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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma 1o ¢u3uke Ha ypoBHE CpeqHero odimiero odpasoBanus (0a30BbIH YPOBEHD
U3yUYeHHs TIPEIMETa) COCTABJICHA Ha OCHOBE TOJOXEHUN M TPeOOBAHUI K pe3ysbTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMBbl, IPe/ICTaBICHHbIX B DefepaqbHOM TOCYJapCTBEHHOM
oOpasoBarenbHOM cTaHaapte cpeanero oodmero odpazoBanus (GI'OC COO), a Takxke ¢ yuéTom
[TpumepHoii mporpaMmbl BocriuTanus M Konuenuuu npenoaaBanust yuyeoHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit @enepanuu, peaqn3yonmx OCHOBHbBIE
o0mieo0pa3oBaTeabHble TPOrPAMMBI.

Copnepxanue IlporpamMmMel HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa ydamuxcst 10—11 knacco npu oOyueHuu ux ¢usuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO nojxofa. [Iporpamma coorBerctByeT TpedoBanusiMm @PI'OC COO k nmiaaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METa- MPEeIMETHBIM pe3ybTaTaM 0O0y4YeHHUs], a TAKXKE YUUTHIBAET
HEOOXOIMMOCTh PEATH3alMA MEXKIPEIMETHBIX CBs3€i (U3MKKU C eCTECTBEHHO-HAYYHBIMH y4EOHBIMH
npeaMeramu. B Heli onpenensoTcsi OCHOBHBIE LIETH HM3y4YeHUs (U3MKU HA YPOBHE CpPETHEro OOIIero
00pa3oBaHusl, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PM3HUKU: TMIYHOCTHBIE, METANpEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma BKiIOYaeT:

- IUTaHUPYEMBbIE PE3YJIbTAaThl OCBOCHHS Kypca (PM3MKK Ha 0a30BOM YPOBHE, B TOM YHUCIIE
IpeIMEeTHbIC Pe3yabTaThl M0 TOJaM OOY4CHHS,

— coJiepkanue yuyeobHnoro npeameta «Ousuka» mo rogam o0ydeHuUs;

- IPUMEPHOE TeMaTHYeCKOoe MIaHHUPOBAHUE C YKa3aHHMEM KOJIMYECTBA YacOB HA U3yUEHUE
KaKIOW TeMbl U MPUMEPHON XapaKTePUCTUKON yueOHON NesTebHOCTH yUalluXcs, peaan3yeMon mpu
U3yYCHHUH ITHX TEM.

[Tpu pa3zpaboTke pabodyeil mporpaMmbl B TEMaTHUYECKOM IUIAHUPOBAHUH YYTEHBI BO3MOXHOCTHU
UCTIOJIB30BaHUS AJIEKTPOHHBIX (IH(POBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIUXCS Y4eOHO-
METOJUYECKUM MaTepualiaMu (MyJIbTUMEAUMHBIE MPOTPaMMBbl, IJIEKTPOHHbBIC YUEOHUKH U 33JaUHUKH,
AIIEKTPOHHBIE OMOIMOTEKH, BUPTYaJIbHBIC JTA00OPATOPUH, UTPOBBIE TPOTPAMMBI, KOJIJICKIIMH UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB), peannu3yromuMu aunakrudeckue Bo3moxknoct UKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIHCTBY 00 00pa30BaHUM.

KonnuecTBo yacoB B TEeMaTHYECKOM IIJIAHUPOBAHUHM HAa W3YyUYEHHE KaKIOW TEMbI SIBISETCS
OPUEHTUPOBOYHBIM M MOXET ObITh U3MEHEHO KaK B CTOPOHY YMEHBIIICHUS, TaK U YBEIMUYCHUS B
3aBHCUMOCTH OT PEaTM3yeMbIX METOJANYECKHX MOAXO0/I0B U YPOBHS MOJTOTOBICHHOCTH YJaIUXCH.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «®U3UKA»

®dusnka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX HMPUPObI, BBICTYNAas B KauecTBE y4yeOHOIo
npeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBIH BKJAJ B CUCTEMY 3HAaHUUH OO0 OKpyKalolleM MHpE.
[IkosbHBINA KypC (PU3UKH — CUCTEMOOOPA3yIOIIUI 1151 €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEJAMETOB,
MOCKOJIbKY (pH3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XHMUEH,
6uosiorueit, puznyeckoit reorpadueil U actpoHoMHe. Vcronb30BaHNe U aKTUBHOE NPUMEHEHHUE
(Gu3nUecKnX 3HAHUH ONpEIeNseT XapakTep U pa3BUTHE Pa3sHOOOPAa3HBIX TEXHOJOTHH B cdepe
JHEPreTHKHU, TPAHCIIOPTAa, OCBOCHMsI KOCMOCA, TOJYYEHHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiicTBamHu U p. V3ydenue pU3NKN BHOCUT OCHOBHOM BKJIAJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYIHOM
KapTHHBI MUpA y4aluxcs, B opMUpOBaHUE YMEHUN IPUMEHSTh HAy4YHbIM METO/ 110- 3HaHUS NPU
BBITTOJIHEHUH UMH YU9€OHBIX HCCIICIOBAHUM.

Kypc sBisiercs JIorndecku 3aBeplIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX Pa3JesioB (PU3UKH,
BKJTIOYAET KaK BOIIPOCHI KJIACCUYECKOH, TaKk U coBpeMeHHON ¢u3uku. Kypc pusznku 00bennHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce sBisercs GpopMupoBaHue MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTepuy, BellecTBe U noie. Pabouas nmporpaMma mpezmnosiaracT UCIojib30BaHue
rYMaHUTapHOT'O MOTEHIMaIa (U3NUYECKON HAyKH, OCMBICICHHUE CBSI3U Pa3BUTUS (DU3UKU C pa3BUTHEM
oOuiecTBa, a TaKKe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 3KOJOTMYECKUMHU MPOOIEMaMH.
Kypc ¢usuku npennonaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKUX U TEXHOJIOTMYECKHUX



IIPWIOKEHUN U3YYEHHBIX TEOPHM U 3aKOHOB.

W nest sKon0ru3anum B Kypce peanu3yeTcsl IOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIEp KaHus,
MOCBAUIEHHBIX AKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU H
TEXHOJIOTHH, a Takke OOCYXJAEeHUS MPOoOIeM palOHAIBHOIO MPHUPOAONOIB30BAHUS U IKOIOTUYECKOM
0€30MacHOCTH.

CTep:KHEBBIMU dJIEMEHTaMH Kypca (U3UKU CpellHE IIKOJbI ABISAIOTCA (U3MYECKUE TEOPUU
(bopMupoBaHre TpeACTaBICHUN O CTPYKTYpeE MOCTPOCHUS (PU3UIECKON TEOPHH, POIIU
(dbyHIaMEHTAIbHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOJE, TPAHUIIAX
IPUMEHUMOCTH TEOPUM, JUIsl ONMCAHUSI €CTECTBEHHOHAYUYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-/1eATeIbHOCTHBIN MOAXO0/ B Kypce (PM3UKH pealln3yeTcs MPEeKIe BCEro 3a CUET OpraHu3aliu
IKCTIEPUMEHTAIILHON AEATEIbHOCTH O0YYaIOILINXCs, UCTIOJIb30BAHNE CHCTEMbI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOPATOPHBIX paboOT, KOTOPBIE B MporpaMMe OOBEAMHEHBI B
OOIIMI CIMCOK yYEHHYECKHX MPAKTUYECKUX paboT. BrigeneHne B yKa3aHHOM TepedHe JIadOpaTOPHBIX
paboT, MPOBOJIUMBIX JIJIsl KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30BaTeIbHOrO
npoIecca UCXO0s U3 0COOCHHOCTEH TEMAaTHUECKOTO TUNIAHMPOBAHUS M OCHAIIEHUs kaOuHeTta Gpu3uku. [1pu
9TOM oOecrieunBaeTcsl OBJaJieHue OOYy4arolIMMUCS YMEHUSMHU MPOBOAUTH KOCBEHHBIEC H3MEPEHUS,
UCCJICIOBAHUS 3aBHCUMOCTEN (PM3UUECKMX BEIMYUH W IIOCTAHOBKY OITBITOB IO MPOBEPKE
MIPEJIOKEHHBIX THUIIOTES.

