE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKU IOCIENCTBUI AECSATENBHOCTH;
KOOPJIMHUPOBaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX PEaAIbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBILIUICHHE MPU PEUICHUH >KU3HEHHBIX MPOOIIEM.

bazoevle uccneoosamenvcxue oeticmeus:

BJIAJIETh HAyYHOW TEPMHUHOJIOTHEW, KIIOUYEBBHIMH IMOHSITUSIMU M METOAAMHU
bu3znyeckoil HayKu;

BJIaJIETh ~ HABBIKAMU  Y4eOHO-MCCIICIOBATEILCKOM M MPOCKTHOU
NEATeNbHOCTH B o0nmactu  (U3MKH; CIIOCOOHOCTBIO W TOTOBHOCTBIO
K CaMOCTOSITCIbHOMY TIOMCKY METOJIOB pEHICHHS 3a7ad (pU3HuecKoro
COZIepKaHMs, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS,

BIAJ€Th BUJAMH JICATEIBHOCTH TI0 T[IOJIyYEHUIO HOBOTO  3HAHWS,
ero  HMHTEpPIpETaluy, MPeoOpa30BaHUIO H MPUMEHEHUI0 B  pas-
JTMYHBIX Y9eOHBIX CUTYAIHSX, B TOM YUCIIE IPU CO3IaHUHU YYEOHBIX TPOSKTOB
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B 00y1acTH (UBUKH;

BBISBJISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh  THIOTE3y €€  pelIeHHs, HaxOJuTh AapryMEHTBHI IS
JTIOKA3aTelIbCTBAa CBOMX YTBEPXKIACHHWH, 3aaBaTh MapaMeTpbl U KPUTEPHH
pEIICHHS;

aHAMM3UPOBATh TIOJIYICHHBIC B XOJI€ PCIICHUS 3aJa4ydl pPe3yJbTaThl,
KPUTUYECKHA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3WPOBATh HM3MEHEHHUE
B HOBBIX YCJIOBUSX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOM
JESITEIIbHOCTH, B TOM YHCIIC TIPU U3Y4YEeHUU (U3HKH,

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTHh 3HAHUS 10 (QU3MKE B TMPAKTUYECKYIO OOJIACTh
KU3ZHENIEITeIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAILHBIC TIOIXOIbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33aJ1a4H, TOMyCKAIOMINE aJTbTEPHATHBHBIC PEIICHUS.

Paboma ¢ ungopmayueii:

BJIAJICTh HABBIKAMU MOJy4deHUs MHGopMauu (GU3HNUIECKOTO COJIEPKaAHUS U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTH MTOUCK, aHAIU3,
CUCTEMATHU3AlMI0 W HHTEPHpETalHi0 MH(DOpMAIMU pPa3IUYHbIX BHJIOB U
dbopM TpeacTaBICHNS,

OLIEHWBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCTIONB30BaTh  CpelCcTBa HMH(DOPMAIMOHHBIX Y KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PCHNIEHWH  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX M
OpraHU3allMOHHBIX 3aJad € COOJIIOJIEHUEM TpeOOBAaHUN HSPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, pPecypcocOepekeHus, TMPaBOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MaCHOCTH;

co3faBaTh TEKCThl (U3MYECKOTO COJCPKAHHMS B  PA3IUYHBIX  (Pop-
MaTtax ¢ y4€ToM Ha3HaueHus MHGOPMAINH U 11eJIEBOM ayJIMTOPUU, BIOUpas
ONTUMAJIbHYIO0 (DOPMY TIPEICTABICHUS U BU3YyaJTU3aIlUH.

YHuBepcajibHble KOMMYHUKATHUBHBbIE J1eiiCTBUSI
Obwenue:

OCYIICCTBJIATh OOIIEHHEe Ha ypokaXx (U3NKK © BO BHEYPOUHOU
NEeSATEeTLHOCTH;

pacmo3HaBaTh NPEANOCHUIKH KOH(DJIMKTHBIX CHUTyalludi ©  CMST4Yath
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHUS C HCIIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB.

Coemecmnas 0essmenbHOCb:

NOHMMATh W UCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW U MHAWBHYaTbHOM
padoThI;
BbIOUpaTh TEMATHKy UM METOJAbI COBMECTHBIX ICHCTBHM C y4€TOM 0OIIUX
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UHTEPECOB, U BO3MOXKHOCTEH KaXkKJ10TO 4YjieHa KOJUIEKTHBA,;

OPUHUMATh  LI€IM  COBMECTHOM  JESATENIbHOCTH,  OpPraHU30BbIBAaTh
U KOOPAMHUPOBAaTH JEUCTBUS 1O €€ JOCTUKEHHMIO: COCTaBJIAThH
IJIaH JEUCTBUW, pPACHPEAeNsATh pPOIM € YYETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;

OLIEHMBAaTh KayecTBO CBOEr0 BKJIAJa M KaXIOIO YYacTHUKA KO-
MaH/Ibl B OOIIMNA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHMBAThb HUIEH C TO3MLMHU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh ~ MO3UTHBHOE  CTpAaTerHMyeckoe IOBEAEHHWE B  pas-
JUYHBIX  CUTyallusiX, TMPOSIBISATH  TBOPUECTBO W  BOOOpakeHWe,
OBITh MHUIIUATUBHBIM.

YHI/IBepcaJILHI)Ie PEryJdATUBHLIC HeﬁCTBHH
CClMOOpZClHl/Babﬂ/lﬂ.'

CaMOCTOATENLHO OCYIIECTBISITh MO3HABATEIBHYIO JEATEIHLHOCTh B 00JACTH
GU3UKKM U aCTPOHOMHH, BBISBJISATH MPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENTFHO COCTaBJIATh IUJIAH PELICHUS PAcuETHBIX M KaueCTBEHHBIX
3a7a4, TUIAH BBITIOJHEHHS MPAKTHYECKOH pabOThl C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYAaITUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;
nenatb OCO3HAaHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCThH 3a PEIlCHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYIUIIMA B OO0JIACTH
busuKy, MTOCTOSTHHO MOBBIIIATh  CBOM oOpa3zoBaTenbHbIl U
KYJIbTYPHBI YPOBEHbD.

CamoxoHmponn.

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBHI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BIIAJICTh HABBIKAMU MTO3HABATEIILHON PeIICKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUW M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUU; HCIIO0JIb30BaTh MIPUEMBI pedaexcun TUISL
OIICHKU CUTYaIllH, BHIOOpAa BEPHOTO PEIICHUS;

YyMETh OLICHMBATh PUCKA M CBOEBPEMEHHO TMPUHUMATh PELICHUS
M0 UX CHMXKEHUIO;

IIPUHUMATh MOTHUBBI WU apryMEHTHl JPYIUX IPU aHaJW3€ pe3yJIbTAaTOB
JIESITETbHOCTH.

Ipunamue cebsa u opyaux:

NpPUHUMATh ce0sl, TOHMMas CBOU HEJOCTATKU U JIOCTOMHCTBA;
OpUHUMATh MOTHBBI M apryMEHTBl JIPYTUX NpH aHaJM3€ pe3yJbTaTOB
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NEesATEIbHOCTH;
MPU3HaBaTh CBOE MPaBO M MPABO APYIHMX HA OIMIUOKH.

NPEAMETHBIE PE3YJIbTATHI
10 kaace

B mpouecce usyuenust kypca ¢uszuku 6a3oBoro ypoBHs B 10 kimacce ydeHUK
HAy4YUTCS:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOUW KapTHUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU
U TEXHOJIOTHH, B NPAKTHUYECKON NESITEIbHOCTH JIOACH;

VUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYEHHBIX (DU3UYECKUX MOJCICH:
MaTepHuaibHas TOUYKa, MHEPLHAIbHASI CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE
TEJO0, WICaJIbHBIM ra3; MOJEIN CTPOCHHS ra3oB, JKUJIKOCTEH M TBEPHABIX
T€J, TOYEUHbIN 3JIEKTPUYECKHUM 3apsi/i IPU pelieHnn (PU3UUECKUX 3a7ad;
pacrio3HaBath  (u3uMYecKkue  SABJICHUS  (Tpolecchl) U OOBSACHATH
UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-KHHETUYECKOU TEOPHUHU
CTPOEHUS BEIIECTBA U AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBHKEHHE, CBOOOJHOE TaJeHUE Tel, JBUKEHHE II0
OKpPY>KHOCTH, HHepLusi, B3aumojeiictBue Tei; auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE JKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Ten
Npu HarpeBaHuM (OXJaXJACHUHU), TEIJIOBOE paBHOBECHE, HCIapEeHUE,
KOHJIEHCAIMs, TUIaBICHUE, KpUCTAIIN3ALIMS, KUTIEHUE, BIAXKHOCTh BO31yXa,
NOBBIIICHNUE JAaBJIEHUS ra3a Mpu €ero HarpeBaHuU B 3aKPBITOM COCYJE, CBA3b
MEXKy IMMapaMeTpaMHM COCTOSIHHA ra3a B M30MpOLEccax; JIEKTpU3alus Tedl,
B3aUMOJICHCTBUE 3aPS/IOB;

ONMMCHIBATH ~ MEXAHUYECKOE  JBIDKEHUE,  HUCIONB3ys  (U3UYECKUE
BEJIMYMHBI: KOOPAMHATA, IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca
TeNla, CWJIa, HUMIIYJbC TeJla, KWHETHUYECKas »HHEPrus, MOTEHUHUAIbHAs
DHEPrus, MeXaHuueckas paboTa, MEXaHUYECKasi MOIIHOCTh; MPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEITUYWH, HX
0o0O3HaueHUsT W EAUHUIIBI, HAaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTMMU BEJIMUYWHAMU;

ONMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOICTBA TEI W TEIJIOBBIC SIBJICHUS,
UCIOJNIBb3Yys (PM3MYECKUE BEJIMYUHBI: JAaBJICHHUE Ta3a, TEMIIepaTypa, CpeaHsis
KMHETHYECKasi  DHEPrusi  XaoTHYECKOTO IBUXKEHUST  MOJIEKYI,
CpPEIHEKBAAPATHUYHAS CKOPOCTh  MOJIEKYI, KOJINYECTBO  TEIJIOTHI,
BHYTPCHHSSI DHEprusi, padora raza, Kod(PPUIMEHT TMOJIe3HOTO ACHCTBUS
TEIJIOBOTO JBUTATEJNSI; MPU OMMCAHHWH MPABHIBHO TPAKTOBAThH (DU3UIECKUH
CMBICIT MCTIOJb3YEMbIX BEIUYMH, WX O0O3HAYCHHS W CJIMHHIIBI, HAXOJWUTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C APYTHMHU
BEJINYMHAM;

ONMUCBHIBATh  HM3YYECHHBIE  DJJIEKTPUYECKHE  CBOMCTBAa  BELIECTBA U
AIEKTPUUECKHUE SIBICHUS (IIPOLIECCHl), UCIONb3Ys (PU3MUYECKHE BEIUUYHMHBIL:
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ANEKTPUUECKUN  3apsll, JJEKTPUYECKOE TI0Jie, HANPSKEHHOCTh TMOJI,
MOTEHIIMaN, PA3HOCTh NMOTEHIIMAJIOB; MPU ONKUCAHUU MPABUIIBHO TPAKTOBAThH
(bU3MYECKUN CMBICT UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMU;
aHANMM3UPOBaTh  (U3WYECKHUE  TPOLECCHl W SBIICHUS,  HCIIOJIB3YS
¢usznyecKkrue 3aKOHBI M TPHUHLUIIBI: 3aKOH BceMupHoOro Tsrotenus, I, Il u
Il 3axkonbl HbrOTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON JHEPryu, 3aKOH
COXpPAaHECHMS UMITYJIbCa, MPUHLUN  CYNEPHO3UIMU  CWJ, [PUHLHUI
paBHOMNpaBUs  MHEPUUATIBHBIX  CHCTEM  OTCUY€Ta;  MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpeIHEN  KHHETUYECKOW BSHEPTrUU TEIJIOBOTO JBUIKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIepaTypoil, TEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHS BJIEKTPUUECKOTO 3apsia, 3akoH KynoHa; mpu 3TOM pa3inyarh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;
OOBSICHSITH OCHOBHBIE TMPUHLMUIBI JCUCTBUA MallWH, NpUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3ivyarh yCJIOBHS HUX  0€30MacHOro
WCIIOJIb30BaHUsl B MIOBCEHEBHOM JKU3HU;
BBITIOJIHATh OJKCIIEPUMEHTHI IO HCCIEIOBaHUI0 (U3MUECKUX SIBICHUU U
MPOIIECCOB C HKCIOJIb30BAHHEM IMPSMbBIX, U KOCBEHHBIX M3MEPEHHI: TpHU
aToM  (GoOpMyIUpOBaTh  MpoOJjemy/3agadyy W THIOTE3y  y4eOHOTO
AKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS;
MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;
OCYIIECTBJISITh TPSIMbIE W KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIMYUH;
Py ATOM BBIOMpATh ONTUMAIBHBIM CIOCOO M3MEpPEHMS] U UCIOJIb30BaTh
W3BECTHBIE METOJIbI OLICHKH IOTPEMIHOCTEN U3MEPEHUM;
UCCJIENOBAaTh  3aBUCUMOCTH  MEXAY  (DU3MYECKUMU  BEIMYMHAMU
C HCHOJIb30BAHHEM TMPSIMBIX HU3MEPEHUN: TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUpOBaTh  pPE3yJbTaThl  TMOJYYEHHOHW  3aBUCHUMOCTH
bu3MYeCKUX BEJIMYMH B BHUjE TAOMUI] U TpaduKOB, JEIaTh BHIBOABI I10
pe3yabTaTaM HCCIeI0BaHus;
coOJro1aTh TpaBujia O€30MacHOr0 TpyAa MPU MPOBEICHUH HCCIICI0BaHUN B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-UCCIEA0BATEILCKOM U TPOCKTHOM
NEATCIbHOCTH C  HUCIIOJb30BaHUEM  M3MEPUTENIbHBIX  YCTPOHCTB U
71a060paTOpHOTO 000PYAOBAHUS;
pemarb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3HYECKOH MOJe-
JbI0, HWCMOJNB3ys (u3Wyeckue 3aKOHbI W TPHUHIMIB, HAa OCHOBE
aHanM3a yCIOBUS 3a7a4yd BBIOWpaTh (U3UYECKYI0 MOJCNb, BBIICIAThH
dbuszndeckue BeTUYHHBI U (POpPMyIBI, HEOOXOIWMMBbIE ISl €€ pelieHus,
NPOBOJUTh PACUETHl U OIEHUBATH PEATbHOCTh IOJYYEHHOIO 3HAYEHUs
(bu3MYeCcKOoi BEIIMYUHBI,
peuarhb KaueCTBEHHbIE 3a/layu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUHMBYIO IIEMOYKY PpACCYXACHUM C OMOpoil Ha H3yUYEHHbIE
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3aKOHbI, 3dKOHOMCPHOCTHU U (l)I/ISI/I‘{CCKI/IG ABJICHUA,
— MHCIIOJIB30BAaTh IIpH  PCUHICHHUU y‘{e6HI>IX 3aJa4 COBpPCMCHHBLIC  HH-

(opMalMOHHBIE  TEXHOJOTMU  JJII  IIOMCKAa,  CTPYKTYpPHpPOBaHUS,
UHTEPHpPETallUd W MPEJACTABICHUS YYEOHOW W HAYYHO-TOIYJISIPHOU
uHpOopMaIuy, ITOJTy4YE€HHOU u3 Pa3IMYHBIX MCTOYHHUKOB;

KPUTUYECKHA aHATU3UPOBATH MOIyIaeMyl0 HH(POPMAIIHIO;

— TMPUBOJIUTH MPUMEPHI BKJIAJA POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

— HCMOJB30BaTh TEOPETHUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
uisi  obecrieueHus 0€30MacHOCTH TpU  OOpallleHHH ¢ NpudopaMud U
TEXHUYECKUMU YCTPOUCTBAMU, JII COXPAHEHUS 370POBbsi U COOJIOJACHUS
HOPM HKOJIOTHYECKOrO IMOBEJEHUS B OKPYXKAIOIIEH CpEe;

— pabotatb B TpyHIe C  BBINOJHEHUEM  PA3JIUYHBIX  COIMAIBHBIX
poseil, TIaHupoBaTh pabOTy TPYNIbI, pPalMOHAIBLHO pPaCHpPeacsITh
00s3aHHOCTH M TUTAHUPOBATH JIEATEILHOCTh B HECTAHJIAPTHBIX CUTYAIUAX,
aJIcKBaTHO OLICHMBATh BKJIAJl KAXKJIOrO0 W3 YYAaCTHUKOB TPYMIbI B PEUICHUE
paccMaTpuBaeMoi poOIeMBbl.