Bonbiioe BHMMaHME yJensieTcs PELIEHUI0 pacd€THBIX M KauyeCTBEHHBIX 3anad. [lpu sTom
JUIsL pacu€THBIX 3a]lady MPUOPUTETOM SIBIISIOTCA 33aJa4M C SIBHO 33JaHHON (PU3NYECKON MOJEIBIO,
MO3BOJIAIOIIME TPUMEHATh U3YYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, Tak
U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. sl KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIFOTCS
3a/1aHusl Ha OOBSCHEHUE MPOTEKaHUs (PU3MUECKUX SIBJICHUW M IMPOLIECCOB B OKPYXKAIOUIEH KU3HHU,
TpeOyromue BbIOOpa (U3MUYECKO MOJENU IJid CUTYallud MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu GI'OC COO k MaTepuaibHO-TEXHUICCKOMY OOSCIICUCHUIO
yueOHoro npoiiecca 6a30BbIil YPOBEHb Kypca (PU3UKU B CPEAHEH IIKOJIe JOKEH H3ydaThCs B
YCIIOBHAX MPEIMETHOTO KabuHeTa (PU3UKH WIIH B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IIUKJa. B kabuHere Gu3uku JOMKHO OBITH HEOOXOAMMOE JabopaTopHOe
obopynoBaHue
JUTSL BHITIOJTHEHUS YKa3aHHBIX B MPOTpaMMe YUCHHUECKUX MPAKTUYECKUX PabOT M JIEMOHCTPAIMOHHOE
obopynoBaHue.

JemoHcTpanonHoe 00opynoBaHue (OPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHHMAaJIBHOHN JOCTAaTOYHOCTH M 00ECIIEYNBACT IIOCTAHOBKY MEPEUUCICHHBIX B MPOTPaMMe KITFOUEBBIX
JIEMOHCTpPALMI JJIsI UCCIIEIOBAHUSI U3YYaeMbIX SIBICHUH U MPOIECCOB, IMIUPUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaboparopHoe 000pyAOBaHHE IJI1 YYEHUUYECKHX MPAKTHUECKUX padoT hopMupyercs B BUIC
TEMAaTUYECKHX KOMIUIEKTOB M 00ECIeunBaeTCcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JIBYX OOYYarOLIHXCS.
Temaruueckrue KOMIUIEKTBI JJa0OpaTOPHOTO 000PYAOBAHHUSI TOJKHBI OBITH MTOCTPOCHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUM aHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BHUJI€ LU(DPOBBIX TaOOPATOPHIl.

[EJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

OCHOBHBIMHU LIETSIMH M3y4eHHsI (U3UKHA B 00IIeM 00pa30BaHUM SBISIOTCS:
- dopMupoBaHHE MHTEpPECca W CTPEMIICHHUS OOyYarOMMXCS K HAYYHOMY HM3YYEHHUIO TIPUPOJIHI,
pa3sBUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
- pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe NO3HAaHUS U (OPMHPOBAHUE HCCIIEAOBATENBCKOTO
OTHOILLIEHUS K OKPYXAIOIIHUM SIBICHUSIM;
- (opMUpOBaHNHE HAYYHOI'O MHUPOBO33PEHHUS KAK pe3ysibTaTa U3yuyeHUs OCHOB CTPOEHUS MaTepuu
U (QyHJAaMEHTaIbHBIX 3aKOHOB (PU3MKH;
- (dbopmMHpoBaHHEe YMEHUIH OOBSICHATD SIBICHUS C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUN U HayIHBIX
JI0Ka3aTelIbCTB;
- (dopMHupOBaHUE TIPEACTABICHUNA O PO (U3UKU U PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOTUH.



Joctuxenne 3TUX Lesneld 00ecreurnBaeTcs PELIeHUEM CIEAYIOLUX 3a/1ad B IPoliecce U3YUYEeHUs Kypca
(bu3MKN Ha ypOBHE CPEAHET0 O0IIero 00pa3oBaHUs:

— nproOpeTeHre CUCTEMBI 3HAaHUHM 00 001uX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXAHHMKY, MOJICKYJISPHYIO (DU3HKY, YJICKTPOJAUHAMUKY, KBAHTOBYIO (PH3UKY M SJICMECHTHI
acTpou3uKwy;

— dbopMupoBaHUE YMEHUN TPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIs

00BsICHEHUST PU3NICCKUX SBICHUI B MPUPOAC U IS NPHUHATHS MPAKTHYCCKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH,

OCBOCHHE CIIOCOOO0B PEIICHHS Pa3IMYHBIX 33j1a4 C SBHO 3alaHHON

dbuznyeckoil Mojenblo, 3a/1ay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE COo3JaHue (PU3NUEeCKOH MOJENH,
aJICKBaTHOW YCJIOBUSIM 3a/1a4H;

— MOHMMaHUEe (PU3MUYECKUX OCHOB UM MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEy;

- OBJIAJICHUE METOJIaMU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS U TIPO-

BeZIeHUs] (PU3UYECKUX DKCIIEPUMEHTOB, aHAIN3a U WHTEPIpETali HHPOPMAINH, OMpeIeICHUs
JIOCTOBEPHOCTH IOJYyYEHHOTO PE3yJIbTaTa;

- CO3/IaHUE YCIIOBUU JJIsI pa3BUTHUSL YMEHHUI TPOCKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOM
JESTEIIbHOCTH.

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

B cootBerctBun ¢ ®I'OC COO ¢dusuka sBiisseTcsi 00s3aTENLHBIM IIPEIMETOM Ha YPOBHE
cpenHero obiero oopasoBanus. Pabouas nmporpamma npeaycMaTpuBaeT u3ydeHue (U3MKA Ha 0a30BOM
ypoBHE B 00BEMe 136 4 3a aBa roma oOy4enwus 1o 2 4 B HeAento B 10 u 11 kimaccax. B Temarndeckom
ruianupoBanuu Uit 10 u 11 kiaccoB npemnonaraetcs pe3epB BpeMEHH, KOTOPBIA YUUTENb MOXKET
UCIIOJIb30BaTh IO CBOEMY YCMOTPEHHUIO, U TOBTOPUTEIHHO-0000MIAI0NINE YPOKH.

Jlro6as paboyasi mporpamMma JI0JXKHA MOJTHOCTBIO BKIIIOUATh B ce0sl coliepiKaHue JaHHOU
IPOTPAMMBEI.

B oTaenpHBIX ciydasx Kypc ¢Gu3MKH 0230BOTO YPOBHSI MOXKET U3ydaThcsi B 00bEMe 204 4 3a 1Ba
roga o0y4yenus (3 4 B Hegemo B 10 u 11 kimaccax). B arom ciiydae yBenwumBaeTcs HE MEHEE 4eM JI0
20 9 pe3epBHOE BpEMsi, KOTOPOE HCHOIB3YEeTCS YYHUTENeM Ui M3y4eHUs BOIMPOCOB, TECHO
CBSI3aHHBIX C BBIOpaHHBIM MpoduiieM OOydCHUS, W yBEIMYUBACTCS ydeOHas Harpys3ka, OTBOIUMAs
HA U3YyYCHHE MEXaHHKH, MOJEKYISIPHOW (U3MKH M DIEKTPOJMHAMHUKH, 32 CUET pacCHIMpPEHUS YuciIa
71a00paTOPHBIX PA0OT MCCIIEIOBATEIILCKOTO XapaKkTepa M YPOKOB PEIICHUs KAYECTBEHHBIX M PaCUETHBIX
3a/ad.

KoHTposbHBIX padoT (6 4.):
- B 10 xmacce — 3 4.
-B 11 knacce — 3 u.

JlaGopaTopHbIx padot (27 4.):
- B 10 xmacce — 16 u.
-B 11 knacce — 11 u.

Y‘IEBHO-METOUI[I/I‘-IECKI/Iﬁ KOMILIEKC
OBECIIEYUBAIOIIUU OBYUYEHUE KYPCY ®U3UKHU
1) Msxumes I'.4., ByxoBues b.b. ®u3uka , 10 kinacc. YueOHuk s 0011e00pa3oBaTebHbIX

opranuzanuii, —M : [IpocBelenue

2) Msikumes I'.4., ByxoBueB b.b. ®u3zuka , 11 knacc. YueOHuk 11 0011e00pa3oBaTeIbHbIX
opranuzanuii, —M : [Ipocsemienue



MNJIAHUPYEMBIE OBPA30OBATEJIbBHBIE PE3YJIbTATDBI
OcBoenne yuyebHoro mpeamera «Pusnka» Ha ypoOBHE CpelHEro oOuiero oopa3oBaHUs
(6a30BbIN YPOBEHB) JIOJKHO 00€CIIEUNBATH IOCTUKEHUE CIIETYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX 1
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

I'padxcoanckoe eocnumanue:
- c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU 00yUYaIOIIErocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O 4YJIEHAa POCCUUCKOro OOIIEeCTBa;
— NPUHATHE TPAJAULIHUOHHBIX OOIIEUETOBEUYECKUX T'YMAaHUCTUYECKHX U JEMOKPATHUYECKHUX
IIEHHOCTEM;
— TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEpECaX rpaKIaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIPABJIEHUU B ILIKOJE
U JIETCKO-IOHOIIECKUX OPTraHU3alMsIX;
— yYMEHHE B3aUMO/ICHCTBOBATH C COIIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C UX (YHKIUSIMU U
Ha3HAa4YCHHEM,;
- TOTOBHOCTb K TYMaHHUTApHON U BOJIOHTEPCKOM AECATEIBHOCTH.
Ilampuomuueckoe 6ocnumanue:
- c(OpPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HICHTUYHOCTH,
NaTpUOTU3MA;
- LIEHHOCTHOE OTHOILLIEHUE K T'OCYIapCTBEHHBIM CHMBOJIAM; JTOCTHKEHUSM POCCUICKUX Y4YEHBIX B
obnactu pU3MKU U TEXHUKE.
Jlyxoseno-upascmeennoe eocnumanue:
- c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;
- CIIOCOOHOCTh OIIEHMBAaTh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJI€ B ACSITEIbHOCTU Y4EHOIO;
— OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTONUMBOTO OYyILEro.

Dcmemuyeckoe ochumanue:
- ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOUAsi 3CTETUKY HAyYHOT'O
TBOPYECTBA, MPUCYIIETO (PUZNYECKON HAYKE.
Tpyooeoe socnumanue:
- MHTEpPEC K Pa3IMuHbIM cpepaM NpodecCUOHATbHON JIEATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
bu3UKON U TEXHUKOH, yMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OYAyIIeH MpoQdeccHr U pealn30BbIBaTh COOCTBCHHBIC YKHU3HCHHBIC
TUTaHBbI;
- TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO
B o0yiacTi (pU3MKHM Ha TPOTSHKEHUH BCEH JKU3HU.
Oxonozuueckoe socnumanue:
- c(hOpMHUPOBAHHOCTh IKOJIOTMUYECKOI KYJIbTYPHI, OCO3HaHHE T100aIbHOrO XapakTepa
HKOJIOTHUECKUX MPoOIIeMm;
- IJIAHUPOBAHUE U OCYILIECTBJIEHUE JICUCTBUI B OKPYKAIOILIEH Cpe/le HA OCHOBE 3HAHUS LEJeH
YCTOHYHMBOTO Pa3BUTHUSI YEJIOBEUECTBA;
— paclIMupeHre OmbITa ACSITENbHOCTH SKOJIOTHYECKON HampaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUN 1O PU3UKE.
Llennocmu HayyHO20 NO3HAHUAL:
- c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;
— OCO3HaHHUE IIEHHOCTH HAYYHOU AESITeTbHOCTH, TOTOBHOCTh B IIpOIecCe M3yueHUs: (pU3mKu
OCYILIECTBIISATh MMPOEKTHYIO U MCCIIEN0BATENbCKYIO IE€ATENbHOCTh UHAUBUAYAIIBHO U B TPYIIIIE.
B mpomnecce mocTukeHUS JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPaMMbl CPEIHETO OOIIEro
o0Opa3zoBaHus MO (U3KKE y 00YJArOIIUXCS COBEPIICHCTBYETCS dIMOYUOHANLHBIN UHINELLEKN,



HpeAIoIaraoni chOPMUPOBAHHOCTD:

- CamMoco3Hanus, BKIIIOYAIOIIEr0 CIIOCOOHOCTh ITOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJCTh HAINpaBJICHUS Pa3BUTHUS

COOCTBEHHOM SMOLMOHANBHOM chepbl, ObITh YBEPEHHBIM B cebe;

- camopez2ynuposaniis, BKIIOYAIOMET0 CAMOKOHTPONb, yYMEHUE

IPUHUMATh OTBETCTBEHHOCTb 3@ CBOE IOBEJEHHE, CIOCOOHOCTh

a/IalITUPOBATHCS K SMOIIMOHAILHBIM W3MEHEHHSIM M TPOSBISTH

IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- GHYmpenHel MOmueayuy, BKIIOYAIONMIEH CTpEeMJICHHE K JOCTHKCHUIO IIEJIH U YCIIeXy,
ONTUMM3M, WHUIMATUBHOCTh, YMEHHE AEHCTBOBAThH, UCXO/J U3 CBOMX BO3MOXKHOCTEI;

- omMnamuu, BKIOYAOMEH COCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSHHE JPYIHX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUHU

00I1eHus, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKHUBAHUIO;

- COYUANbHBIX HABLIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C JIPYTMMHU
JOJbMH, 3a00TUTHCS, MPOSBIATH

UHTEpEC U paspelaTb KOH(MIUKTHIL.

METAINPEAMETHBIE PE3YJIBTATHI
YHuBepcanbHbIe O3HABATEIbHbBIC JECHCTBUSA

ba3zoevie nozuueckue oeiicmeusn:

- CaMOCTOSITENIEHO (POPMYJIMPOBATh M AKTyaJH3UpPOBATh MPOOIEMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

- ONpENENATh UEIH IeATeIbHOCTH, 33/1aBaTh MApAMETPhl U KPUTEPUU UX JOCTUKEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUYUSI B PACCMATPUBAEMBIX (DU3MUECKUX SBICHHSIX;
— pa3pabaThiBaTh IJIaH peHieHHs] MpoOiemMbl ¢ y4yé€TOM aHaIn3a

UMEIOUINXCS MaTEepUaIbHBIX U HEMATEPHAIIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBUE

pe3yJIbTaTOB LEISIM, OLIEHMBATh PUCKHU IOCIEACTBUN AEATEIbHOCTU;

- KOOPJMHHUPOBATh U BBIIIOJIHATH padOTy B YCIOBHSIX PEajbHOrO,

BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHUS;

— pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUU >KU3HEHHBIX MPOOJIEeM.

bazoevie uccneoosamenvckue oeiicmeus:

- BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMHU U METOJaMH (PU3NYECKON HAYKH;
- BJIa/IETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIIbCKOW M TMPOEKTHOU AESITETbHOCTU B 00JacTH
(GU3UKH; CIOCOOHOCTHIO U TOTOBHOCTBIO

K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PeLIeHHs 3a7ad (PU3N4ecKOro coAepiKaHus, MPUMEHEHHUIO
Pa3JINYHBIX METOJOB ITO3HAHMS;

- BIIAJICTh BUJIAMH JESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUA,

€ro HMHTepHpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHHUI0 B pas-

JMYHBIX YU4E€OHBIX CUTYalHsAX, B TOM YHCJIE IIPH CO3/IaHUU YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

- BBISIBIIATH IIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJW3MPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pELIeHUs, HAXOJAUTh apryMEHTHI JIs JJOKA3aTelIbCTBA CBOUX YTBEPKJICHUM, 3a/1aBaTh IapaMeTPbl U
KPUTEPHUU PELICHNUS;

— aHAJIM3UPOBATh MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTD, MPOrHO3UPOBATH HW3MEHEHUE B HOBBIX YCIOBMSX;

- CTaBUThb U (POPMYJIUPOBaTH COOCTBEHHBIE 3a/Jayd B 00pa30BaTENbHOH NEATEIbHOCTH, B TOM
YHCclie TPU U3YUCHUH (PU3UKU;

— JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

- YMETb NIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 001aCTh

JKU3HEIECATEIIBHOCTH;



- YMETh UHTCTPUPOBATH 3HAHUA U3 PA3HBIX IIPEAMCETHBIX O6HaCTeﬁ;
- BbIIBUI'aTb HOBBLIC UACH, IIPCAJIAraTb OPUTHHAJIBHBIC ITOAXO0AbI U PCIICHUA; CTABUTDb HpO6HeMI>I n
3ala4M, OOIYCKAOMUEC AJIbTCPHATUBHBIC PCIICHMA.