11 kaacc
B mpomnecce m3yuenms kypca ¢usumkm 0a3oBoro ypoBHsS B 11 Kiacce ydYeHHK
HAyYUTCS:
— JIEMOHCTPHPOBATh HA MPUMEpPax Pojb U MeCTO (U3HKH B (POPMUPOBAHUHU

COBPEMEHHOU Hay4YHOU KapTUHBI MHpA, B pa3sBUTUHU
COBPEMEHHOW TEXHUKM W TEXHOJIOTUH, B MPAKTUUYECKON JEATEIBbHOCTH
JIIOJIEH, [IEJIOCTHOCTD u €IMHCTBO buznyecKon Kap-

TUHBI MUPA;

— YYUTBIBaTh TPAHMIIBI TPUMEHEHUS W3YYCHHBIX (PUINYECKUX MOJICIICH:
TOYEYHBIN DIEKTPUUYECKU N 3apsn, Iy4 CBETa, TOYEYHBIN
UCTOYHUK CBETa, siICpHAs MOJENb aToMa, HYKJIOHHAas MOJElb aTOMHOTO
sqipa Ipu pelieHuu GU3NYECKUX 3aaady;

— pacno3HaBaTh (uU3MYEcKUe SBICHUS (MPOIECCh) M OOBACHATH HUX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKH U KBAHTOBOW (PU3HMKU: DJIEKTpUUECKas
MPOBOJANMOCTh, TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE ICHCTBHS
TOKa, B3aUMOJICHCTBHE MArHUTOB, JIEKTPOMArHUTHAs UHIYKLHS, IEUCTBUE
MarHdTHOTO TIOJISI HAa  NIPOBOJHMK C TOKOM W JBWXKYIIHKICS 3apsi,
AIEKTPOMArHUTHBIE KojeOaHusT W BOJHBI,  MPSAMOJUHEHHOE
pacnpocTpaHeHHE CBETa, OTpa)KeHHe, NpeIOMIICHHE, HWHTepdepeHIus,
nudpakiys ¥ TOJIPU3AIKsl CBETa, AUCTEPCHUs CBETA; (DOTOIIEKTPUUSCKUIMA
addekr (pororddekr), cBeTOBOE NaBICHUE, BOSHUKHOBCHHUE JIMHEHYIATOTO
CIIEKTpa  aToMa  BOJOpPOJA,  €CTECTBEHHass W HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

— OIMChIBAaTh U3YYEHHBIE CBOMCTBA BEIECTBA (JIIEKTPUUECKHE, MAaTHUTHBIE,
ONTUYECKHE, DJIEKTPUYECKYI0 TMPOBOJUMOCTb  pA3JIMYHBIX Cpea) U
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AJIIEKTPOMArHUTHBIE  sABJIEHHUS  (MIpOLIECChl), HUCMONB3Yys  (pusmyeckue
BEJIMYMHBIL: AJIEKTPUUECKUH 3apsij, CUJIa TOKA, dJIEKTPUUYECKOE HAMNPSHKEHUE,
AJIEKTPUYECKOE CONPOTHUBIIEHUE, PAa3HOCTh NoTeHuuanos, JJIC, pabota
TOKa, WHAYKIMS MarHuTHOro mojs, cwia Awmmepa, cuia JlopeHa,
WHIYKTUBHOCTh KaTYIIIKH, SHEPTUS AJIEKTPUUECKOTO U MArHUTHOIO TOJICH,
nepuol M yactora  KosebaHWid B KoieOaTeapHOM  KOHTYpE,
3apsA] M CHJIa TOKa B IPOLECCE TAPMOHUYECKUX SIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pacCTOSHHE U OINTHYecKas CHJia JUH3bI;, MpH
OMKCAaHUU TPABWJIBHO TPAKTOBaThb (DU3UUYECKUNA CMBICI HCIOIb3yEeMbIX
BEJIMYMH, WX OO0O3HAYEHUS U  CAWHHUIBI, YyKa3blBaTh  (OPMYIIBI,
CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUUYMHY C JPYTMMHU BEIMUYHHAMM;
ONMCHIBATh W3YyYCHHBIC KBAHTOBBIC SIBJICHHMS M TPOLECCHI, HCIIOIb3Ys
¢uznyecKkue BEIWYUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
¥ 4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHO/ TIOTypacnaia, SHEPIrusl
CBSI3M aTOMHBIX sIep; IMPHU OMMCAHUU NMPABHIBHO TPAKTOBAaTh (HPU3MUECKUN
CMBICII UCIIOJIB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUs U €IMHHIIbI; YKAa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JIAHHYIO (DU3MYECKYIO0 BEJIMYHUHY C APYTHMHU
BEJIMYMHAMU, BBIUMCIIATH 3HaUE€HUE (DU3UUECKON BEJIIMYMHBI,
aHaJIM3UpOBaTh  (PU3MYECKHE  TMPOLECChl U SBJIEHUS,  HCIOJb3YA
(¢uznyecKue 3aKOHbI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCIIE0BATEIBLHOTO
U TapaJJIeNIbHOTO COEAUHEHUS IPOBOJHUKOB, 3akoH Jlxoyns—IJleHna,
3aKOH AIEKTPOMArHUTHOM VHAYKUWAH, 3aKOH  MPSIMOJMHEUHOTO
pacIpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJTOMIICHHUS
CBETa; ypaBHeHUE OuHIITEHHAa s (oTodPdeKrTa, 3aK0OH COXpaHEHUS
DHEPIUH, 3aKOH  COXpaHEHUs UMITYJIbCA, 3aKO0H COXpaHEHUs
JIEKTPUYECKOTO 3apsiia, 3aKOH  COXPaHEHHs  MaccoBOrO  4YMCIA,
nocTynaTtel bopa, 3aKOH paguOAKTUBHOIO pacrnaja; Mpu 3TOM pas3iinyaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U
ycioBus (TpaHullbl, 00JaCTH) TPUMEHUMOCTH;

ONpENENATh HAlpaBJICHUE BEKTOpAa HWHAYKUUM  MArHUTHOTO  IOJIA
IIPOBOJHUKA C TOKOM, criibl Amnepa u cuisl JlopeHua;

CTPOUTh M OMNHCHIBaTh H300pa)kKeHHE, CO37AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH301;

BBINIOJIHATh OSKCIIEPUMEHTHI MO HCCIAEAOBaHUIO (U3HYECKUX SIBICHUU U
MPOLIECCOB C UCITI0JIb30BAaHUEM IPSIMBIX u KOCBEHHBIX
U3MEpEHU: Tpu 3TOM (QOpMYyJIHpPOBaTH MpodieMy/3aiayy M THUIOTE3Y
y4eOHOTrO JKCIEPUMEHTA; CcoOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUS; MIPOBOJIUTH OTIBIT 17§ dbopmynpoBaTh
BBIBO/IbI;

OCYIIECTBISATh  NpsSMbIE W KOCBEHHBbIE  U3MEPEHHS  (PUBHYECKUX
BEJIMYMH; TpPU DSTOM BBIOMPATh ONTUMAIbHBIA CIIOCO0 H3MEPEHUs
Y UCIOJIb30BaTh U3BECTHBIE METO/bl OLIEHKU MOTPELIHOCTENH W3MEPEHMIA;
UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NOPSIMBIX U3MEPEHUM: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH
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pe3yNbTaThl TOMYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIWYMH B BHJC
TaOIUIl U TpaduKOB, JIENaTh BHIBOJBI [0 PE3yJIbTaTaM HCCIICIOBAHMSI,

— coOmoaTh npaBwia O€30MACHOTO TPyAa MPHU MPOBEICHUM HCCIIECIOBAHUI
B paMKax yd4eOHOTO DJKCHEPUMEHTa, Yy4eOHO-HCCIICOBATEIhCKON U
MPOEKTHOM JESATENbHOCTH C MCIIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB
1 J1abOpaTOpHOr0 000PYI0BAHUS;

— pemath pacu€THBIC 3aJaud C SBHO 3aJIaHHOM (PU3WYECKOW Moje-
JbI0, WCTOJB3ysl (U3NYECKUE 3aKOHBI W TPHUHIMIBI; Ha OCHOBE
aHallM3a YCIIOBUS 3aJaddl BBIOMpPATh (DU3MUECKYI0 MOJEIb, BBIICIATH
buznueckue BEJTMYUHBI u bopMyITBI, HEOOXO0IMMBIC TUTST
e pemieHus, TMPOBOAUTH pPAcUy€Tbl M OICHUBATH PEATBHOCTh TIO-
JY4YE€HHOTO 3HAaYeHUs (PU3NYECKON BEIUYUHBI;

— pemaTth KauyeCTBEHHbBIC 3a/1auu: BBICTPanBaTh JOTHYECKH
HEMPOTHUBOPEUYHMBYIO IEMOYKY PACCYXKACHHM C OMOpPOM Ha W3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUYECKUE SBIICHUS;

— WCMOJB30BATh TMPU PEIICHHMH YYEOHBIX 3ajady COBPEMEHHbIE WH-
dbopMallMOHHbIE ~ TEXHOJOTUM  JJIi  TIOUCKa,  CTPYKTypHUPOBAHUS,
UHTEPHpETallud M  TPEACTABICHHUS y4yeOHOM W HAyYHO-TIOIMYJISIp-
HOM  uMHOpMalMK, TOJYYEHHOM M3  PA3JIMUYHBIX  HMCTOYHHUKOB;
KPUTHUYECKUA aHATU3UPOBAThH MOJIy4aeMyl0 UH(POPMAIIHIO;

— OOBSACHATH TPHUHITUIBI JEHCTBHUS MAIMH, NPHOOPOB M TEXHUYECCKUX
YCTPOMCTB;, pa3iuuaTh YCJIOBHS WX 0O€30MacHOTO WCMOJIb30BaHUS B
MMOBCEIHEBHOM JKU3HM;

— TMPUBOJIUTH MPUMEPHI BKIIAJA POCCUNUCKHUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pPAa3BUTUE HAyKH, B OOBSCHEHHE TMPOILIECCOB OKPYXKAIOIIETO MHUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PM3HKE B MOBCEAHEBHOW KHU3HU
st obecrieueHus 0€30MacHOCTH NpH  OOpalleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJII COXpPAHEHHS 3/I0POBbS U COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TOBEJACHUS B OKPYXAIOIICH Cpee;

— paboTarb B TpPYIIEe C BBHINIOJHEHUEM pa3IMYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATH paboty TPYIIIBI, paIMoHaILHO pacnpenemnsiTh
00s3aHHOCTM W  IUIAHUPOBATh  JIEATETLHOCTH B HECTAHJIAPTHBIX
CUTYallUsIX, aIcKBaTHO OIICHUBATh BKJIAJ KaXXJIOTO W3 yYAaCTHUKOB TPYIIITHI
B PEIIICHHE PacCMaTPUBAEMOU MPOOIIEMBI.

COJIEPXKAHUE YYEBHOI'O ITPEMETA «®H3UKA»
(FA30BbII1 YPOBEHD)
10 kaacc
PA3JIEJ 1. ®U3UKA U METOJIbl HAYYHOI'O ITO3HAHUSA
dusznka — Hayka o npupojae. HayuHble MeToabl ITO3HAHUA OKPYKAOIIET0 MUPA.
Ponb 9KCIICPUMCHTA U TCOPHUH B IPOLECCCC IMO3HAHUA ITPHUPOIBI. 9KCH€pI/IMeHT B
busuke.
16
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MopnenupoBanue (QU3MYECKUX SIBJIEHMA U mpoueccoB. HayuyHble THIOTE3BI.

®duzryeckre 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[Tpuniun coorBetcTBUsl. Poib u mMecto pusuku B GOpMHUPOBAHUU COBPEMEHHOM

Hay4YHOUW KapTUHBI MUpPA, B MPAKTUUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

1. AmnamoroBeie W UHU(PPOBBIE W3MEPHUTEIBbHBIE TPHUOOPHI, KOMIIBIOTCPHBIC

JATYUKH.

PA3JIEJI 2. MEXAHHUKA

Tema 1. Kunemaruka

Mexannueckoe  aBuxkeHHe. OTHOCUTENBHOCTh  MEXAHMYECKOTO JIBUKEHUS.

Cuctema otcué€ra. Tpaektopusa. IlepemernieHue, CKOpocTh (CpeAHsisi CKOPOCTb,

MTHOBEHHAsE CKOPOCTh) M YCKOpPEHUE MaTepUajbHOW TOYKH, UX MPOEKIIMH Ha OCU

cucTeMbl KoopAauHaT. COXKEHNE IEPEMENICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEWHOE JBWxkeHue. ['paduku

3aBUCHUMOCTH  KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEpPEeMEUICHUS

MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBobogHOE naJicHue. YckopeHnue CBOOOJTHOTO TMaJICHUSI.

KpuBonnHeitHoe nBUkEHUE. [[BI>KEHNE MaTepUalibHOW TOYKHU 10

OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEMHAS

ckopocTh. Ilepuon u vyactora obOpaieHus. I{eHTpocTpeMUTENbHOE YCKOPEHUE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: CIuaOMETp, IBUKECHHE

CHapsJI0B, IIEMHbIE U PEMEHHBIC TIepeayn.

Jlemoncmpayuu

1. Moaenb cuCTEeMBbl OTCYETA, WJUTIOCTpAlMS KHUHEMATUUECKUX XApaKTEPUCTUK

JBH>KCHUS.

2. [IpeoOpa3zoBanue NBMXEHHUM C UCIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

3. [lagenue Ten B BO3AyXe W B Pa3peKEHHOM MPOCTPAHCTBE.

4. HabGmionenue NMBYOKEHUS Tesa, OpPOIIEHHOTO IO YIIOM K TOPU30HTY U
TOPU30HTANIBHO.

5. U3mepenne yckopeHus CBOOOTHOTO MaiCHHUS.

6. HarmpaBnenue cKOpoCTH MPH IBYXKEHHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl

1. V3yyeHue HEepaBHOMEPHOI'O JABUXKEHHUS C LEJIbIO OINMpPEACICHUS MTHOBEHHOMU

CKOPOCTH.