Paboma ¢ ungpopmayuei:

— BJIa/IETh HABBIKAMH IOJy4YeHUS WHGOPMALUU (PU3NYECKOTO COAEPIKAHMS U3 UCTOUHHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh MIOUCK, aHAJIN3, CHCTEMATH3AIMIO U HHTEPIIPETAIIUIO
uHGOpPMaIIUU PA3IUYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

— OILICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

— UCIIOJIB30BaTh CPE/ICTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3alMOHHBIX 33734 C COOJIIOJICHHEM TpeOOBaHMIMA
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECYpcOCOEpe:KEHUs, IPABOBBIX U STUYECKUX HOPM,
HOpM WH(OPMAIMOHHON OE30MMaCHOCTH;

- CO3/1aBaTh TEKCTHI (PU3NIECKOTO COICPKAHUS B Pa3IMIHbBIX (Hop-

MaTax ¢ y4éTOM Ha3HaueHus MH(POpPMAIMHU U IIeJIEBOM ayAUTOPHH, BbIOHMpas ONTUMAIbHYIO (hopmy
NPEJCTaBICHNS M BH3YaJIU3alllH.

YHI/IBepcaJIbeIe KOMMYHUKATUBHBIC JecTBUA

Obwenue:

- OCYIIECTBIISATh OOIIEHHE Ha YpOKax (PM3MKH M BO BHEYPOUYHOU

JeATEIIbHOCTH;

- pacno3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CUTYallMd M CMATYaTh KOH(IMKTEHI,

- Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

Coemecmuan oeamenabHOCHb:

— MOHUMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUIYaJTIbHONU PabOTHI;
— BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C YIETOM OOIIUX UHTEPECOB, U
BO3MOKHOCTEH Ka)KJOTr0 4JIEHa KOJIJIEKTHUBA;

— INPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH

U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTHMIKEHHUIO: COCTaBISATH

IUTaH JICMCTBUM, paclpeAensiTh Poiau ¢ y4éTOM MHEHUN yYaCTHUKOB, OOCYXIAaTh PE3yJbTaTh
COBMECTHOM padoThI;

- OIICHMBATh Kaue€CTBO CBOEr0 BKJIaJa U KaXKJOT0 yYaCTHHKA KO-

MaH/bl B OOIIMI pe3ylnbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

- npeajiaraTb HOBbIE POEKThI, OIEHUBATH UJIEU C TO3ULIMY HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

— OCYHIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B pas-

JUYHBIX CUTYyalUsIX, MPOSBISATH TBOPUYECTBO M BOOOpaxKeHHE,

OBITh UHUITMATUBHBIM.

YHI/IBepcaJIbeIe PEryjasiTUBHBLIC JelCTBUA

Camoopzanusayus:

- CaMOCTOSITEIIFHO OCYIIECTBIISTH IMMO3HABATEIBHYIO JIESTEIFHOCTh B 00JIaCTH (DU3UKH U
aCTPOHOMMH, BBIABIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

- CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX 3a]a4, IUIaH
BBINOJIHEHHS TPAKTUYECKON PabOThl C yuéTOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y IIPEANIOYTEHUM;

- JIaBaTh OLIEHKY HOBBIM CUTYAaILlUsIM;

- paciupsATh paMKH yueOHOTro NpeaAMeTa Ha OCHOBE JINYHBIX MPEANIOYTEHUH;

- JIeJ1aTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3@ PELIEHUE;
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- OLIEHUBATh NIPUOOPETEHHBIN OIIBIT;

- CHocoOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO SPYIULMH B 001aCTH (PU3UKH, TOCTOSIHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U

KYJIbTYPHBI YPOBEHb.

Camoxonmpoinn:

— JIaBaTh OIICHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHBBI B ACSATEIHHOCTh, OIEHUBATH
COOTBETCTBUE PE3YJIHTATOB LEIISIM;

— BJIa/IETh HAaBBIKAMH IMO3HABATEIbHOM peIIEeKCHH KaK OCO3HAHUS

— COBEpIIAeMbIX JCHCTBUIA M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peIICKCUU JITIS

OILICHKH CHUTYaIllH, BHIOOpA BEPHOTO PELICHHUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHHUMAThH PEIICHUS

M0 X CHUKEHUIO;

- MPUHUMATh MOTUBBI M ApTYMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIESITEIbHOCTH.

Ilpunamue cedsa u opyzux:

— NPUHUMATE CeOsl, TOHMMAasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI U ApTYMEHTBI APYTUX MPU aHAITU3E PE3YJIbTATOB JIEATEIbHOCTH;
— pHU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH.

MNPEAMETHBIE PE3YJIbTATDI

10 kaacc

B npornecce n3ydyenns kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kitacce y4eHUK HAYIHTCS:
- JIEMOHCTPUPOBATh HAa MPHUMEPAx Pojb U MECTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HaY4HOI KapTHUHBI MUPa, B Pa3BUTUU COBPEMEHHONW TEXHUKU M TEXHOJIOTUH, B MPaKTHYECKOU
JeATeILHOCTH JIFOICH;
- YUUTBIBATH TPAHUIBI IPUMEHEHUS N3yYSHHBIX (PU3NYECKUX MOJICIICH: MaTeprualibHasi TOYKa,
UHepIHalbHas CUCTeMa OTCUETa, abCOMIOTHO TBEPAOE TENO, MJCAlbHBIA Ta3; MOJEIU CTPOEHHs ra3os,
KHUJIKOCTeH W TBEPABIX TEN, TOYCUHBIN DJCKTPUUCCKUN 3apsil IPU PEHICHUU (PU3UIECKUX 3a]1ad;
- pacrnio3HaBaTh (HM3HYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH CTPOSHUS BEIleCTBa U
AIIEKTPOAMHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE IMPSIMOJIHMHEHHOE JBHKEHHE, CBOOOIHOE
najieHue TeJl, JBWKEHHE IO OKPYKHOCTH, MHEpLUs, B3aMMOJAEHCTBHE Tei; IUu(dy3us,
OpOYHOBCKOE JIBUXKCHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TEJ, H3MEHEHHE 00BhEMa Tel
IpY HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHAEHC CallUs, IUIaBJIeHuE,
KpHUCTAJLTU3AIHs, KATICHHE, BJIAKHOCTH BO3/yXa, MOBBIIICHUE JABICHHS Ta3a MPU €r0 HAarpEeBaHHUH B
3aKpBITOM COCYJI€, CBSI3b MEXAY MapaMeTpaMy COCTOSHUSA raza B U30MPOLECCax; JIEKTpU3alus Tell,
B3aUMOJICUCTBUE 3apsI0B;
- OIKCHIBATh MEXAHMUYECKOE ABIDKEHHE, UCTONB3Ys (U3NUYECKHE
BEJIMYMHBI: KOOPJMHATA, MyTh, NIEPEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJla, UMIIYJIbC Teja,
KWHETHYECKasi YHEPTHUs, IOTCHIIMAIbHAS SHEPTUsl, MEXaHn4YecKas padoTa, MeXaHHU4IeCcKasi MOITHOCTb;
IpY ONMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBbIX BEIMYUH, UX O0O3HAUCHMS
Y €IUHHIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIUYHHY C JPYTUMHU
BEJINYMHAMY;
- OINUCHIBATh M3YYECHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBICHUS, MCIIOJb3Ys
¢u3uUecKkre BEeIMYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CPEAHss KUHETUYEeCKas YHEPTUs XaOTHYECKOTO
JIBYDKEHUS MOJIEKYJI, CPEIHEKBAIpaTUYHAsl CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA
3HEprus, padora raza, KOd(p(GUIMEHT IOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATEIS; NMPHU OIMHMCAHUH
IPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJB3YyEMbIX BEIMYHMH, UX 0003HAYEHUS U CTUHUIIbI,
HaXOJIUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BEJIMUYUHY C JPYTUMH BEJIUYHHAM;
- OIKCHIBATh HM3YYCHHBIC AJICKTPHUECKUE CBOICTBAa BEIIECTBA H