2. UWccnenoBaHu€ COOTHOIICHHMS MEXKIY MYTAMH, MPONICHHBIMU TEJIOM 3a

MocJe0BaTeIbHbIE paBHbIE MPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM

JIBIDKCHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIJIIO.

3. U3yuenue ABuKEHUS MIapuKa B BS3KOM JKHUIIKOCTH.

4. 3yuenue ABWXKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Inunamuka

[Ipuanmn otHocutenbHOCTH [ 'anuies. [lepseiit 3akon Herotona. MHepuunanbHbie

CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoil 3akon HeroToHa aiis

MaTepUaJbHOW TOUKU. Tpernil 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.
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3akoH BceMHpHOro tsaroteHus. Cuna tsokectu. [lepBas kocMuyeckass CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buabsl Tpenus (mokos,
CKObXeHUs], kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs: CKOJIbXKEHUS
u cuia TpeHus nokos. Koadpduuuent tpenus. Cuila CONPOTUBICHUS TPU
JBW)KCHUU Tella B JKUAKOCTM Win rase. IlocTymarenpHoe W BpallaTelbHOE
JBIDKEHNE a0COJIFOTHO TBEPAOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCHU BpaiieHus. [lnedo cuibl. Y ciioBust paBHOBECHS
TBEPAOTO TEA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue. TONINITHAKYA, TBHKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
. SIBNEHUE MHEPLUHU.
. CpaBHEHHE MacC B3aMMOJECHCTBYIOIINX TEI.
. Bropoii 3akon HerotoHa.
. U3mepenue cuil.
. ClioxeHue cuil.
. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehOopMaIiui.
. HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUM.
. CpaBHEHHE CUJI TPEHUS IMOKOSI, KAYECHUS U CKOJIbKCHUS.

. YcIlioBusl paBHOBECHST TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

1. I3ydenue nBHkeHHUsI OpycKa MO HAKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIUX B TPYKUHE U
pe3MHOBOM 00pasile, oT ux AedopMaliui.

3. UccnenoBanue yclioBUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPALICHUS.
Tema 3. 3akoHBI cCOXpaHEeHUS B MeXaHUKe

WNmiynbc MaTepuanbHOM TOYKH (Tena), CUCTEMBbI MaTepUaIbHBIX ToueK. MMmymbe
CUJIbl U W3MEHEHHE UMITYJIbCA Tejla. 3aKOH COXPAHEHUs HUMITyJbca. PeakTMBHOE
nBrokenne. Pabora cuibl. MOIITHOCTE CHJIBI.

Kunernueckass »Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHEeTH4eCKoW »HHepruu. llorenuuanbHas »sHeprus. [loreHunanbHas >SHeprus
ynpyro jaehopMUpOBaHHOW MpyKuHBI. [loTeHIManbHasi 2HEprusi Tena BOJIHU3U
noBepxHOCTH 3emuid. [loTeHIMaIbHbIE U HEMOTEHIIUAIbHBIC CUJIbI. CBSI3b PaOOTHI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TeJl. 3aKOH
COXpPAHEHHS] MEXAaHUYECKOM IHEPruu. YNPYrue U HEynpyrue CTOIKHOBEHHUS.
Texnuueckue ycmpoucmea u npakmuieckoe npumerenue. BOIOMET, KONEp,
NPY>KUHHBIN MUCTOJIET, IBMDKEHUE PaKET.
Jlemoncmpayuu

1. 3aKOH cOXpaHEHUsI UMITYJIbCa.

2. PeakTuBHOE NBIKCHHE.

3. Ilepexoa MOTEHIIMATIBHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, nabopamopHuvle pabomol

1.M3yuenne  aOCONIOTHO  HEYNPYyroro  yaapa C  TOMOIIBIO  JABYX
OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.

OO Ul WN B
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2. HCCHCI{OB&HI/Ie CBs3HU pa6OTBI CHJIBI C U3MEHECHHUEM MEXaHUYECKOM OHCPruu TCjia
Ha IIPHUMEPEC PACTAKCHHA PC3MHOBOIO JKTyTaA.
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PA3JIEJI 3. MOJIEKYJISAPHASA ®U3ZUKA U TEPMOIWMHAMMKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeopuM

OCHOBHBIE  IOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH U UX ONBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IABUKEHUS U
B3aMMOJICUCTBUS YacTHI] BELIECTBA. MoAeIn CTpOEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TeNl U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelnei. Macca
1 pazMmepsl Mosiekyn. KonndectBo BemectBa. [locTtosinnas ABoranapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmnepatyp
Llenbcus.

Mopnene naeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYISIPHO- KHHETHUYECKOU
TEOpUH UJCANbHOrO ra3za. AOCOJIOTHas TeMIlepaTypa KaKk Mepa CpeaHeu
KMHETHYECKOW 3HEpPIHM TEIUIOBOIO JBH)KEHHs 4acTull rasa. Illkama temmeparyp
KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHEe MeHeneeBa-Knamneiipona. 3akoH
JansroHa. HM3ompouecchl B HICaIbHOM Tra3e C IOCTOSIHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOLIECCOB: H30TEPMA, U30XO0pa,
n3obapa.

Texnuueckue ycmpoucmea u npakmuieckoe npumereHue: TepMoOMeTp, 6bapomeTp.
Jlemoncmpayuu

1. OmnbIThl, [I0Ka3bIBAIONIME JUCKPETHOE CTPOEHUE BellecTBa, Gororpaduu
MOJIEKYJ OPTraHUYECKUX COCIUHEHUM.

2. OnbiTel 10 MU y3un KUIKOCTEH U Ta30B.

3. Monenb OpOYHOBCKOTO JABHKCHUSI.

4. Monens onbiTa llTepHa.

5. OnbITh, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUSI.
6. Mopneinb, WIUIIOCTpUpYIOLIas IPUPOAY AABJICHUS I'a3a HA CTEHKU COCY/a.

7. OmnseIThl, WUIFOCTPUPYIOLIME YPABHEHUE COCTOSHUS MJACAIBHOIO  rasa,
U30IIPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopHuvle pabomol

1. Omnpenenenue wmaccbl BO3AyXa B  KIACCHOW KOMHAT€ Ha  OCHOBE
U3MepeHi 00bEMa KOMHATHI, 1aBJICHUS M TEMIIEPAaTypbl BO3AyXa B HEM.

2. HccnenoBanre 3aBUCHMOCTH MEXIY MapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHOBBI TEPMOJAMHAMUKHA

Tepmoaunamuueckass cucteMa. BHYTpeHHsAs DJHEprus TEPMOAUHAMUYECKON
CUCTEMBI M criocoObl €€ n3meHeHus. KonuvecTBo TemioTsl U pabota. BHyTpeHH: s
DHEPrus  OJHOATOMHOIO  MJEaJbHOTO  Tasa. Buasl  Temmonepenauw:
TEIUIONPOBOJAHOCTb, KOHBEKIHUS, U3Ty4YCHHUE. Y IeIbHas TEIIOEMKOCTh BEILIECTBA.
KonudecTBO TEIIOTHI TP TEILIONEPEIAYE.

[Tonstue 006 aamabatHoM mporecce. llepBwlif  3aKOH  TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3aKOHA TEPMOAMHAMHUKHU K u3ompoueccam. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTMMoOCTh MPOIECCOB B MPUPOJIE.
TennoBsle MamyHbl. [TpuHIMOBEL AecTBUS TEIJIOBBIX MamuH. IIpeoOpazoBanus
sHepruu B TerioBblx MammHax. KIIJI temmosor mammuubl. [Hukn Kapuo u ero
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KIIJI. Dxonoruueckue npodieMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: IBUraTellb BHyTPEHHETO
cropaHusi, ObITOBOW XOJIOAWJIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

1. V3meHeHue BHYTpPEHHEH SHEPruM Tella MPU COBEPIIEHUU pPaAOOTHI: BBLIET
npoOku W3 OYTBUIKM TOJA JEWCTBHEM C)KaTOro BO3Ayxa, HarpeBanue d(dupa B
JaTyHHOM TpyOKe MyTéM TpeHus (BUICOAEMOHCTpPAIIHS).

2. VI3MeHeHHne BHYTPEHHEW SHEpPruM (TeMmIepaTyphl) Tella MpH TEIUIonepeaaye.
3. OnbIT 10 aArabaTHOMY PAaCUIMPEHHUIO0 BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).
4. Moaenu napoBoil TypOWHBI, IBUraTeis BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. I3smepeHue yaenbHON TEITOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHMSI BellleCTBA.

dazoBble nepexoipl. [lapooOpazoBanue u kKoHeHcanus. Vcnapenue u KuneHue.
AOcoIoTHas 1 OTHOCHUTENIbHAS BIAXHOCTh BO3ayXa. HachleHHbIH map.

VY nenpHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT
JIABJICHHSI.

TBépnoe Tteno. Kpucramnuueckue u amopduble Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakne xpuctaimbel. CoBpemeHHblE Marepuanbl. [lmaBienue u
KpUCTaJUIM3aIusa. YAenbHas Teriotra IuiaBieHusd. CyOnumarus. YpaBHEHHE
TEIJI0BOro OajaHca.

Texnuueckue ycmpoucmeéa U NpPAKMUYECKOe NpUMEHeHue: TUTPOMETPp U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH TMOJYyUYEHHUSI COBPEMEHHBIX MAaTE€pUasoB, B
TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

1. CBolicTBa HACHIIICHHBIX MapOB.

2. Kunenue npu moHMXEHHOM JIaBJICHUHU.

3. CriocoObl M3MEPEHUsI BIAKHOCTH.

4. HabGmroneHre HarpeBaHMsl W IUIABJICHUS KPUCTALTMYECKOTO BEIECTBA.

5. leMoHcTpanusi KpucTajioB.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl

1. 3mepeHre OTHOCUTEILHON BIIAXXHOCTH BO3AYyXa.

PA3JAEJI 4. QJEKTPOINHAMMUKA

Tema 1. DnexTpocraTuka

OJeKTpu3alus Tea. DJIEKTPUUYECKUU 3apsia. [Ba BuMIa AIEKTPUUYECKUX 3aps/IOB.
[IpoBOHUKM, AMDIEKTPUKH U TOJYINPOBOJHUKH. 3aKOH  COXpaHEeHUs
AIEKTpUYECcKoro 3apsiga. BiaumopeiictBue 3apsigoB. 3akoH Kynona. Toueunslii
AIEKTPUYECKUIN 3apsaf. OJeKTpuueckoe noje. Hanpspk€EHHOCTh 3JIEKTPUYECKOTO
noJs. [IpyHOUI Cyneprno3uuuy 3JIeKTPUYECKUX MNosied. JIMHMKM HanpsiKEHHOCTH
AIEKTPUYECKOTrO IMOJIS.

PabGota cun snextpoctatmueckoro moiisi. [loTeHrmuan. Pa3HOCTh MOTEHIHAIIOB.
[IpOBOHUKM M JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM MoJje. Juanexrpuueckas
IPOHUIIAEMOCTb.
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OnekTpoéMKocTh. KoHaeHcatop. ONEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOTO0 KOHAEHCATOPA.

Texnuueckue ycmpoucmea U  Npakmuieckoe NpumMeHeHue: IEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE BJIEKTPONpHUOOpPOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN alapar, CTPYHUHbINA IPUHTED.

Jlemoncmpayuu

1. YCTpoHCTBO M MPUHLKII JEHCTBHS 3JIEKTPOMETPA.

2. B3auMopeiicTBruEe HaRJICKTPU30BAaHHBIX TEIl.

3. DIEKTpUUYECKOE TI0JI€ 3apPSKEHHBIX TEJl.

4. IIpOBOTHUKM B AJIEKTPOCTATUYECKOM IOJIE.

5. DyeKTpocTaTUYEeCKas 3allluTa.

6. JIM2IEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

7. 3aBUCHUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOUIaau
IUTACTUH, PACCTOSHUASA MEXAY HHUMHU U JTUIJIEKTPUYECKON IMPOHUIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yyenuueckuii sxcnepumenm, nabopamophvle pabomol

1. I3mepeHue 311eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IloCTOSAHHBINA 3J1eKTPUUYECKHUI TOK.

TokH B pa3nu4HBIX Cpenax.

DIIEKTPUYECKUAN TOK. Y CIOBHUS CYIIECTBOBAHUS SIICKTPUUECKOTO TOKA. McTOUHMKH
toka. Cuna Toka. [loctosHubll TOK. Hanpsbxenue. 3akon Oma 1 yyacTKa LIETH.
DNEeKTPUYECKOE  CONPOTUBIIEHHWE.  YJEIbHOE  CONPOTHBJICHHE  BELIECTBA.
[TocnenoBarensHOE, MapayieibHOE, CMEUIAHHOE COEIMHEHUE MPOBOIHUKOB.
Pabora  snextpuueckoro  Toka.  3akoH  Jlxoyns-Jlenma.  MomHoCTh
anekTpuyeckoro Toka. IJC v BHyTpeHHEe CONPOTUBIIEHUE HCTOYHHUKA TOKA. 3aKOH
Oma 111 oJIHOM (3aMKHYTOM) 3JIeKTpUueckor 1enu. KopoTkoe 3ambIkaHue.
DOneKTpoHHass NPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTBH CONPOTUBIICHUS
METaJUIOB OT TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKkuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TorynnpOBOHUKH. CobcTBeHHast " IpUMeCcHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—~N-nepexoaa. IlomynpoBogHUKOBBIE TPUOOPHI.
DONeKTpuYeckuidi  TOK B pacTBOpax M pacijlaBax  DJIEKTPOJIMTOB.
DNEKTPONUTUYECKAs] TUCCOLUALUA. DIEKTPOIIN3.

DJIEKTPUYECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENBHBIN pa3psia.
Monnus. 11na3zma.

Texnuueckue ycmpoicmea u npakmuyeckoe npumMeHeHue. aMInepMeTp, BOIbTMETP,
peocrTar, VMCTOYHUKHU TOKa, AIIEKTPOHArpeBaTebHbIC npuoOOPBHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JHOJ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIN MO/, TaJbBaHUKA.
Jlemoncmpayuu

1. VI3MepeHue Cuiibl TOKA U HANPSKEHUS.

2. 3aBUCUMOCTb COIPOTUBICHUS UWIMHIPHUYECKUX IPOBOAHUKOB OT JJIUHBI,
IUIOIIAAN MONEPEYHOI0 CEUYEHUs M MaTepuaia.

3. CMmenIaHHOe COeIMHEHUE TPOBOIHUKOB.
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4. TIpsmoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

5. 3aBUCHMOCTH COTIPOTHBIICHHS METAJIJIOB OT TEMIIEPATypHI.

6. [IpoBOAMMOCTD BJICKTPOJIUTOB.

7. VckpoBoii pa3ps U IPOBOJIUMOCTh BO3IyXa.

8. OIHOCTOPOHHSS MPOBOJIUMOCTH JIHOJIA.

Vuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

1. 3yyeHne cMEMaHHOTO COCIMHEHUS PE3UCTOPOB.

2. Namepenne DJIC MCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTHBIICHUSI.

3. HaGnronenue amekrponmsa.

MEXIIPE/IMETHBIE CBA3U

Nzyuenne kypca ¢usuku O6a3oBoro ypoBHA B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH € KypcaMH MaTEMaTUKH,
OMOJIOTHH, XUMHH, Teorpa@uu U TEXHOJIOTHH.