AJNIEKTPUYECKHUE SIBICHUS (IIPOILIECCHI), UCTIONB3YSl (U3MUECKUE BEIMYMHBL SJEKTPUUYECKUMN 3apsij,
3JIEKTPUYECKOE I10JIe, HAINPSIKEHHOCTh MOJIsI, NOTEHIMAN, Pa3HOCTh MOTEHIHMAJIOB; NPH ONUCAHUU
MPaBUIILHO TPAKTOBATh (PU3UYECKUU CMBICIT MCIOJIb3YeMbIX BEIUYHMH, UX 0003HAUYCHUS U €IUHULIBI;
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMY,

— AHAIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys

¢dbu3nUecKue 3aKOHbI U MPUHIUIBL: 3aKOH BcemupHoro TaroteHus, I, I u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUs MEXAHUYECKOW 3HEPruu, 3aKOH COXPAHEHHS HMITYJIbCA, MPUHLUII CYNEPHO3ULUU CHIL,
MPUHIUIT PABHOIPABUS WHEPIHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETHYECKYIO TEOPUIO
CTPOEHHUSI BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEJHENW KUHETUYECKON SHEPrUu TEIIOBOTO
JBUKEHUSI MOJIEKYJI ¢ aOCOJIFOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM pasnuyaTh

CJIOBECHYIO ()OPMYJUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKCHHUE W YCIOBUS (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

— OOBSACHSATH OCHOBHBIC TPUHIIMIIBI ICHCTBUS MAIIUH, TPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3jnyaTh yCIOBUS WX 0€30I1acHOTO

WCII0JIb30BAaHUS B MOBCEIHEBHOM JKU3HU;

— BBITIOJHATH AKCIIEPUMEHTHI TI0 MCCIICOBAHHUIO (DM3MUYECKUX SIBIICHUH W IPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX, 1 KOCBEHHBIX U3MEPEHHI: MpU 3TOM (OpMYIUpPOBaTH IpobiieMy/3a1auy u
TUTIOTE3y YYEOHOT0 IKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO 000pYAOBaHUS;
MPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBO/IBL;

— OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEITUUMH; IIPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CITIOCO0 U3MEPEHUS U UCIIOJIb30BATh M3BECTHBIE METOJIbI OILICHKU MOTPEITHOCTEH
M3MEpEHUI;

— UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NUECKHUMH BEIUYUHAMHU

C WCTIOJIH30BAaHUEM IPSMBIX U3MEPECHHIA: IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHpPOBATH
pe3ynbTaThl MOMYYEHHOW 3aBHCHUMOCTH (PU3NYECKUX BEITUYMH B BUJIE TaOIHIl U TpadUKOB, AeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM HMCCIICIOBAHNUS;

- co0uro1aTh MpaBmiIa 0€30MacHOTO TPY/1a P MPOBEACHUH UCCIIEIOBAaHUHA B paMKax yaeOHOTO
JKCIIEPUMEHTA, y4eOHO-UCCIIE0BATEIbCKOM U MPOESKTHOMN AEATEIbHOCTH C UCTIOIb30BAHHEM
WU3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYTOBAHWS;

— pemaTh pacuéTHBIE 33J]a4H C SIBHO 3aJaHHON PU3nUecKor Moje-

JIbI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIUIBI;, Ha OCHOBE

aHaJIM3a yCIIOBUS 3a/1a4¥ BBHIOMPATh (PU3NYCCKYIO MOJIEIb, BBIACIATh (DM3HMUCCKUE BEITUYUHBI H
dbopMynbl, HeOOXOIUMBIE ISl €€ pEelIeHUs, MPOBOJUTH PACUEThl U OIICHUBATH PEANbHOCTh
MOJIYYCeHHOTO 3HaYeHUs (PU3NYECKON BEITUYUHBI,

- pemiaTh KadeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHBYIO IETIOUKY
paccyXJIeHUU ¢ OMOpOil Ha M3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBIICHUS;

— UCIIOJIB30BaTh MPH PEUICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH-

dbopMalMoHHbIE TEXHOJOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHUS,

UHTEPIIPETALNU U TPEJCTABICHUS yYeOHON U HAYYHO-TIOMYJIAPHOM WHGPOpMAIUU, MOTy4YEHHOU H3
pPa3IMYHBIX HCTOYHHUKOB;

KPUTHUYECKHU aHAJIH3UPOBATH MOIy4yaeMylr HH(POPMAIHUIO;

— MPUBOJAUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUH;

— UCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKU3HU Ui OOecreueHus
0€30MacHOCTH TPU OOPANICHUH C MPUOOPAMH M TEXHHUYESCKHUMH YCTPOWCTBAMHM, IS COXPAHCHUS
3I0pOBbS U COOJIIOJIGHUS HOPM JKOJIOTMYECKOTO TMOBEJCHHS B OKpY’KAIOIIEH Cpee;

— paboTaTh B IpyIIe C BBINOJIHEHUEM DPA3IMYHBIX COLUAIBHBIX

pOJIEH, TIIIAaHUPOBATh PadOTY T'PYIIIILI, PAIMOHATBHO PACIPEeATh O0S3aHHOCTH U TUIAHUPOBATH
JeATEIbHOCTh B HECTAaHIAPTHBIX CUTYaLHUsX, aJ€KBATHO OLEHUBATh BKJIAaJ KaXX/10I0 U3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOJIEMBI.