Meoicnpeomemuvie  nouamus, CA3AHHblE C  U3VYEHUEM Memo008 HAYUHO20
NO3HaAHUA: SIBJICHWE, HAy4dHbIH (akT, rumoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJIEb, U3MEPEHUE.
Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHWH; JuHeWHas (yHKIus, mapadora,
runepOona, ux rpauKd M CBOWCTBA; TPUTOHOMETpHUYECKHE (YHKIHMH: CHUHYC,
KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO;
BEKTOPBI M MX MPOEKUUU HAa OCH KOOPAHMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexanwdeckoe IBWXKEHHUE B >KUBOW mipupone, auddysus, ocMmoc,
TEMJI000MEH JKUBBIX OPraHW3MOB (BU[IbI TEIUJIONEPENauH, TEIJIOBOE PaBHOBECHUE),
JIEKTPUYECKHUE SIBJICHUS B KMBOM MPUPOJIE.

Xumus: JAUCKPETHOE CTPOCHHME BEIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUIKOCTEH H
ra3oB, JJEKTPUYECKHME CBOMCTBA METAJUIOB, JJEKTPOJMTHYECKAs JUCCOLMALNSA,
rajibBaHHKa.

l'eocpaghus: BNaXHOCTh BO3/yXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE IBMKEHUN C HCMHOJIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOAIIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUs HMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET H T. II.), ABUTATENb BHYTPEHHETO CTOPAHMsI, TaApOBas
TypOuHa, OBITOBOM XOJOAWIBHUK, KOHIAUIIMOHEp, TEXHOJIOTHMU TMOJYy4YEeHHUs Co-
BPEMEHHBIX MAaTe€pUaOB, B TOM YHCJIE€ HAHOMATEpUaJOB, U HAHO- TEXHOJOTHH,
ANEKTPOCTATUYECKAs — 3alllUTa, 3a3e€MJICHUE JJIEKTpPO- TpHUOOpOB, KCEPOKC,
CTPYHHBIN MPUHTEP, FIEKTPOHATPEBATEIbHBIE MPUOOPHI, SJIEKTPOOCBETUTEIIbHbBIE
npuoOOpPHI, TAIbBAHHKA.
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11 kaacc
PA3JIEJI 4. QJIEKTPOAUHAMUKA
Tema 3. MaruutHoe noJjie. JJIeKTPOMArHUTHASI MHAYKIHUS
[TocTosiHHBIE MarHUThl. B3auMoAECTBHE NOCTOSIHHBIX MAarHuTOB. MarHutHoe
nosie. Bektop MmarauTHON MHAYKUMU. [ [puHIKI Cynepno3ulIM MarHUTHBIX TOJIEH.
JlvHnn marHuTHOM WHAYKUMU. KapThHa JIWMHAKA MAarHWTHOM WHAYKUUH IIOJIA
MTOCTOSIHHBIX MAarHMUTOB.
MarauTtHoe moJie MPOBOJHKUKA C TOKOM. KapThHa JIMHUNA UHAYKIIMK MAarHUTHOTO
MOJISL JUIMHHOTO MPSMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA,
KaTylmku ¢ TokoM. OnbIT OpcTeaa. BzaumopaeiicTBre MpOBOJHUKOB C TOKOM.
Cuna Awmmepa, €€ wmoayip u HampasieHue. Cuna Jlopenma, €€ Moaynb H
HarpaBjicHUe. JIBHOKEHUE 3apsKEHHOM 4YacTULBI B OJJHOPOJAHOM MAarHUTHOM IIOJIE.
Pabota cunbl Jlopenua. SBienue snekrpoMarHuTHOW uHIyKuuu. [ToTok BekTopa
MarHuTHOW WHAYKUUH. DJC uHAyKIuU. 3aKOH 3JIEKTPOMArHUTHON UHAYKIWU
@apanes. Buxpeoe snektpuueckoe mnone. IJ[C MHAYKIMM B IPOBOJHUKE,
JBUXKYIIEMCS ITOCTYIIATEIbHO B OJHOPOAHOM MarHUTHOM moJie. [Ipasuiio JleHuna.
NunyktuBHOCTh. SIBneHne camomuaykuuu. OJC caMOMHIyKUHMH.  DHEprus
MAarHMTHOTO MOJI KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE MOJIE.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: MOCTOSHHbIE MarHUTHI,
AJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIHU DSJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TI€Yb.
Jlemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIuHMM UHAYKIIMM MarHATHOTO MOJIA.
B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuibl JIOpeHIIa Ha HOHBI JIEKTPOJIUTA.
SIBiIeHME AIEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenua.
. 3aBucumocth IJIC MHIYKIMU OT CKOPOCTHM MU3MEHEHUS MarHUTHOTO MOTOKA.
10 SIBneHue caMOMHIYKIIMH.
Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl
1. 3yyeHre MarHuTHOTO TOJIS KaTYIIKH C TOKOM.
2. VccnenoBanue NeHWCTBUSI MOCTOSSHHOTO MarHuUTa Ha PaMKy C TOKOM.
3. UccnenoBanue sIBICHUS JICKTPOMArHUTHON WHIYKIIUH.

CoNOOR~ODE

PA3JIEJI 5. KOJIEBAHUA U BOJIHbBI

Tema 1. Mexannueckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas CUCTEMA. CBob6oHbBIE MEXaHU4ECKUe KoJie0aHusl.
["apmonnueckue xonebanus. Ilepuoxn, wacrora, amrmumrtyna u (aza xojaeOaHUM.
[Ipy>XKMHHBIN MassTHUK. MaTeEMaTHYECKUN MASTHUK. YPAaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpaleHue s3HepTuy NpU rapMOHUYECKUX KOJIEOaHUSIX.
KoneGatenbupiit  koHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJeOaHUS B
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UJCATBHOM KOJ€OaTeNbHOM KOHTYype. AHAJIOTHUA MEXIy MEXaHWYECKUMU U
AJIEKTpOMAarHuTHeIMU KoseOanusimu. dopmyna TomcoHa. 3akoH coxXpaHEHHUSA
SHEPrUM B UACAIBHOM KOJIEOATEIbHOM KOHTYpE.

[TpencraBienne o 3aryxalluX KojeOaHUsAX. BBIHYKICHHBIE MEXaHUYECKHUE
koneOaHus. Pe3oHaHc. BBIHYXJIEHHbBIE AJIEKTPOMAarHUTHbIE KOJIeOaHUsI.
[lepemenHsbIil TOK. CHHYCOHIabHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYJTHOE U JICUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA M HAIPSKEHUS.
Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPeOICHHUE DICKTPUUECKON
DHEPrur. DKOJIOTMUECKHE PHUCKU NPH MPOU3BOJCTBE AMEKTposHepruu. KynbpTypa
VCITOJIb30BAHUS AJIEKTPOSHEPTUH B IOBCETHEBHOW KU3HH.

Texnuueckue ycmpoucmea u npakxmuieckoe npumeHenue: IEKTPUIECKAN 3BOHOK,
TeHEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

1. WccnenoBaHue mapamMeTpoB KOJIEOATENbHOM CHCTEMbI (TPYKUHHBIA WM
MaTEMaTUYECKU MASITHUK).

2. HaGnrogenue 3aTyxarmommx KojaeOaHui.

3. HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIGOAHUM.

4, HaGmonenue pe3oHaHca.

5. CBOOO/IHBIC AJIEKTPOMArHUTHBIC KOJIEOAHMUS.

6. OcuuiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJEOAHMIA.

7. Pe3oHaHC mNpH TNOCIEIOBATEIIBHOM COCIMHEHUM PE3UCTOpPA, KaATYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

8. Mopenp IMHUM 3IEKTpoTepeayn.

Yuenuueckuu skcnepumenm, nabopamopHvle pabomol

1. HccnenoBaHue 3aBUCUMOCTH MEpUOJIa MaJIbIX KoJieOaHUIl rpy3a Ha HHUTH OT
JUIMHBI HUTU U Macchl Ipy3a.

2. WccnenoBaHne MepeMEHHOr0 TOKA B IIEMHM U3 MOCIIEIOBATEIbHO COECAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK!d U PEe3UCTOopa.

Tema 2. MexaHuyeckue _ H JIEKTPOMATrHUTHbIE BOJIHBI
MexaHnndeckue  BOJHBIL, ycioBusi — pacnpoctpaneHus. Ilepuon.  Ckopocthb
pacupocTpaHeHHsl W JajduHa BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
UuTtepdepenimst U Au@pakiuss MeXaHWdeckKux BOJH. 3BYyK. CKOpOCTh 3BYKa.
['pomkocTs 3Byka. Bwicota TOHa. TemOp 3Byka. DIEKTPOMATHUTHBIE BOJIHBI.
VYcnoBust M3IydeHHs] AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opreHTalsi BEKTOPOB

E, @, V B 3JEKTpOMarHuTHOW BojHEe. CBOHCTBA AJEKTPOMArHUTHBIX BOJIH:
OTpak€Hue, MpeloMJIeHue, mnoispuzauus, audpakius, uHTEpdhepeHus.
CKOpOCTh  3J€KTPOMArHUTHbIX BOJIH. [llkanma  3MEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHrne  SJEKTPOMAarHUTHBIX BOJH B TeXHUKe U ObiTy. [lpuHIUMIBI
pPaaMoCBs3U U TeNneBUACHUS. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHneHue. My3bIKaJIbHbIE
WHCTPYMEHTBHI, YIbTPAa3BYKOBAsl IMarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus.
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Jlemoncmpayuu

OOpazoBaHue U PACIPOCTPAHECHHE MOMEPEUHBIX U MPOJOJIBHBIX BOJIH.
Konebimomeecst Teno kak UCTOYHHK 3BYKA.

Habmonenne otpaxeHus U peIoMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue unrepdepeninu u nudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmonenue cBsi3u TPOMKOCTH 3BYKa W BBICOTBHI TOHA C aMIUTUTYJOU U
4acTOTOM KoJjeOaHuH.

7. HWccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPETOMIIEHUE,
noJsipu3anys, AuQpakius, MHTepPepeHIus.

Tema 3. OnTuka

['eomerpuueckas  ontuka.  [IpsMonuHEiHOE  pacnpoCTpaHEHHE CBETa B
onHopoaHOU cpene. Jlyu cBeta. Toueunslii uCTOUHUK cBeTa. OTpa)keHUE CBeTa.
3akoHbl oOTpakeHus cBera. llocTpoeHue u3z00pakeHHI B IUIOCKOM 3€pKaje.
[Tpenomiienne cBeTa. 3aKkOHBI MpeOMIIEHUs cBeTa. AOCOJIIOTHBIM MOKa3aTellb
npesnomieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa IOJIHOTO
BHyTpeHHero orpaxkeHus. ucnepcusi cera. CloKHBIM cocTaB O€loro CBeTa.
IIBer. CoOuparomme u pacceuBaroue JauH3bl. ToHkas muH3a. DokycHoe
pacCTOsIHUE M ONTUYECKas cuja TOHKOW JuH3bl. llocTpoeHune m3oOpakeHuil B
cOoOMparoIMX U PacCeMBAIOIIMX JUH3aX. POpMysia TOHKOW JIMH3BL. Y BEIHYEHHUE,
JTABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOW ONTUKH.

BonnoBass ontuka. MuTepdepenims cBeta. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
HaOJIIOIEHUs] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KApTHHE OT ABYX
cUH(a3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpakimonHas pemeéTka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MakCHUMyMOB MpH NaJCHUH MOHOXPOMATUYECKOTO CBETa Ha JIU(pPaKLUOHHYIO
PELIETKY.

[Tonspuszauus ceera.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. 04Ky,

ayna, ¢poroanmapaT, MPOESKIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOI, BOJOKOHHAs
onTHkKa, TUdpaKuMOHHAs PEelETKa, MOISPOU.

Jlemoncmpayuu

1. IlpsimonuHelHOE pAacHpOCTpPAHEHHE, OTpPaKEHHE M NPEIOMJICHUE CBeETa.
OnTuyeckue TpruOOPBHI.

[TonHoe BHyTpeHHee oTpakeHre. Mojellb CBEeTOBOJA.

UccnenoBanne cBONCTB M300paKEHUM B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TeJIeCcKomna.

Habmonerne natepdepeHum cBera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ NOMOUIbIO MTPU3MBI.

. [lonydyenue crekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

10 HaGnronenue nonsipusanuu cBeTa.

ook wnE

©CoOoNORWLDN
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Yuenuueckuii sxcnepumenm, nabopamopnsvle pabomuol

1. I3Mepenue mokasaresns MpeoMIICHUsI CTEKIIa.

2. UccrnenoBanue CBOMCTB M300paKeHUN B JIMH3aX.

3. Habmronenue aucnepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUHA
OTHOCUTEJBHOCTHU

[ 'paHuIBl NPUMEHMMOCTH KJIIACCUYECKOM MEXaHUKU. [locTynarsl crienuanbHOM
TEOPUU OTHOCUTEIHLHOCTU: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B
BaKyyMe, MPHUHIUN OTHOCUTEIBHOCTH OifHIITeHHAa. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHH U COKpAIIEHUE JIMHBI. DHEPIrUsl U
MMITYJIBC PEISTUBUCTCKOM YacTUIbl. CBA3b MACCHI C DHEPTUEH U UMITYJIbLCOM
PENATUBUCTCKOM YaCTUIIbl. DHEPTHUS MOKOSI.

PA3JIEJI 7. KBAHTOBASI ®U3UKA

Tema 1. DieMeHTHI KBAHTOBOW ONTHKHU

®otonsl. ®opmyna [lnanka cBs3u 3HEpruu PoToHA C €ro YacTOTON. DHEprus u
uMitysibe  ¢GotoHa. OtkpeiTHe U uccienoBanue Qoroddpdexra. Omnbiter A. T.
CroneroBa. 3akonbl (otodddexra. YpaBHenue DiHiuTerHa mais Gorodddekra.
«Kpacnas rpanuna» gororddexra.

Hasnenue cBera. OnwiTel I1. H. JIleGenmeBa. XuMmuueckoe NEHCTBHE CBETA.
Texnuueckue ycmpoicmea u npakmuyeckoe npumenerue: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

1. ®ororddekT Ha yCTaHOBKE ¢ IMHKOBOW IMJIACTUHOM.

2. UccnenoBanne 3akoHOB BHemTHETo (hoTodddekra.

3. Ceeroauon.

4, ConHeunas OaTapes.

Tema 2. CTpoeHue aToma

Monens atoma Tomcona. Ombitel Pesepdopra mo paccessHHIO 0-YaCTHIL.
[ImanerapHas wmozens aroma. Ilocrynatel bopa. U3nyuenwe u mnorjomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPTHMHM Ha Jpyroil. Bumel
crekTpoB. CIEKTp YpOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosiHoBbie cBoiicTBa uwactuil. Bomubel ge bpoitns. KopmyckymnsipHo-BOJHOBO#
nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE M3JTydYCHUE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. CleKTpaIbHbIi aHAIN3
(cmexTpockomn), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

1. Mopens onbita Pesepdopna.

2. Ompenenenue JUTMHBI BOJTHBI J1a3epa.

3. Habmronenue nuHeNYaThIX CIEKTPOB U3TyUYEHUSI.

4. Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopHuvle pabomol

1. HabGmronenne TUHEHYATOrO CIIEKTpA.

Tema 3. AToMHOe SAPO

OKCIEpUMEHTBI,  JIOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHHs siapa. OTKpbITHE
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pagunoaktuBHOCcTH.  OmbiTel  Pesepdopna mo  ompeneneHU0  cocTaBa
paanoakTUBHOTO u3aydeHus. CBoicTBa alibda-, 6eTa-, raMMa-u3nydeHus. Binusaue
PaaOaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

OtkpbiTHE TTPOTOHA U HelTpoHa. Hykionnas monens siapa IeitzenOepra-lBanenko.
3apsan sapa. MaccoBoe uncio saapa. M30tonsi.

Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM  Oera-pacman.  [amma-
U3NydeHHe. 3aKOH PaJMOaKTUBHOIO pacraja.

OHeprus CBSA3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledekt Maccsl sapa.
Snepnele peakuuu. [lenenue u cuHTE3 AIEP.

Anepubiii peakrop. TepmosinepHblil cuHTe3. [IpoOaemMpl U MEpCIEKTUBEHI A1EPHOM
DHEPIreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

Meronel HaOJIOCHUS 1%} perucrpanuu AJIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalbHbIe B3auMOJACUCTBUS. EnuHCTBO (usnueckon

KapTHUHBI MUPA.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: NO3UMETpP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHasi Oomoa.

Jlemoncmpayuu

1. CyéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuwl

1. UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM doTorpadusim).

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

Ortanel pa3BuTus acTpoHoMuM. [IpuknagHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. Bung 3Bé3gHoro Heba. Co3Be3ausi, spKUe 3BE3bI, IUIAHETHI,
ux Buaumoe asmxenue. Conneuynas cucrtemMa. ConHue. ConHeyHas aKTUBHOCT.
Hcrounnk 3Heprum ConHua v 3BE3A. 3BE3ABI, MX OCHOBHBIE XapaKTEPUCTHUKH.

JuarpamMmMa  «CHEKTpaJbHBIM  KJIacC -  CBETUMOCTH».  3BE3Abl  TJIABHOM
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTbY» [JIsl 3BE3] IJIaBHOMU
[1OCJIEAOBATEIBHOCTH. BryTtpenuee CTpOCHUE 3BE3I. CoBpemeHHbIE

IIPEACTABIICHHS] O MPOMCXOXKACHUH W 3Boarounu ConHoa M 3BE3A. DTallbl XKU3HU
3BE31. Muteunbiii Ilyth — Hama ['anaktuka. [lonoxxenue u npuxenue CosHIA B
INanaktuke. Tunel ranaktuk. PaguoranakTuku u KBasapbl. UEpHBIE IBIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O0ma. PazOeranue ranakTuk.
Teopust bonbmioro B3peiBa. PennkToBoe wuzmydenwe. MaciitaOHasi CTpyKTypa
Bcenennoii. Meraranaktuka. Hepeménnsie npo0ieMbl aCTpPOHOMMUH.
Yuenuueckue nabnooenus

1. HaGmoneHuss HEBOOPYXKEHHBIM TIJIa30M C HCMOJIb30BAaHUEM KOMIBIOTEPHBIX
OPUIIOKEHUHN ISl OTIpECNICHUS MOJIOKEHUS HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be37usi CEeBEPHOIo MOJIyIIApUsl U APKHUE 3BE3BI.

2. HaGmoaenus B teneckon Jlynsl, mianer, Mneunoro I[ytu.
OBOBIIAIOIIEE ITOBTOPEHHUE

Ponb (¢u3MKK M acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLMaIbHON
U OTUYECKOW cdepax JesTeNbHOCTH YENOBEKa; pOJIb U MECTO (PU3UKU U
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aACTPOHOMUU B COBPEMEHHOMN HAYYHOU Kap- TUHE MHUPA; POJIb PU3NUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI ~ MUpa B O0IIEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O TIPUPOJIE.

MEXIIPE/IMETHBIE CBA3U

Nzydenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisercs ¢ yu€Tom
COJZIEPIKATETBHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH, OWOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie  noHAmMusl, CEA3AHHbIE C  U3YYEHUEM Memo008 HAYYHO20
no3HaHus: SIBICHWE, HAy4yHBIA (akT, rumores3a, pu3nyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNE, MOJEIb, U3MEPEHHE.
Mamemamuxa: pelieHHe CHUCTEMbl yYPaBHEHHM; TPUTOHOMETpUYECKUE (DYHKIIUH:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO;
BEKTOPBI U UX MPOEKIMU HA OCHU KOOPJIHMHAT, CIIOKEHHUE BEKTOPOB; MPOU3BOIHbBIC
AJIEMEHTApHbIX  (YHKUMN; TMPU3HAKKA TOJAO00US TPEYroJbHUKOB, OIpPEACICHUE
TUIOMIAN TUIOCKUX (UTyp U 00BEMA Tell.

buonoeus: snexrpuyeckue sSBIEHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHbIC ABUKCHUS
B KMBOW MPUPOJIC, ONTUYECKHUE SBJICHUS B )KUBOM MPUPOJIE, NEUCTBUE PaTUallUN
Ha YKUBBIC OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX TEl,
MEXaHU3Mbl O00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.
['eoepaghus: maruuTHbIe nomoca 3eMJIH, 3aJI€KM MarHUTHBIX Py, GPOTOChEMKA 3eMHON
MOBEPXHOCTH, NIPEACKA3AHNE 3EMIIETPSICEHUH.

Texnonocusi:  JMHUW  DIIEKTpOIEpEeNad, TEHEepaTop MEpPEeMEHHOro  TOKa,
ANEKTPOABUraTENb, WHIAYKUHOHHAS TI€4Yb, paaap, paguonpUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpPOEKIIMOHHBIA ammapaT, BOJIOKOHHAs OIITHKA,
coJiHeyHasi Oarapes.
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TEMATHUYECKOE INTAHUPOBAHUE KYPCA ®U3NKA

10 kaacce

2 yaca B HEJIeN0, Bcero — 68 vacos, pezepB — 2 yaca

TemaTndeckuii 0J10K, TeMa

OcHoOBHOe coiep:KaHue

OcHOBHBbIE BH/IbI 1eAITEILHOCTH YYALIUXCS TIPH
H3y4eHHH TeMbl )
(1a yposte yuebuwvlx Oelcmeull)

PA3JIEJI 1. ®U3UKA U METOAbI HAYYHOI'O ITO3HAHUSI (2 4)

Tema 1.
dusuka U MeTOIbI
Hay4HOI'0 MO3HAHUs

duznka — HayKa O IMpupozae. Hay‘IHBIG MCTOABI
IIO3HAHUWA OKPYXKAoUICro Mupa. Pomnb OKCIICPpUMCHTA
1 TCOpHUHU B IMPOHCCCEC ITO3HAHHA ITPUPOILI.

Pabora B rpymme mo nmoAroToBKe KOPOTKUX COOOIIEHUN O
poiu ¥ MecTe (U3HKHU B MPAKTUICCKOU JIESTSIBHOCTH
roaei.

(2 9) DKCIEPUMEHT OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI ¢ UPPOBOH

B (usuke. MoaenupoBanue GU3MUECKUX SIBICHUHN U | 1abopaTopueit mo (usuke.

npoueccoB. Hayunble runoressl. @usnueckue

3aKOHBI U TeOpHH. ['paHUIIBI IPUMEHUMOCTH

¢usnveckux 3aKoHOB. [IpUHIUT COOTBETCTBHUS.

Ponb 1 MecTo ¢u3uku B GOpMHUPOBAHUU

COBPEMEHHOM HayYHOW KapTUHBI MHpPA, B

IIPAKTUYECKON JAESITEIbHOCTH JIFOACH.

PA3JAEJI 2. MEXAHUKA (18 1)

Tema 2. Mexannueckoe nBHkeHUE. OTHOCUTEIBLHOCTD IIpoBeneHne dKCiepuMEHTA: U3y4YEHUE HEPAaBHOMEPHOTO
Kunemaruka MeXaHHuYeckoro ABmxkeHus. Cucrema oTcuéra. JIBUKEHUS C LIEJIbIO OIpe/IeTIeHHs] MTHOBEHHOW CKOPOCTH;
(5 ) TpaexTopus. [lepemenienue, ckopocTs (cpenHsis UCCJIEJOBAaHNE COOTHOIIECHUS MEXAY MYTSAMH,

CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOpEHHUE
MaTEpHUAIbHOW TOYKH, UX MPOEKIMH HAa OCH CUCTEMBI
KoopauHat. ClI0KeHUE MEPEMEILICHUN U CII0)KEHUE
CKOpPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE

npsiMosivHeitHoe BruxkeHue. ['papuku

3aBHUCHUMOCTH KOOPAMHAT, CKOPOCTH,

YCKOpPEHUS], MYTH U NEepEMEILECHUs

HpOfII[GHHI:IMH TCJIOM 3a IOCJICA0OBATCIbHBIC PABHBIC
IIPOMEXYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO; H3yUYEHHE
JBYDKEHUS IIApUKa B BA3KOH >KUAKOCTH. OObACHEHHE
OCHOBHBIX IIPUHIOHWIIOB )I@ﬁCTBPISI TEXHUYCCKHUX
YCTPOMCTB, TAKUX KaK: CIIUJOMETp, LIENIHbIE U PEMEHHBIE
nepefayy IBUKEHHS; U YCIOBUN MX 0€301acHOro
MCIIOJIb30BAaHUsl B IOBCEIHEBHOM JKU3HH.
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MaTepUATLHOW TOYKU OT BPEMCHH.
CBoOomHOe majeHue. Y CKOpeHue CBOOOIHOTO
naJIeHusl.

KpusonnHeliHoe nBuxenue. J[BUxeHUE

MaTepHaHBHOfI TOYKHU I1O OKPYKHOCTH C IMOCTOSIHHOM

10 MOZAYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCT,
JIuHeWHas ckopocTbk. [lepuon u yacrota oOpareHus.
leHTpOCTpEMUTEIBEHOE YCKOPEHHE

Pemennie pacuéTHbIX 3aa4 ¢ SIBHO 3a/1aHHOI
(bu3nUecKoil MO/IEBIO C MCIIOJIb30BAHUEM OCHOBHBIX
dbopmyn kunematuku. Iloctpoenue u anamu3 rpadukoB
3aBUCUMOCTEH KMHEMATHUYECKUX BEJIMYMH OT BPEMEHH.
Pacnio3naBanue ¢u3nyeckux sIBICHUN B y4EOHBIX ONBITaX|
U OKpY’Karolllel )KM3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE,
CcBOOOJIHOE Ta/ICHUE TEJI, IBUKECHHUE TI0 OKPYKHOCTH.
Onucanrie MEXaHHMYECKOTO JBMKEHHUS C HCIOIb30BAaHHEM
(U3HMYECKUX BEIMYMH: KOOPAUHATA, IMYTh, IEPEMEIICHHE,
CKOPOCTh, YCKOPEHUE.

Pabota B rpynnax npu niaHUPOBAHUH, MPOBEICHUU U
MHTEPIIPETAIMH PE3YIbTATOB OMBITOB, U aHAJIH3E
JIOTIOJTHATEIbHBIX NCTOYHUKOB MH(OpPMAIIMH 10 TEME.

Tema 3.
Hunamuxka (7 1)

ITpuauun otHocutenbHOCTH ['anmuines. [lepBbii
3akoH HprotoHa. MHepruanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [lpuHuun cynepno3uuuu cui.
Bropoii 3akoH HproTOHA 111 MaTepuaIbHOW TOYKHU.
Tperuii 3akoH HproTOHA 111 MaTepUaIbHbBIX TOYEK.
3akoH BceMHUPHOTO TsAroTeHus. Cuia TsHKECTH.
[lepBas kocmuueckasi ckopoctb. Cuia ynpyroctH.
3akoH ['yka. Bec Tena. Tpenue. Buabl Tpenus
(TOKOs1, CKONb)KeHUs, KaueHus1). Cuna TpeHus.
Cyxoe tpenue. Cuiia TpeHHS CKOJBKCHHS U CHJIA
Tpenus nokos. KoapduuneHnt tpenus.

Cuna conpoTUBJIEHMS NIPH IBUKEHUU TeJa B
XKUJKOCTU WIH Trase.

[TocTynarenpHOE M BpalmaTrelbHOE JBUKEHUE
a0CoOMIOTHO TBEPAOTO Tena. MOMEHT CHUITBI
OTHOCHUTEIIBHO OCH BpameHus. [lnedo cuisl.
VYcnoBus paBHOBECHs TBEPAOIO TeNaA

[TpoBeneHue sKcrepUMeHTa: UCCIIe0BaHUE
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B MPYKHUHE
U pe3UHOBOM 00paslie, OT ux

nedopMaluy; U3ydyeHue JABIKEHUs Opycka 1o
HAKJIOHHOM IJIOCKOCTH; UCCIIEIOBAaHUE YCIIOBHM
paBHOBECHsI TBEPAOIO TeJa, UMEIOIIET0 OCh BPALLEHUS.
OOBbsicHeHHe 0cOOEHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKCHUS,
CBOOOJIHOTO Ma/IeHUs Tel, ABMKEHUS

10 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbroTOHa, 3ak0Ha
BCEMHPHOTO TATOTEHUSI.

OObsicHEHHE OCHOBHBIX MPHUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK MOALIUITHUKH.
OOBsiCHEHHE JIBIKEHHS UCKYCCTBEHHBIX CITYTHHKOB.
Pemenne pacu€THbIX 3a7a4 C SBHO 3aJaHHOU
(bU3NIeCKOil MOJIEBIO C MCIIOJIb30BAaHNEM OCHOBHBIX
3aKOHOB U (GopMyn AMHaMUKU. Pacno3naBanue
(bu3nyecKuX SIBICHUN B YYEOHBIX ONBITAX U
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OKPY’KAIOIICH JKU3HU: WHEPIUS, B3aUMOJICUCTBUE TEll.
AHanmn3 (U3HYECKUX MPOIIECCOB U SIBJICHUMN C
HCITOJIb30BAaHUEM 3aKOHOB W IIPHHITUIIOB: 3aKOH
BcemupHoro tarotenus, |, Il u Il 3akonst HeroToHna,
MIPUHITUIT CYTIEPIIO3UIINK CHJI, TTPUHITUIT PaBHOMPABHOCTH
WHEPIHUAIbHBIX CUCTEM OTCUETA.

Tema 4.
3aKOHbBI COXPaHEHUs
B Mexanuke (6 q)

Nmmynbsc MaTepralbHON TOYKH (Tela), CUCTEMBI
MaTepHaIbHBIX TOUEK. VIMITyIbC CHJIBI M U3MEHEHHE
HMITYJIbCA TeJa. 3aKOH COXPAaHEHUs UMITYJIbCa.
PeakTtuBHOC ABMIKCHUE.

PaGota cuipl. MOLIHOCTE CHIIBL.