11 kiaacc
10



B npornecce n3ydyenns kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce y4eHUK HAYIHTCS:
- JIEeMOHCTPHPOBATh HAa MPUMEpPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAy4YHOW KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKM M TEXHOJOTMH, B IPAaKTHYECKOH
NeSITeIbHOCTH JIFOJICH, LEIOCTHOCTh M €IMHCTBO (DU3MUYECKOW Kap-
TUHBI MUPA;
- YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEIEH: TOUSUHBIH 3JIEKTPUUECKHM
3apsj, JIyd CBEeTa, TOUCUHbIN
VCTOYHHUK CBETA, SJIEpHAs MOJEIb aroMa, HyKJIOHHAs MOJENb aTOMHOIO siApa MPH PELICHUH
dbu3nueckux 3aaady;
- pacrio3HaBaTh (pu3nueckue sBIE€HUS (MPOLECcChl) U OOBSACHATh HMX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKYI M KBAHTOBOW (DM3UKHU: IJIEKTPUUECKAsi MPOBOJIMMOCTH, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JCWCTBUS TOKAa, B3aWMOAECUCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs MHIYKIIMS,
JIEHCTBHE MAarHUTHOTO IIOJIS Ha IIPOBOJHUK C TOKOM U JBUKYIIHKCS 3apsij, dJEKTPOMarHUTHBIC
KoJIeOaHUsl M BOJIHBI, IIPSIMOJIMHEITHOE pacpoCTpaHEeHUe CBETa, OTpaKeHHE, IPEIOMIIEHHE,
uHTEepepeHIrs, TUPpakIus U MOIIpU3aIHsI CBETa, AUCHEepCcHs cBeTa; (oTolrnmekTpuueckuii 3ddexrt
(boTorddexT), cBeToBoe naBiIeHHE, BOZHUKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs] M MCKYCCTBEHHAas PaJUOAKTUBHOCTB;
- ONKCHIBATh M3yUEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTUYECKUE,
JEKTPUUECKYIO MPOBOAUMOCTh PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PM3UYECKUE BEITMYMHBL: DIICKTPUYECKUNA 3apsjl, CHJIa TOKa, JEKTPUUECKOE HAIpPsDKEHHE,
JIEKTPUUECKOE COINPOTHUBIIEHUE, Pa3HOCTh noteHuuanos, J/1C, paboTa Toka, HHAYKIUS MarHUTHOTO
noJis, cuna Ammepa, cuna JlopeHna, MHIYKTUBHOCTb KaTYLIKH, SHEPrus 3JEKTPUUYECKOro U
MarHUTHOTO MOJICH, Mepuoa U yacToTa KojeOaHHi B KOJeOaTeNIbHOM KOHTYpE,
3apsi/i ¥ CHUjla TOKA B MPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJIeOaHu#, (POKYCHOE pacCTOSIHHE
U ONTHUYECKas CUJa JIMH3bI; NPU ONMCAHUU IPABWIBHO TPAaKTOBaTh (DPU3UYECKHH CMBICI
UCTIONIb3YEMBIX BEIWYHMH, UX 0003HAUEHUS W €IMHMIIBI, yKa3blBaTh (DOPMYJIIBbI, CBS3BIBAIOIINE JAHHYIO
(GU3MUECKyI0 BEJIUYMHY C JPYTUMH BEJIUUYMHAMM;
- OIKCHIBATh M3YYEHHBIE KBAaHTOBBIC SIBJICHUS M MPOLECCHI, UCIONIb3YS (DU3MUYECKHE BEIMYMHBIL:
CKOpPOCTh 3JIGKTPOMArHUTHBIX BOJIH, JITMHA BOJHBI M YaCTOTA CBETA, DHEPTUS U UMITYJIbC (POTOHA,
NIEPUOJ TOJIypaclaja, SHEPIus CBA3M aTOMHBIX S/1€p; IPU ONMCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUii CMBICI MCIIONIb3YEMbBIX BEIHMYMH, UX O0O3HAYCHHS W €AMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIME JJAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISITH 3HAUCHUE
(U3UYECKON BEIIMYUHBI,
- aHAIN3UPOBATh (PU3UUECKHE MPOLECCHl U SBJIEHUS, UCIOJIb3YS
¢du3uyeckue 3aKOHbI U MPUHIMIIBEL 3aKOH OMa, 3aKOHBI M1OCIIEA0BATEIBLHOIO U MapajlIeIbHOIO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH JKoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLHH, 3aKOH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAXKCHMSI CBETA, 3aKOHBI IPEJIOMJICHHS CBETA;
ypaBHeHHE OWHIITeHHA 1 (oTod(PdeKTa, 3aKOH COXpaHEHUs SHEPTHH, 3aKOH COXPAHEHHUs] MMITYJIbCa,
3aKOH COXPAaHEHHUs JJIEKTPUYECKOIO 3apsifa, 3aKOH COXpPAaHEHHMsT MacCOBOIO YHUCIA,
noctynaTel bopa, 3aK0OH paJMOaKTHUBHOIO pacmana; IpU 3TOM pa3inyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIpa)KEHUE M YCJIOBHs (IpaHMIbI, 00JacT)
IPUMEHHUMOCTH;
- ONPENENATh HAIIPaBJICHUE BEKTOPA MHAYKIIUYM MarHUTHOTO I1OJIS
IIPOBOJHHMKA C TOKOM, cuibl Amnepa u cuibl JlopeHna;
- CTPOUTH M OMMCHIBATH U300pa’KeHHE, CO3/1aBaeMOe INIOCKUM 3€pKaJIoM, TOHKOH JIMH30M;
- BBINOJIHATH HKCIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN
U IIPOLECCOB C MCIHOJb30BAaHUEM IPSIMBIX U KOCBEHHBIX
U3MEpEeHUil: pu 3TOM (GOpMyJIHpOBaTh MpodiieMy/3a1auy U TMIIOTe3Y Y4eOHOro 3KCIEpPUMEHTA;
cOOMpaTh YCTAHOBKY M3 MPEIJIOKESHHOTO 000pYI0BAHUS; TPOBOIUTH OMBIT U (POPMYIHPOBATH
BBIBO/IBI;
- OCYILLIECTBIIATh MPSAMbIE U KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEIUYMH;
IIPY 3TOM BBIOHMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHUS U MCII0JIb30BaTh U3BECTHBIE METO/ABI OLEHKU
IOTPELIHOCTEN U3MEPEHU;
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- MCCJIEIOBATh 3aBUCHMOCTH (DU3NYECKUX BEITMUUH C HCIIOIb30BAHUEM MPSIMBIX H3MEPEHUIL: IpU
TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH pPe3yabTaThl OJYYEHHOU 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH B BHJE TaONMI U TpadUKOB, J1eJaTh BBIBOJBI IO Pe3ybTaTaM HCCIIECIOBaHMUS;

- co0ro1aTh MpaBuia 0E30IMacHOro Tpy/Ja HPU NPOBEICHUU UCCIEJOBAaHHH B paMKax y4deOHOro
IKCIIEPUMEHTA, y4eOHO-HCCIIE0BATENBCKON U MPOEKTHOM NEATENbHOCTH € MCHOJIb30BaHUEM
U3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO 000PYI0BaHUS;

- pemaTh pacu€THBIE 3a/1a4H C SIBHO 331aHHON (PU3NYECKOI Mojie-

JbIO, UCTIONB3Ys (Pr3NYecKue 3aKOHBI U MPUHLUIIBI, HA OCHOBE

aHaJM3a yCIOBHS 3a7addl BBIOMPATh (PU3MUECKYIO MOJIEINb, BBLACATH (PU3HUYECKHe

BEJIMYMHBI U (HOPMYJIIBI, HEOOXOAUMBIE JUIsl €€ PELICHUs], IPOBOJUTE PACUEThl M OILICHUBATh PEATbHOCTD
MOJIyYEHHOT'0 3Ha4Y€HUsl (PU3HUECKON BEIUYUHBL

- peiiaTh Ka4YC€CTBCHHBIC 3aJjadyr: BBICTPAWBATHb JIOTMYCCKHU HCIIPOTHBOPCUYMBYIO LCIIOYKY
pacCyXICHHI C OMOpOH Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (DPU3UYECKHE SBICHUS,

- UCIIONB30BATh TPH PEIICHUN YYeOHBIX 33a7a4 COBPEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MIPEICTABICHUS Y4eOHON U Hay4yHO-TIONYJISIpPHON
uH(popManny, MOTYYCHHOW W3 PA3IUUYHBIX HMCTOYHUKOB; KPUTUYECKH aHAJIM3HPOBATH MOIYYaEMYIO
UH(OPMALHIO;

- OOBSICHATH PUHIIMITBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; paszinyaTh
ycJIoBUS MX 0€30MaCHOT0 HCIIOJIb30BaHMS B TIOBCEIHEBHOM KHU3HU;

- NPUBOJMUTEH MPUMEPHI BKJIAJIa POCCHHCKUX U 3apYOEKHBIX YUEHBIX-(PH3HKOB B Pa3BHTHE
HayKd, B OOBSCHEHHE IPOILIECCOB OKPYKAIOUIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- HCIIOJIB30BAaTh TCOPCTUYCCKHUEC 3HAHUSA 110 (1)I/I3I/IK€ B HOBCGZ[HGBHOﬁ KHU3HU IJIA obecrieueHust
0e30macHOCTH MpH OOpalleHNH ¢ NpUOOpaMHu M TEXHUYECKHMHU YCTPOMCTBAMH, JJISI COXPaHEHUS
3/I0POBBSI U COONIOJICHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOLIEH cpere;