Kunernueckast sHeprust MaTepUaaIbHON TOYKH.
Teopema 00 M3MEHEHUH KHHETHYCCKON YHEPTHUH.
[TorenunaneHas sHeprus. [loTeHnnanbHas SHEprus
yrnpyro 1eGopMUpPOBAaHHON MPY>KUHBI.
[ToTennmanpHas sHeprus Teja BOJIN3U MOBEPXHOCTU
3emnu. IloTeHnmanbHBIC M HENOTCHIMAIBHEIC CHJIEL.
CBs13b pabOTHI HETIOTEHITUATBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXAHUYECKOUW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

[TpoBeneHue sKcrepUMEHTa: N3ydyeHHe aOCONIIOTHO
HEYIIPYyroro yzaapa c IMOMOILBIO JBYX OJHMHAKOBbIX
HUTSIHBIX MasTHUKOB; UCCJIEIOBAHUE CBSI3U PAaOOThI CHUJIBI
C U3MEHEHUEM MEXAaHUYECKOW HPHEPruM Teja Ha mpUMepe
PacTSDKEHUST PE3UHOBOIO XKIyTa.

Pemenue pacuéTHbIX 3aja4 ¢ SIBHO 3a/1aHHOM
¢bu3nuecKoil MO/IEIbIO ¢ UCIIOIBb30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYII JUHAMHUKHU

U 3aKOHOB COXpaHeHus. PeleHue KauecTBEHHBIX 3a7a4 ¢
ONOpOi Ha U3y4eHHBbIE B paszzeie «MexaHuKay 3aKOHbI,
3aKOHOMEPHOCTHU U (pusnueckue spiaeHus. Onucanue
MEXaHMUYECKOT'O JIBM)KEHUS C UCTIOIb30BaHUEM
(bU3MUeCKUX BEJTMYMH: UMITYJIbC TeIa, KHHEeTUYeCKast
SHEprus, MOTEHINaIbHAs SHEPIHsl, MEXaHHueckas paboTa,
MeXaHU4ecKasi MOIIHOCTb. AHAIN3 GU3NUECKUX
IIPOLIECCOB U SIBJIEHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMsI MEXaHMYECKON SHEPTUH, 3aKOHA COXPAaHEHUs
UMITyJIbCa.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB 1€HCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: BOJOMET, KOIIED,
NpYKUHHBIN ncToneT. OOBsACHEHNE ABUKEHHSI PaKeT ¢
OTIOpO# HA U3YYCHHBIC (PU3UIECKUE BETUIUHBI U 3aKOHBI
MexaHuKu. Mcnonb3oBaHue Ipyu MOATOTOBKE COOOIIEHUH O
MIPUMEHEHNUN 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUHN JJIS TIOUCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETALIMH U IPEICTABICHUS
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uH(pOpMaINY, KPUTHIECKUI aHATIN3 MTOTy4aeMOn
uHpOopMaLUH.

PA3JEJ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA (24 4)

Tema 1.
OCHOBBI MOJICKYJISIPHO-
KkuHeTryeckor Teopuun (9 1)

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM
teopur. bpoyHoBckoe aBmxkenue. Juddysus.
Xapakrep ABHKEHUS U B3aMMOJCHCTBUS YaCTUILL
BelecTBa. MozeNu CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX T€JI U OOBSICHEHUE CBOWCTB BELIECTBA HA
OCHOBE 3THX Mozenel. Macca monekyi. KonudecTBo
BemlectBa. [locrosunas ABoranpo. TemoBoe
paBHOBecue. Temneparypa u e€ usmepenue. lllkana
temriepatyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UJI€AIbHOTO
raza. AOCoOOTHas TeMIepaTypa Kak Mepa cpeaHei
KHHETHYECKOW PHEPTUU TETUIOBOTO JBUXKECHUS
4yacTHI] ra3a. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akon lanpToHa.
H3omponeccsl B UACAIBHOM rasze ¢ IMOCTOSIHHBIM
KOJIMYECTBOM BeliecTBa. [ 'paduueckoe
MIPEACTABIICHUE U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

IIpoBeneHne 3KCiEpUMEHTA: OIPEEICHUE MACChI
BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE U3MEPECHMMU
00bEMa KOMHATBI, aBJICHHUS U TEMIIEPATyphl BO3/1yXa B
HEH; MCCIIE0BaHNE 3aBUCUMOCTH MEXIY IlapaMeTpamu
COCTOSIHUS PAa3PEKEHHOTO rasa.

OObsicHEeHHE OCHOBHBIX MPUHIIUIIOB JEHCTBUHA
TEXHUUYECKHUX YCTPOMCTB, TAKMX KaK: TEPMOMETP U
OapoMmeTp; M ycIOoBHH MX 0€30I1aCHOIO MCII0JIb30BaHMS B
ITOBCEJHEBHOM KU3HH.

Pacnio3HaBanue pu3nyecKUX SBICHUN B yUE€OHBIX OIBITAX|
U OKpyXaromel xu3Hu: nuddysus, OpoyHOBCKOE
JBUKCHHUE.

OnucaHue TEIJIOBBIX ABJIEHUH C UCIIOJIb30BAHUEM
(bu3nUecKrx BEJIUYUH: JaBJIECHUE rasa, TeMieparypa,
CpelHss KMHETUYeCcKasi SJHEPIHsl XaOTUYECKOTO JIBUKEHUS
MOJIEKYJI, CPEIHEKBAIPaTUYHAsl CKOPOCTh MOJIEKYJI.
AHanu3 (U3NYECKUX MPOLIECCOB U SIBICHUMN
MCIIOJIb30BAaHUEM MOJIEKYJIIPHO-KMHETHYECKON TEOpUHU
CTPOEHHS BEIIECTBA, Ia30BbIX

3aKOHOB, CBSI3U CPEIHEN KUHETUYECKON SHEPIUH
TEIJIOBOTO JBM)KEHHUS MOJIEKYN ¢ aOCONIOTHON
TEMIIEPaTypOX.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3a/1aHHOM
(bu3nUecKoil MO/IENbIO C MCIIOJIb30BAaHUEM OCHOBHBIX
nonoxxeHnit MKT, 3akoHOB U (hopMyIs1 MOJIEKYIISIpHOM
bu3UKH.

Pabora B rpynmnax npu IiaHUPOBaHHUM, TPOBEACHUH U
MHTEPIIPETALIMM PE3YIBTATOB ONBITOB, U aHAIHU3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB MH(OpPMALIMU 10 TEME.
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Tema 2.
OCHOBBI TEPMOJIMHAMUKH

(10 «)

TepmonnHamuueckas cucteMa. BHyTpeHHss1 3HEprus
TEPMOJIMHAMUYECKON CUCTEMBI U

crocoObl e€ u3meHeHus. KoanuecTtBo TEmaoTH U
pabota. BHyTpeHHSsIs1 SHEPTHs] OJJHOATOMHOTO
UJeanbHOro rasa. Buael tennonepenayu:
TEIJIONPOBOJHOCTb, KOHBEKLIUS, U3Iy4EHHE.
VaenpHas TEIoEMKOCTh BeniecTBa. KonuuecTBo
TEIUIOTHI NpH Terwionepenade. [lonsrue 00
agnabatHoM mporecce. [lepBrlit 3aKoH
TepMoanHaMUKU. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJMHAMHKHN K u3omporieccam. I'papudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeobparumocTts
MIPOLIECCOB B MPUPOJIE.

TeroBble MamuHbL. [I[pUHIKIIBI JEHCTBUS TETIOBBIX
MammH. [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX
MammHax. KITJ[ terutoBoi mammnel. [{ukn Kapro u
ero KII/I. Dxonoruueckue npoodiemsl
TETJIODHEPTETUKH.

[IpoBeneHne y4eHHUECKOTO SKCIEPUMEHTA: U3MEpPEHHE
YAEIBHON TEINIOEMKOCTH BEILIECTBA.

OOBbscHEeHHE OCHOBHBIX MPUHIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: JBUTATEIb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOIUIbHUK,
KOHIMIIMOHED; U YCIOBHM UX 0€3011acHOro
MCII0JIb30BAaHUS B MIOBCEIHEBHOM JKU3HMU.

OnucaHue U3y4YEeHHBIX CBOWCTB TEJl U TEIUIOBBIX SIBICHUUI
C UCTOJIh30BaHUEM (PU3NUYCCKUX BEITUYHH: JaBJICHUC Ta3a,
TeMIepaTypa, KOJIUYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, padbora rasza. Pemenue pacu€THbIX 3a7ad C SIBHO
3aJJaHHOM (PU3MUECKON MOJENbIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJ TEPMOJIUHAMUKH.
Pemennie kauecTBEHHBIX 3aj]a4 C OMOPOM Ha

W3YYCHHBIC B pasnene «MomekynsapHas u3nuka u
TEPMOJMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue siBneHus. Paborta B rpynmnax mpu aHaiauze
JOTIOTHUTETbHBIX UCTOYHUKOB MH(OpPMALIMK TTO TeME.

Tema 3.

ArperatHble COCTOSIHUS
BemecTBa. MazoBbIe
nepexoibl (5 u)

[TapooOpa3oBanue u konaeHcauus. Vcnapenue u
KureHue. AOCOMIOTHAsE U OTHOCUTENIbHAS BJIAXKHOCTh
BO3Ayxa. HacelienHslil nap. Y aenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphI
KUTIEHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucramiueckue u amopdHsbie Telna.
AHU30TpOIUST CBOMCTB KpUCTAILIOB. Kuakue
kpuctayisl. CoBpeMeHHble MaTtepuaisl. [TnaBnenue
U KpUCTaJUIM3alMs. Y IelIbHas TeIloTa IJIaBIeHHS.
Cyb6numanusi. YpaBHEeHUE TEIIOBOro OanaHca.

[IpoBeneHne PKCIEPUMEHTA: UBMEPEHUE OTHOCUTEIBbHOU
BJI&JXHOCTH BO3.1yXa.

OObsicHEHHE OCHOBHBIX MPHUHITUIIOB JCHUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK: TUTPOMETP U
MICUXPOMETP, KATOPUMETP; U YCIOBUHN UX 0€30MacHOTO
HMCIOIb30BAHMSA B ITOBCEIHEBHON JKMU3HMU.

Onucanue NPUHIHUIIOB MOJIYYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHO MAaT€pUAJIOB.

Pemenue pacy€THbIX 3a1a4 ¢ SBHO 3aJ1aHHOU
(DUBUYECKON MOJIETBIO C UCTIOIh30BAHHEM

ypaBHEHHUS TEIUIOBOTO OanmaHca. PereHne kauecTBEHHBIX
3a71a4 C ONMOPON Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
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U (pU3NYECKUE SIBICHUS 110 TEME.

Pacnio3naBanue (pu3nuecKux SBJICHUN B Y4€OHBIX
OMBITaX U OKpY’KaroIIeH *KU3HU: JAeopmanus TBEPAbIX
TeJl, HArPEBaHUE U OXJIAXKIEHUE TeJl, U3MCHEHUE
arperaTHbIX COCTOSIHUH BeleCTBa U OOBACHEHHE UX Ha
OCHOBE 3aKOHOB U (pOpMysT MOJEKYJISIPHOH (DU3UKU.
Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH 1U1s
IIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALUN U
IpeCcTaBiIeHUs UHPOPMALIUHU TPHU MOATOTOBKE
COOOILIEHUI O MPUMEHEHUH 3aKOHOB MOJIEKYJISIPHOM
(GU3UKU M TEPMOJMHAMMKHM B TEXHUKE M TE€XHOJOTHSIX.

PA3JIEJI 4. DJIEKTPOAUHAMMUKA (22 1)

Tema 1.
Onekrpocratuka (10 u)

DneKkTpu3anus Tei. DNeKTpUYecKuid 3apsa. JBa
BHJA DJIEKTPUYECKUX 3apsanoB. IIpoBonHukw,
JURJIEKTPUKU U TIOJYIPOBOJHUKU. 3aKOH
COXPaHEHHUs IJIEKTPUUYECKOTO 3apsiza.
BsaumopeiictBue 3apsoB. 3akoH Kynona.
ToueuHbI 2IEKTPUYECKUN 3apsf. DJIEKTPUUYECKOE
nosie. Hanpsk€HHOCT 3JIEKTPUYECKOTO MOJIS.
[TpyHIMI CyNepNO3ULNH dIEKTPUUECKUX TOJEH.
JIuHuKM HanpsKEHHOCTH 3JEKTPUUYECKOTO MOJIS.
PaboTa cui 351eKTpoCTaTHYeCKOro MoJsl.
ITorenuman. Paznocte norennuanos. [IpoBogHuky 1
JURJIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE.
JusnexkTpudeckasl IPOHULIAEMOCTb.
OnektpoéMkocTb. KoHteHcaTop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJIEHCATOpa. DJIEKTPUUYECKUN TOK. Y CITOBHUS
CYILLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. MlcTouHnKH
toka. Cuna toka. [locTossHHBINM TOK. Hampsixenue.
3akoH OMa aJi yyacTKa LEenHu. DJIEKTPUYECKOe
CONPOTHUBJICHHE. Y IEIbHOE CONPOTHUBIICHHUE

[IpoBeneHne PKCHEPUMEHTA: U3MEPEHUE BIEKTPOEMKOCTH
KOHJICHCATOpa.

OOBbsicCHEeHNE OCHOBHBIX TPUHITUIIOB JTCHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUH, TAKHX KaK:
AJIEKTPOCKOTI, JIEKTPOMETP, IEKTPOCTATUYECKAS
3aIUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, KOHIAEHCATOD,
KOIMPOBAJIBHBIM aIrapar, CTPyHMHBIM PUHTEP; U
YCIIOBUHM UX 0E30MacHOTO MPUMEHEHHUS B MPAKTHUYECKOM
KHU3HU.

Pemenue pacy€THbIX 3a1a4 ¢ SBHO 3aJ1aHHOU
(bU3UYECKON MOJIETBIO C UCTIOIh30BAHUEM

OCHOBHBIX 3aKOHOB M (POPMYJT SJEKTPOCTATHKH.
Pemienne kauecTBEHHBIX 3a7a4 C OIOPOM Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUYECKHE
SIBJICHUS TIO TeMe «DJEeKTpocTaThuKa». Paco3naBanue
(bu3nYeCKUX SIBICHUN B YYEOHBIX ONBITAX U
OKPYXKAIOIIEH KU3HU: DJIEKTPU3ALHUS TE,
B3aUMOJICHCTBUE 3apsIOB; U OOBSICHEHHE MX HAa OCHOBE
3aKOHOB U (OPMYI IIMEKTPOCTATHKHU.

OnucaHue U3y4eHHBIX CBOMCTB BEIIECTBA U
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BenlectBa. [locnenoBarensHoe, napauienbHoOe,
CMEIIAaHHOE COEAMHEHHUE ITPOBOJHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH JKoyis-
Jlenna. MOIIHOCTB AJIEKTPUYECKOrO TOKA.

OJIC v BHYTpEeHHEE CONPOTUBICHUE UCTOUHUKA
ToKa. 3akoH OMa il TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe 3aMbIkaHue.
DNEeKTpOHHas: IPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.
DnexTpuuecKuil ToK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MIPUMECHAS
IIPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBolicTBa p—N-
nepexoja. [lomynpoBogHIUKOBBIE TPHUOOPHI.
DNEeKTPUYECKU TOK B PacTBOPax M pacIulaBax
AIIEKTPOJIUTOB. DIEKTPOTUTHIECKAS TUCCOLIUALIUS.
DNeKTpon3. DIEKTPUUECKUN TOK B rasax.
CaMocToATEIbHBIA U HECAMOCTOSTENBHBIN PA3PL.
Mounnus. [lnasm.

JIEKTPUUYECKUX SIBJICHUH C UCIOJIb30BaHUEM (PU3MUECKUX
BEJIMYUH: JIEKTPUYECKUH 3apsJl, HANPsKEHHOCTD
NIEKTPUYECKOTO I0JIsI, TOTEHLIHAJ, Pa3HOCTb
MMOTEHILINAJIOB, 3JIEKTPOEMKOCTbD.

IIpoBeneHue dKCIEpUMEHTa: U3y4YEHUE CMEIIAaHHOTO
COeIMHEHUS pe3ucTopoB; uzMepenue JJ]C nucrounuka
TOKa U €ro BHYTPEHHErO COIPOTHUBIICHUS; HAOIIOJCHUE
anekTposinza. OObSICHEHHE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTUH, Ta-
KHMX KakK: aMIIEpMETp, BOJbTMETP, PEOCTAT,

VCTOYHUKHU TOKA, JIEKTPOHArpeBaTEIIbHbIC

puOOPBHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI B (DOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBEIH
JIMOJ1, TaJlbBaHKMKA; U yCIOBUM HX 0€301acHOro
IIPUMEHEHHUS B MIPAKTUUYECKON >KU3HH.

Pemenne pacu€THbIX 3aja4 ¢ SIBHO 3aJlaHHOMN
(Gu3NYECKOl MOJIENIbIO C UCIOJIB30BAaHUEM OCHOBHBIX
3aKOHOB U (Gopmyn TeMbl «I10CTOSIHHBIN 3MeKTpUUeCcKuil
TOK». Pacno3HaBaHue QU3NYeCKUX SBIECHUIN B y4eOHBIX
OMbITaX U OKPY>KAIOIIEH KU3HU: DJIEKTPUUECKAS
MIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMTHOE JIEUCTBUSA TOKAa. AHAIMU3 JIEKTPUUYECKHUX
SBJICHUN U MPOIIECCOB B LEMAX MMOCTOSHHOTO TOKAa C
HCIIO0JIb30BAaHNUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEZI0BATEIBHOTO U MApauIEIbHOTO COEAUHEHUS
IIPOBOJHUKOB, 3aKOH [[xoyis -Jlenua.

OnuncaHne U3y4eHHBIX CBOWCTB BEUIECTB U
AIIEKTPUYECKUX SIBJIEHUIN C MCIOJIb30BAaHUEM
(bu3NYECKUX BEJIMYUH: JIEKTPUUECKUN 3apsl, cujia TOKa,
AIIEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHHE, pa3HOCTh noTeHmanos, DJIC, padora
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TOKa, MOLTHOCTb TOKa.

Hcnonb3oBanne HHOOPMAIIMOHHBIX TEXHOJIOTHH IS
IIOMCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUN U
npecTaBiIeHus HHPOPMALIUU TIPHU MOATOTOBKE
COOOLIEHUH O NPUMEHEHNHU 3aKOHOB IOCTOSHHOI'O TOKa B
TEXHUKE U TEXHOJIOTUSIX

PezepB Bpemenn (2 4)

37




PII ®uszuka. COO 10-11_bazosslii yposens. @OOII 2023 r.

TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®U3NKA

11 kaacc

2 yaca B HeJIeNm0, Bcero — 68 vaco, pesepB 3 daca

TemaTnueckuii 0J10K, TeMa

OcHOBHOE co/lep:KaHue

OcHoOBHbBIE BU/IbI 1eSITEIbHOCTH YUALIIUXCH MPH
M3yYeHHH TeMbl 3
(Ha ypoeHe yueOHbIx Oelicmeuil)

PA3JIEJI 4. DJJEKTPOJUHAMMKA (11 1)

Tema 1.
MaruuTtHOE mone.
DeKTpoMarHuTHas
uaaykiust (11 q)

[TocTostHHbIe MarHuThl. B3aumoneiicteue
IIOCTOSIHHBIX MarHuToB. MaruutHoe nojie. Bekrop
MarHuTHOM uHAyKuuu. [IpuHiun cyneprnozuunu
MAarHUTHBIX MOJel. JIMHUM MarHUTHOM WHIYKIIUU.
KapTuHa n1uHUI MarHUTHOW MHAYKLHHU IOJIS
IIOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJIe
IIPOBOJHMKA C TOKOM. KapTuHa JIMHUN MHIyKUUU
MarHUTHOTO I0JIA JUIMHHOTO MPSMOTO
IIPOBOJHMKA

Y 3aMKHYTOI'O KOJIbIIEBOTO IPOBOJHHKA,

KaTyIIK1 ¢ TOKkoM. OneIT DpcTena.
B3anMozeiicTBue IPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ Moaynb U HanpasiieHue. Cuna
Jlopenua, €€ MOysb U HampaBieHue. J{BUKEeHHE
3apsHKEHHOM 4acTULbl B OTHOPOAHOM MarHUTHOM
nosie. Pabora cunel Jlopenna.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IToTOoK BEKTOpa MarHUTHOW MHIYKIIHH.

O/1C nHayKuMH. 3aKOH AJIEKTPOMAarHUTHOU
nHaykiuu dapanes.

BuxpeBoe anekrpudeckoe noise. IC uHaAyKIMN B
MIPOBOJAHMKE, TBHUKYLIEMCS MOCTYIATENbHO B
OJIHOPOAHOM MarHutHoM nose. [Tpasuiio Jlenna.
NunyktuBHOCTH. SBieHne camouHaykiuu. JDJ1C

IIpoBenenue 3KCrepUMEHTa: U3y4YE€HUE MATHUTHOTO IOJIS
KaTyIIKH C TOKOM; UCCJIEI0BAaHUE JIEUCTBUS MTOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; UCCIJIEZJOBAHUE SIBJICHUS
AJEKTPOMAarHUTHOM MHIYKIIMH.

OOBsicHEHHE OCHOBHBIX IPUHIUIIOB AEHCTBUS
TEXHUUYECKUX YCTPOMCTB, TAKMX KaK: MIOCTOSIHHbIE
MarHMThl, 3JIEKTPOMArHuThl, 3JIEKTPOABUIATENb,
YCKOPUTENIN 3JIEMEHTAPHbBIX YaCTHIL], HHAYKIIMOHHAs
1eyb; ¥ YCIOBHH MX 0€3011aCHOrO MPUMEHEHUs B
MIPAaKTUYECKON JKU3HHU.

Pemenne pacu€THbIX 3a1a4 Ha MPUMEHEHUE

¢dhopmMy Tembl «MarHuTHoOE MoJie. DIeKTpOMarHuTHas
VUHIYKLHS.

Pemenne xauecTBEHHBIX 3aJa4 ¢ ONMOPOM Ha

U3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (puznueckue
SIBJIIEHUSI TeMbl «MarHuTHoe nojie. DJIEKTPOMarHUTHast
UHAYKLIHD». OnpeneneHue HalnpaBiIeHUsl BEKTOpa
WHIYKIMY MarHUTHOTO MOJIS POBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cunsl JlopeHna.

PacnioznaBanue ¢uznyeckux sIBICHUN B y4eOHBIX
OMbITaX M OKPY)KAIOWIEH XU3HU: B3aUMOJAECUCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAsI UHIYKIUS, 1eHCTBUE
MarHMTHOIO TOJIS Ha Mpo-

BOJHHMK C TOKOM M JIBHXKYUIHICS 3apsi.
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CaMOMHAYKIMH. DHEPrusi MarHUTHOTO IOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE IOJIe€.

AHanu3 3J1eKTPOMarHUTHBIX SIBJIEHUN C UCHOJIb30BAHUEM
3aKOHA AJIEKTPOMArHUTHOW MHIYKIIMH.

Omnucanue U3y4EeHHBIX CBOICTB BEIIECTB U
JJIEKTPOMArHUTHBIX SIBJIECHUM C MCIOJB30BaHUEM
(Gu3NYeCKUX BEJIUYMH: MHIYKLIHS MarHUTHOIO MOJIA,
cwia Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTYUIKH,
SHEPIUs IEKTPUUYECKOI0 M MarHUTHOTO HOJEH.

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI (24 )

Tema 1.
MexaHuueckue u
AJIEKTPOMArHUTHBIE
koseOanus (9 u)

KonebarenbHas cucrema. CBOOOIHBIE
MeXaHW4YecKHue Kosiebanus. ['apMoHUYecKue
konebanus. [lepuon, wacrora, amIumMtyna u ¢asa
kosneOanuil. [Ipy>KUHHBIN MasTHUK.
MareMaTnyeckuii MasTHUK. Y paBHEHHE
rapMOHHUYECKHX KoJjiebanui. IIpeBpaimenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHMSIX.
Konebartenbubiit koHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUSI B UICaTbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH
COXpaHEHHUsI SHEPTUH B UJACATHLHOM KOJIeOaTEIIbHOM
KoHType. [IpeacraBienue o 3aTyxaromux
KoJieOaHusIX. BeIHY I€HHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeinykaeHHbIE
AIIEKTpOMarHuTHbIe Konebanus. [lepeMeHHBIN TOK.
CuHyconganbHbIN MTEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUITUTYJHOE U JIEUCTBYIOIIEE
3HAYCHHUE CHUJIbI TOKA W HAMPSDHKEHUS.
Tpanchopmarop. [IpousBoacTso, nepenada

1 TIOTpeOJICHUE DIICKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJICTBE
anekTpodHeprun. Kynprypa ucnoab30BaHus

[IpoBenenue sKkCEpUMEHTa: UCCIECIOBAHUE 3aBUCUMOCTH
nepuoaa Majblx KoleOaHHH rpy3a Ha HUTU OT JIMHBI
HUTH U MacChl TPy3a; UCCICAOBAHUE NIEPEMEHHOTO TOKA
B LIENIH U3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTylKu U pe3ucropa. OObsCHeHNE
OCHOBHBIX IIPUHIUIIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX KaK: 3JEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTponepenay; u
YCJIOBHM MX 0€30MacHOTO MPUMEHEHUSI B MPAKTUUECKOU
KW3HU. Perienne pacy€THbIX 3a1a4 ¢ SBHO 3aJaHHOU
(hbU3UYIECKO MOJIETBIO C UCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYI, OMUCHIBAOIINX

MEXaHWYECKHUE U DJICKTPOMArHUTHBIE KOJICOAHMSI.
OnurcaHne U3y4YEeHHbIX MEXaHUUYECKUX U
AJIEKTPOMArHUTHBIX KOJIEOAHUM C UCIIOIh30BaAHUEM
(u3MUECKUX BEJIMYMH: MEPUOJI U YacToTa KojeOaHuM,
amruintyna u ¢asa koneOaHu, 3apsaa U cujia TOKa B
MPOIECCEe TAPMOHUYECKUX AIEKTPOMATHUTHBIX
kojebaHuii. Perienne KauecTBEHHBIX 3a/1ad ¢ OMOPOW Ha
W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHHYECKHUEe U DIIEKTPOMArHUTHBIE KOJICOAHMUS.
Pabota B rpynmnax npu nmiaaHUPOBaHUH, MPOBEICHUN U
WHTEPIPETAUUN PE3YJIbTATOB OMBITOB, U AHAJIU3E
JIOTIOJTHUTEILHBIX UCTOYHUKOB HH(GOPMAIH 110 TEME.
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QJICKTPOOHCPI'H B HOBCGI[HCBHOI\/'I KHN3HU.

Tema 2.
Mexanuueckue n
3JICKTPOMArHUTHBIE BOJIHBI (5

MexaHuuyeckue BOJIHBI, YCIOBUSI PaCIPOCTPAHEHHUS.
ITepuon. CxopocTh pacpOCTpaHEHUS U JUIMHA
BouiHBI. [lonepeunsie

U TIpoAoJbHBIC BOMHBEL. MHTEpdepeHus

U Audpakiys MEXaHUYECKUX BOJH. 3BYK.
CxopocTth 3ByKa. [ poMKkocTh 3Byka. BbicoTa
ToHa. TemMOp 3ByKa. DIEKTPOMArHUTHBIE BOJIHBIL.
YcnoBus U3mydeHUs MEKTPOMAarHUTHBIX BOJH.
B3aumMHuas opuenTanus BektopoB E, B, v B
AIIEKTPOMAarHuTHOU BosHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE,
peroMIIeHue, Mospu3anus, Tudpaxius,
unrepdepeniusa. CKOpOCTh NEKTPOMATHUTHBIX
BosiH. [lIkana 3MeKTPOMAarHUTHBIX BOJIH.
[IpumeneHne 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
u ObITY.

[TpuHIUTIBI paTOCBS3U U TEIICBHUICHMUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpYKaloIIe Cpeibl.

OObsicHEeHHE OCHOBHBIX MPUHIUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOIMHU, TAKUX Kak:
MYy3bIKaJIbHbIE UHCTPYMEHTBI, YIIbTPa3By- KOBas
JMAarHOCTUKA B TEXHUKE U MEAUIMHE, pajap,
paguonpuéMHUK, TEIEBU30pP, aHTeHHa, Tenedon, CBY-
neydb; U yCIOBHM UX 0e30MacHOro MpUMEHEHHUs B
MIPAaKTUYECKOU KU3HH.

Pemennie pacuéTHBIX U KaUeCTBEHHBIX 3314

C OIOpPOM HAa U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAIOIINE PACIPOCTPAHEHUE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue
UH(GOPMAIIMOHHBIX TEXHOJIOTHH 7Sl TIOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUUA U TIPEACTABICHUS
uH(pOpMaIK TIPU MOJATOTOBKE COOOIICHUIH 00
MCIIOJIb30BAHUU AJICKTPOMATHUTHBIX BOJIH B TEXHUKE.
VYyactue B AUCKycCcUU 00 AJIEKTPOMArHUTHOM
3arpsiI3HEHUU OKPY’KaIOIEH Cpesbl.

PaGora B rpynmax npu riiaHUPOBaHHUH, TPOBEICHUHU U
HWHTEPIIPETAIIUU PE3YJIbTATOB ONBITOB, U aHAJU3E
JIOTIOTHUTEIbHBIX UCTOYHUKOB MH(OPMALIUU IO TEME.

Tema 3.
Onruka (10 u)

I'eomerpuueckas ontuka. [Ipsmonuneninoe
pacmpocTpaHeHHEe CBETa B OJHOPOIHOU cpere.
Toueunslii UICTOUHUK cBeTa. Jlyu cBera.
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHUSI CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETA.
AOcComoTHBIN Mokazarens npeiaomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenpHbril yroiu
MOJIHOTO BHYTPEHHEro oTpakeHus. Jucnepcus
cBeta. CimokHBIN cocTaB Oemoro ceera. I[Ber.

[IpoBenenue sKcriepuMeHTa: HaOIIOEHNUE JUCTIEPCHH
CBETA; U3MEPEHUE MOKA3aTeNsl MPEITOMIICHUS CTEKJIA;
UCCIIEJIOBaHHE CBOMCTB M300pakeHUN B JIMH3AX.
OOBsicHeHHe OCHOBHBIX MPUHITUTIOB JACHCTBUSA
TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUM, TAKUX KakK:
OYKH, JIyna, GoToarmapar, IpOSKIIMOHHBIN anmapar,
MHKPOCKOII, TE€JIECKOIl, BOJJOKOHHAsI ONTHUKA,
nudpakIoOHHAs penieTKa, MOJISIPOUI; U YCIOBUN MX
0€30MMacHOTO MPUMEHEHUSI B PAKTHYECKOMN JKU3HH.
Pemienne pacy€THbIX 3a/1a4 ¢ ABHO 3aJIaHHOMN
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Cobuparoiue 1 paccenBarolue JUH3bL. ToOHKas
nrH3a. POKYCHOE PACCTOSHUE W ONTUYECKAs CUJIa
TOHKOW JuH3BI. [locTpoeHne n300pakeHuii B
coOuparoImMx ¥ pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3bI. YBEJIMYEHHE, JaBAEMOE JIMH30M.
IIpenenbl IPUMEHUMOCTH T€OMETPUYECKOM
ONTHUKH.