- pa6OTaTb B I'PYIIIC C BBIITOJHCHUEM PA3JIMIHBIX COLUAIIbHBIX

posieii, IaHupoBaTh paboTy IPYIIbBI, PAMOHATIBHO PACHPENEATh 00S3aHHOCTH W TUIAaHUPOBATH
ACATCIIBHOCTh B HECTAHAAPTHLIX CUTyalUAX, aJICKBATHO OLUCHHMBATHL BKJIAJ KaXI0I'0 M3 YYAaCTHHUKOB
TPYIIBI B PEIICHHE PacCMaTpUBAEMON MPOOIEMBI.
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COIAEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
(BA3OBBII1 YPOBEHD)
10 kaacc

PA3JIEJI 1. PU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUA
®usuka — Hayka o npupoje. HayuHnble METOIbI IO3HAHUS OKpY>Karolero mupa. Poip skcnepumenTa u
TEOpHUU B IPOIECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (DU3HKE.
MopenupoBanue (Qu3NUecKUX SIBICHUN W mporeccoB. Hayunblie rumnotes3bl. Du3nveckue 3aKOHBI U
Teopuu. ['paHuibl mpuMeHUMOCTH (u3nuecKkux 3akoHOB. [IpuHinmn coorBercTBus. Ponab u Mecto
¢u3uk B (POPMUPOBAHWM COBPEMEHHOW HAYYHOH KapTHHBI MHpA, B MPAKTHYECKOH JEATeIHLHOCTU
JIIOZIEH.
Jlemoncmpayuu
1. AnanoroBele ¥ IU(GPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC JATYUKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemaruka

Mexannueckoe  aBuwxkeHUE. OTHOCHTENBHOCTh  MEXaHU4ecKoro aBmwxkeHus. Cucrema oTcuéra.
Tpaektopust. IlepemeleHre, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MaTepUATLHOM TOYKH, UX MPOEKIMH HA OCU CUCTEMbl KoopAauHaT. Cll0)KEHHE NEPEMEILIEHUN U CII0KEHHE
CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEWHOE ABIMKeHUe. ['paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOpPEHUS, IyTH U MEPEMELICHUS MaTepUalIbHON TOYKHU OT BPEMEHHU.

CBobonHOe majieHue. Y CKOpeHne CBOOOAHOTO MaCHHUS.

KpuBonuneiinoe nBuxeHue. /[BrmxeHne MaTepraibHON TOUKHU 10

OKPYKHOCTH C IOCTOSSHHOM MO MOJAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHasd CKOpocTh. llepuon
U yacTtoTa obOpaieHus. LleHTpocTpeMHUTENbHOE YCKOPEHUE.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumenenue: CIuOMETp, ABUKEHUE CHAPSAOB, LIEMHbIE U
pEMEHHBIE IIepeayn.

Jlemoncmpayuu
1. Mogenb cucTeMbl OTCUéTa, WJUIIOCTpPAIUS KMHEMATUYECKUX XapaKTEPUCTUK JIBUKCHHSL.
2. Ilpeobpa3oBaHue ABMIKEHUN C MCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3AyXe U B Pa3pesKEHHOM MPOCTPAHCTBE.
4. HabGmoneHue ABMKEHUS Tella, OPOLICHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.
. I3mMepenune yckopeHusi CBOOOIHOTO TaJICHHUS.
6. HanpaBneHnue ckopocTu MpH JBUKEHUU 1O OKPYKHOCTH.

9]

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomoi

1. 3ydyeHrne HepaBHOMEPHOI'O ABUKEHHUSI C LIENbIO OIPE/IETICHHUS] MTHOBEHHON CKOPOCTH.

2. UccnenoBaHue COOTHOLIEHUS MEXIY MyTSIMHU, IPOMIEHHBIMU TEJIOM 3a MOCJE0BAaTEIbHbIE PABHbIC
IIPOMEKYTKH BPEMEHHM NP PABHOYCKOPEHHOM JBHKEHHH C HAa4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

3. M3y4yeHue ABMKEHMsS LIApUKA B BSI3KOM JKUAKOCTH.

4. V3yuyeHue IBUKEHUS Tella, OPOIIEHHOTO FOPU30HTAIIBHO.

Tema 2. lunamuka
[IpuHnun otHocuTensHOCTH ['anmunes. [lepseiii 3akoH HeroTona. MHepnuanbHble CHCTEMBI OTCYETA.
Macca tena. Cuna. IIpunnun cynepnosuuuu cui. Bropoii 3akon HproToHa 111 MaTepuanbHOW TOYKH.
Tperuit 3akoH HproTOHA 111 MaTepragbHbIX TOYEK.
3aKoH BceMHUpHOTo TAroreHus. Cuia TsbkecTH. llepBas kocmMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akon ['yka. Bec Tema. Tpenue. Buasl TpeHus (IOKOs, CKOJIBKEHHS, KauCHUS).
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXEHUs U cuiia TpeHus nokos. KoadoumueHnt tpenus.
Cuna conpoTuBIEHUS NpPU JBUKEHUU Tella B JKUAKOCTH uiu rasze. llocTymarenbHoe M BpalaTeabHOE
JIBYDKEHUE a0COIIOTHO TBEPIOTO TeJa.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuibl. Y einoBus paBHOBECUs TBEPIAOTO TeEA.
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Texnuueckue ycmpoﬁcmea u npakmudeckoe npumerHeHue. NOAUMUIIHUKH, IABMIKCHHUC HNCKYCCTBCHHBIX
CITYTHHKOB.

Jlemoncmpayuu

. SIBnenue mHepnuu.

. CpaBHeHHE Macc B3aUMOJCUCTBYIOIINX TEIl.

. Bropoit 3akon Herorona.

. U3mepenue cu.

. CioxxeHue cHil.

. 3aBUCUMOCTb CHJIBI YIIPYT'OCTH OT JedopMaIiu.

. HeBecomocTh. Bec Terna npu yCKOpEeHHOM NOABEME U NTAJICHHUH.
. CpaBHEHUE CUJI TPEHHUS MOKOSI, KAUEHHS U CKOJIbKECHHUS.

. YcioBusl paBHOBECUs TBEPAOro Tena. Buasl paBHOBeCHS.

O 0 1IN DN K W —

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

1. U3yueHue nBrxkeHUs OpycKa MO HAKJIOHHOH IJIOCKOCTH.

2. WccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U PE3WHOBOM 0OpasIle, OT
ux nedopmanuu.

3. UccrienoBanue ycloBUH paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHS.

Tema 3. 3aKkoHBI cOXpaHEeHHS B MeXaHUKe

Hmnynbe MaTepuaabHON TOYKM (Tea), CUCTEMbl MaTepUalbHbIX TOYeK. VIMIynbCc CHIIBI U M3MEHEHUE
UMIIyJIbca Tejla. 3aKOH COXpaHeHusl uMnysibca. PeaktuBHoe nBuxkeHue. Pabora cuibl. MOIMIHOCTD CHIIBI.
Kunernueckast »Heprusi MaTepuallbHOM TOUkH. TeopeMa 00 HM3MEHEHHMM KHHETHYECKOH »Hepruu.
[MorentmaneHast SHeprus. [loTeHnmanbHass dHEpPrus ynpyro JIepOPMHPOBAHHOW  MPYKHUHBL
[TorennuanbHas 3Heprus Tena BOIM3M HoBepXHOcTH 3emiu. [loTeHuumanbHble M HENOTEHLHAJIbHbIE
cuibl. CBsi3p paOOTHl HENOTEHIMAJIBHBIX CHUJ C U3MEHEHHEM MEXaHWYECKOH SHEPIUH CHUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON DHEPrUH. YIIPYTHe U HEYNPYTrue CTOJIKHOBEHUS.

Texnuueckue ycmpoticmea u npakmuieckoe npumeneHue: BOAOMET, KONEP, NPYKUHHBIM MUCTOJET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

1. 3akoH coxpaHEHHs] UMITyJbCa.