BonnoBas ontuka. IHTEepdepeHius cBera.
KorepenTHble UCTOYHUKHU. Y CIIOBHS HAOMIOACHUS
MaKCUMyMOB 1 MHHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX MCTOYHUKOB.

Hudpakmus ceera. JludpakimonHas pemeérka.
YcnoBue HaOIIOICHUS TIIAaBHBIX MAaKCUMYMOB TIPH
MaJI€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
mubpakimornyro pemeTky. [lonspusanus cBera.

(bu3n4ecKoil MOZIEIbIO C UCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYII T€OMETPUUECKON ONTHKH.
ITocTpoenue u onucanue U300paxeHus, CO31aBaeMOro
IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301. Pacio3HaBanue
(u3NYECKUX SIBIICHUM B OINBITaX U OKPY’KarOIIEH KU3HU:
IPSIMOJIMHENHOE pacpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, nHTephepeHus, Judpakuus u
NOJIIPU3ALUS CBETA, IUCIEPCHs CBETA.

AHanu3 ONTUYECKUX SIBIICHUM C MCIIOJIb30BaHHEM
3aKOHOB: 3aKOH IPSIMOJMHENHOIO paclpoCTpaHEHUsI
CBETa, 3aKOHbI OTPAXEHUS CBETA, 3aKOHbI MPEIOMIICHUS
CBeTa.

Onucanue ONTUYECKUX SBICHUM C UCIOJIb30BAHUEM
(Gu3NYeCKUX BEMUYMH: (OKYCHOE PACCTOSIHHE U
ONTUYECKAasl CHJIA JIMH3BL

PA3JIEJI 6. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH (4 u)

Tema 1.
OcuoBbl CTO (4 u)

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKOM
MexaHuku. [loctynarsl cnenuanbHOM

TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTD
MOJZYJII CKOPOCTH CBETA B BAKYyME,

IIPUHLIAII OTHOCUTENIBHOCTH DWHINTEIHA
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEICHHE
BPEMEHM U COKpAIlEHUE JIMHBI. DHEPrus 1
UMITYJIBC PEIATUBUCTCKOM YaCTHULIBL.

CBsI3b MacChl € SHEPTUEN U UMITYJIbCOM
PENATUBUCTCKON YaCTULBl. DHEPIUsl MOKOS.

Pemenne xadyecTBEHHBIX 3aJa4 ¢ ONOPOM Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE
sBieHus 1o teMe «OcHoBbl CTO».

Hcnonb3oBanne nHGOPMALIMOHHBIX TEXHOJIOTUHN IS
NIOMCKa, CTPYKTYPUPOBaHMS,

MHTEpIpEeTalMi U IpeICTaBlIeHNUs HH(OPMALIUK TIPU
MO/ATOTOBKE COOOIIEHUI O TPaHUIIAX MPUMEHUMOCTHU
KJIacCCUYeCKOoM MexaHuku u ocHoBax CTO.

PA3JIEJI 7. KBAHTOBASA ®U3UKA (15 4)

Tema 1.
DJIeMEHTEI KBaHTOBOM
ontuku (6 4)

®ortounsl. ®opmyna Ilnanka cBs3u sHEprUuu
¢doTOHA C ero 4yacToTol. DHEPrus U UMITYJIbC
¢orona. OTKpBITHE U MCCIEIOBAHUE

OOBsicHEeHHE OCHOBHBIX IMPUHIUIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB, TaKMX KakK: (OTOIEMEHT,
(doToaTUMK, CoIHEeYHast OaTtapesi, CBETOAMOMA; U YCIOBUI
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dotoaddexra. Onbiter A. I'. CtonmeroBa. 3aK0OHbBI
dororddekra. YpaBHeHne DUHIITEHHA IS
dotoaddekra. «KpacHas rpanunay dorodddekra.
Hasnenue cBera. OnbiTel I1. H. JIcOenena.
XUMHUYECKOE JIEUCTBUE CBETA.

ux 0€30MacHOro MPUMEHEHUsI B MPAKTHUYECKON >KU3HH.
Pemenue pacuéTHbIx 3a1a4 ¢ BHO 3aIaHHOMN
(hu3MUecKoil MOJENbIO C UCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U ()OpMYJT KBAHTOBOU OTNTHKHU.

Pemenne kauecTBEHHBIX 3aJa4 C OMOPOM Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOM
OIITHKH.

Pacnio3naBanue (Gpu3MUECKUX SBICHUN B Y4EOHBIX
ombITax: (oTO3IEKTpUUeCKuii 3P deKT, CBeToBOE
nasnenne. Onrcanne U3y4eHHBIX KBAaHTOBBIX SIBICHUH U
MPOIECCOB C UCHOIB30BaHUEM (PUBNYECKUX BETUUHH:
CKOpOCTB DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI U
4acToTa CBETa, DHEPTHsl M UMITYIIbC (HOTOHA.

Tema 2.
Crpoenue atoma (4 1)

Mopenb aroma Tomcona. OnbiTel Pesepdopaa mo

pacCCAHnI0 O-4aCTHII. HnaHeTapHa;I MOJCJ/Ib aToMa.

IToctynatel bopa. M3iydeHue u noriomeHue
(GOTOHOB MpU Mepexojie aToMa ¢ OJHOI'O YPOBHS
SHEepruu Ha apyroi. Buasl cnektpos. CrnexTp
YPOBHEM DHEPruu aToma BOJOPOJA.

BosHOBBIE cBOiCcTBa yacTull. BonHel ae bpoitns.
KopnyckynsspHO-BOJIHOBON AyalIu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuYEHUE.

[IpoBeneHue 3KcriepuMeHTa: HaOIIOJCHUE JIMHEHYATOTO
CIEKTpa.

OObsicHeHHe OCHOBHBIX MPUHIIUIIOB JACHCTBUSA
TEXHUYECKUX YCTPOMCTB, TAKUX KAK: CHEKTPOCKOII,
Ja3ep, KBaHTOBBIM KOMIBIOTED; U YCIOBUM HX
0€30MMacHOTO MPUMEHEHUS B TPAKTHUECKON >KU3HH.
Pemrenne kauecTBEHHBIX 3a/1ay C OMOPOM HA
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
sBieHust mo teme «Ctpoenue atomay. PacrosHaBanue
(u3MUeCKUX SBICHUN B yU4EOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEWYATOTO CTIEKTpa.

AHanu3 KBaHTOBBIX MPOLECCOB U SIBJICHUN

C MCIIOJBb30BaHUEM TOCTYJIAaTOB bopa

Tema 3.
ATomuoe sapo (5 u)

OKCIIEPUMEHTHI, IOKA3BIBAKOLIUE CIOXKHOCTh
cTpoeHus saapa. OTKphITHE PaMOaKTUBHOCTH.
OmneiThl Pe3epdopaa mo onpeneneHuio cocrana
panuoakTUBHOrO M3nydeHus. CoiicTBa anbda-,
Oera-, ramMmma-usnydenus. Biusiaue

[IpoBeneHne YICHHUECKOTO IKCIIEPUMEHTA!
HCCIIeIOBaHNE TPEKOB YaCTHI] (10 TOTOBBIM
tdhotorpadusm). OObsICHEHHE OCHOBHBIX MPUHITUTIOB
JEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
JIO3UMETP, Kamepa BuiibcoHa, siAepHBbIil
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PaAOAKTUBHOCTH HA KUBbIE OPTaHU3MBI.
OtkpeITHE IpOTOHA U HeWTpoHa. HykiioHHas
Mozenb sapa IeizenOepra—LlBaHeHko. 3apsiy
anpa. MaccoBoe yucno sapa. M30Tomnst.
Anbda-pacnian. IIEKTPOHHBIA U TTO3UTPOHHBIN
Oera-pacnaz. ['amma-usinydenue. 3akoH
PaaMOAKTUBHOIO pacraja.

OHeprus CBs3U HYKJIOHOB B siApe. SIE€pHbIE CUJIBL.

Jedext maccol szpa.

Snepusle peakuuu. [lenenue u cuHTE3

anep. AnepHsiii peakrop. TepMosAEpHBIA CUHTES.
[TpoGiieMbl U NEPCHEKTUBBI AEPHON IHEPIETUKH.
DKOJIOrM4ECKHE aCHEeKThl AIEPHON PHEPIETUKHU.
OnemeHTapHble YacTUllbl. OTKPHITHE MTO3UTPOHA.
Metozbl HaOMIOCHUS U PEerUCTPaLluU
AJIEMEHTAPHBIX YACTHII.

@dyHaaMeHTaIbHbIE B3aUMOJCHCTBUS.

EnunctBO u3nyeckoil KapTUHBI MUpa

peakTop, aToMHasi 6oM0a; ¥ yCIOBUN WX
0€30MMacHOTO MPUMEHEHUS B TPAKTHYECKON IKU3HU.
Pemenne kauecTBEHHBIX 3aJa4 C OMOPOM Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3HUECKUE
SIBIIGHUS TIO TeMe «ATOMHOE SIIPO».

Pacnio3naBanue Qpu3nueCKuX SBICHUN B Y4EOHBIX
OIBITaX U B OKPY)KAIOIIEH KU3HU: €CTECTBEHHAs U
HCKYCCTBEHHAs PaJlOAKTHBHOCTb.

Onucanue U3y4eHHBIX KBAHTOBBIX SIBICHUN U
IPOIIECCOB C MCIOJb30BaHUEM (U3HUYSCKUX BEIIMYMH:
HepuoJ Moiypacmnaja, SHEPrus CBS3H

ATOMHBIX SIIED.

AHanu3 NpoIeccoB U SBICHUM C UCHOIb30BAHUEM
3aKOHOB W TIOCTYJIATOB: 3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUS MacCOBOTO
qHClia, TOCTyJaThl bopa, 3aK0H pajinOaKTUBHOTO
pacmaja.

HcnonwszoBanre nHGOPMAIIMOHHBIX TE€XHOJIOTHH IS
MOMCKa, CTPYKTYPUPOBAHMUS, UHTEPIPETAIINH U
MpeicTaBICHHs] HHPOPMAIMK TTPU

MOJITOTOBKE COOOINEHU O MPUMEHEHUU 3aKOHOB
KBaHTOBOH (DM3MKH B TEXHHKE W TEXHOJIOTHSIX

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU (7 u)

Tema 3.
DJIeMeHTBI acTPO(OU3HKH

(7 )

Ortanbl pa3BuTus actpoHoMmuu. [IpuknanHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé3mnoro Heba. Co3Be3nusi, sipKue 3BE3HI,
IUTAHETHI, UX BHJUMOE JBHKEHHUE.

Conneunas cucrtema. Comnaiie. ComHeunas
akTUBHOCTh. McTounuk sneprun ConHia u 3BE31.
3Bé3)II)I, X OCHOBHBIC XapaKTepI/ICTI/IKI/I.

I[I/Ial"paMMa «CHCKTpaJ'IBHBIﬁ KJIaCC - CBETUMOCTB».

3BE3bI TIaBHOU I1OCIEN0BATEILHOCTH.

[ToaroroBka cooOIIeHN 0 METOIaX MOJIYICHHS
HAy4YHBIX ACTPOHOMHYECKUX 3HAHUU, OTKPBITUSX B
COBPEMEHHOM aCTPOHOMMH.

Brinonnenue 3aganuid, TpOBEPSAIOMINX BIIaJICHUE
OCHOBOITOJIATalOIUMHU aCTPOHOMUYECKUMU MOHSITUSIMH,
MO3BOJISIOIIMMU XapaKTEPU30BaATh MIPOLIECCHI,
MPOUCXOASIINE B 3BE€3/1aX, B 3BE3AHBIX CHCTEMAX, B
MEXTaJaKTUIECKOU cpejie; ABMKeHHE HEOECHBIX Tel,
SBOIIOIHIO 3BE31 U BeeneHHOM.
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3aBUCHUMOCTB «Macca - CBETUMOCTb» JUIsl 3BE3]
IJIaBHOW MOCJIEIOBATENBHOCTU. BHYyTpeHHEe

MPOUCXOKACHUH U 3BoJtonnu CoJiHIA U 3BE3L.
OTtansel XU3HM 3BE311. Mieunsbiii [1yTh - Haia

lNanaktuke. Tunel ranaktuk. Paguoranaktuku
1 KBasapbl. UEpHbIE ABIPBI B s1Ipax TAAKTHK.
Bcenennas. Pacimupenne Beenennoi.

3akoH XaObna. Pazberanue raisakTHK.
Teopus bonbmoro B3peiBa. PenukroBoe

Meraranaktuka. Hepeménasie nmpoodaeMbl
aCTPOHOMUH.

ctpoeHue 3B&311. CoBpeMEHHbIE NMPEACTABICHUS O

lamaktuka. Ilonoxenue u nemxenne CoJHIA B

usnydenre. Macmrabnasi cTpykrypa Beenennoit.

[IpoBenenue HAOIIOACHUI HEBOOPYKEHHBIM

IJ1a30M C MCHOJB30BaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl ONIPEACIICHUS TOJI0KEHUSI HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3HS
CeBepHOro MOJymapus U SIPKUE 3BE3/IBI.

[IpoBenenue HabmrOAeHMIA B Teneckomn JIyHBI, TIaHET,
Muieunoro Ilytu.

OBOBIIAIOMIEE ITOBTOPEHHUE (4 )

Cucremaruzauus |
00001IEeHnEe

MmarepHaia Kypca (QU3UKU
(4 )

Ponb pu3uKu M acCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITMAIILHOM M ITUYCSCKOM
chepax AesITeNFHOCTH YENIOBEKa; POJib U MECTO
(U3UKK U aCTPOHOMUU B COBPEMEHHOM Hay4HOI
KapTUHE MHpPA; poiib (DU3MUECKON TeOpHH B
(bopMHUpPOBaHUH TIPEACTABICHUN O (PU3UUECKON

00111eM PsiTy COBPEMEHHBIX €CTECTBEHHOHAYUYHBIX

MPEICTAaBICHUN O TPUPOJIE

KapTHHE MHMpa, MECTO (PM3UYECKOM KapTHHBI MUpa B

VY4acTthe B AMCKYCCUU O POJIH (DPUBHUKU U

aCTPOHOMHHU B PA3NIMUHBIX chepax IesTelbHOCTH
YeJI0BEKA.

[ToaroroBka cooOmieHni 0 MecTe PU3NUECKON KapTHUHBI
MHUPaA B Py COBPEMEHHBIX MPEICTABICHUN O IIPUPOJIE.
BoinonHenue y4eOHbIX 3aJJaHUM, 1EMOHCTPUPYIOLINX
OCBOCHHME OCHOBHBIX MOHATHH, (PU3NYECKUX BETUYUH U
3akoHOB Kypca ¢u3ukn 10—11 kmaccos.

Pe3eps Bpemenn (3 )

44