2. PeakTuBHOE JBM)XECHHUE.

3. Ilepexon mOoTeHUMANBHON YHEPIUHM B KUHETUUYECKYIO U OOpATHO.

Yuenuueckuui skcnepumenm, nabopamopmvie pabomol

1.M3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ IMOMOUIbIO JBYX

OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsA3U pabOThI CHIIBI C K3MEHEHUEM MEXaHWYECKOM HSHEpruM Teja Ha IpuMepe
pPacTsDKEHUsT PE3MHOBOIO XKIyTa.

PA3JIEJI 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKY/JISIPHO-KMHETHYECKOH TeOpHHU
OCHOBHBIE ~ TOJIOXKEHHUS  MOJICKYJISPHO-KMHETUYECKOH  TEOpMM M UX OIBITHOE OOOCHOBAaHHUE.
BpoynoBckoe nBmwxkenue. Huddysus. Xapaxrep ABWKEHHS W B3aMMOACHUCTBUS YAaCTHI[ BEIIECTBA.
Mogenu cTpoeHusl ra3oB, XHIKOCTeH M TBEPABIX Teld U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE
THX Mojienei. Macca u pazmepsl Mosiekyi. KonnuectBo BemectBa. [locTtosiHHast ABoraapo.
TermmoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp Llenbcus.
Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KMHETHUYECKON TEOpUU HA€aIbHOTO
raza. AOcoyltoTHasi TeMIepaTypa Kak Mepa CpeJHel KMHETHYeCKOW 3HEpPruu TEeIJIOBOTO JBMXKEHUS
gactuy rasza. Illkama temnepatyp KeneBuna. ['a3oBele 3akoHbBl.  YpaBHeHHE  MeHpeneesa-
Knaneiipona. 3axon J[lanpToHa. M3ompoueccsl B HICAJIBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['padudeckoe MpeacTaBIeHHE H30MPOIIECCOB: HM30TepMa, H30X0pa, u3o00apa.
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Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

1. OmpIThl, JOKa3BIBAIOIIME JMCKPETHOE CTPOEHUE BEHIeCTBA, POTOrpauu MOJIEKYNI OPraHUYECKUX
COEIMHEHUH.

2. OmnbiTel 10 AU Py3un KUAKOCTEH U Ta30B.

3. Mopenb OpOYHOBCKOTO JIBH>KEHHUSL.

4. Mopensp onbita llTepHa.

5. OnbIThI, JOKa3bIBAIOIIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

6. Mojenb, WUTIoCTpUpyIoIIas IPUPOAY AABJICHUS I'a3a HA CTEHKU COCyAa.

7. OnBITHI, WUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA UIEAIBHOIO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

1. Onpenenennie Macchl BO3/ayXa B KJIIACCHON KOMHATE HA OCHOBE

U3MepeHui 00bEMa KOMHATBI, JJABJICHHS U TEMIIEPAaTyphl BO31yXa B HEHl.

2. UccnenoBanne 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHHSI Pa3peEeHHOTO rasa.

Tema 2. OCHOBBI TepMOIMHAMUKU

TepMoaunamuyeckasi cucremMa. BHYTpeHHSsI 3HEpPrusi TEPMOAMHAMHYECKON CHUCTEMBI M CHOCOOBI €&
n3MeHeHus. KonudecTBo TemioTel U paboTa. BHyTpeHHsS 3HEprusi OAHOATOMHOTO HJI€aJbHOTO Trasa.
Buasl Tennonepenauu:  TEIJIONPOBOAHOCTb, KOHBEKLHMS, W3Iy4YeHUE. YJIeJdbHas TEIIOEMKOCTb
BellecTBa. KoaM4yecTBO TEMIOTHI MPU TEIUIONEpEIaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBeiii 3akoH TepMoauHaMUKHU. [IpUMEHEHHE TEepBOTO 3aKOHA
TEPMOJMHAMHKHN K H3ompolieccaM. [ 'padudeckas HHTepIpeTanus padoThl rasa.

Btopoii 3akoH TepMoauHamuku. HeoOpaTmMocTh MpPOIECCOB B MPUPOIC.

TernnoBble MamuHbl. [IpUHOMIB  JAEHCTBUS TEIUIOBBIX MammWH.  [IpeoOpazoBaHusi »SHEpruud B
termoBeix MamuHax. KITJ[ TemmoBoi mammsbl. [ukn Kapao u ero KIIJ[. Dxonornyeckue mpoOiaeMsl
TEIIOSHEPTETUKMU.

Texnuyeckue ycmpoticmea u npakmuieckoe npumeHeHue: JIBUTaTellb BHYTPEHHErO CropaHus, ObITOBOM
XOJIOJIUJIBHUK, KOHJAUIMOHED.

Jlemoncmpayuu

1. V3MeHeHHe BHYTpPEHHEH SHEpruy Tena NpU COBEPIICHUH DPAOOTHI: BBUIET MPOOKU M3 OYTBUIKH
o/l JICHCTBUMEM CXAaTOro BO3JlyXa, HarpeBaHue »>Qupa B JaTyHHOM TpyOke MyTéM TpEeHUs
(BUACOIEMOHCTpALTHS ).

2. V3MeHeHue BHYTpEHHEW 3HEpruM (TeMmIiepaTypbl) Teja IpH TEIIonepenaye.

3. OnbIT no aanabaTHOMY PACIIMPEHHI0 BO3JyXa (OMBIT C BO3AYLIHBIM OIHHUBOM).

4. Mogenu napoBod TypOHWHBI, JBUTaTesl BHYTPEHHErO CrOpaHMsl, pEaKTUBHOI'O JIBUTaTElIs.

Yuenuueckuui skcnepumenm, nabopamophvie pabomol
1. U3mepenue yaenbHON TEITOEMKOCTH.

Tema 3. ArperatHble COCTOSIHMSI BellleCTBA.

dazoBeie nepexosl. [TapooOpasoBanue u KoHaeHcanus. Mcnapenne u kunenne. AGCOMOTHAS U
OTHOCHUTEIIbHASl BJIAXKHOCTh BO31yxa. HacwlleHHBIN nap. Y aenpHas TemioTa napooopazoBaHusl.
3aBUCUMOCTH TEMIICPATYPbl KUIICHUSA OT OAaBJICHUS.

TBépmoe Teno. Kpucrammmueckue u amopduble Tena. AHHU30TPOIHUS CBOWCTB KpUCTALIOB. JKuukue
kpuctauibl. CoBpeMeHHbIe MaTtepuaibl. [lnaBnenne u KpucTamu3amus. Y aesbHas TEIUI0Ta IJIaBJICHUS.
Cybnumarus. YpaBHeHHE TEIIOBOro OanaHca.

Texnuueckue ycmpoicmea U npaKmuyeckoe npumeHeHue: TUTPOMETP U IICUXPOMETpP, KaJOpUMETP,
TEXHOJOTHMH TIONyYeHUsT COBPEMEHHBIX MaTepuaioB, B TOM 4YHCJIE€ HAHOMAaTepuajioB, W
HAHOTECXHOJIOTHH.
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Jlemoncmpayuu

1. CBoiicTBa HACBHIIIEHHBIX MAPOB.

2. Kunenue mpu NOHMKEHHOM JIaBJICHUU.

3. CnocoOsl U3MepeHus: BIaKHOCTH.

4. HaOmoeHue HAarpeBaHWsI W TUIABIICHUS KPHCTAJUIMYECKOTO BEIECTBA.
5. JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi
1. U3mepenne OTHOCUTENbHON BIAXKHOCTH BO3/yXa.

PA3JIEJ 4. DJEKTPOAUHAMMUKA

Tema 1. DuiekTpocTaTnka

OnexTpuzanus Tell. OJeKTpuueckuil 3apsana. JlBa Buaa dieKTpUuYecKUX 3apsiioB. lIpoBonHukw,
JUDJIEKTPUKNA U TOJIYIPOBOJHUKHM. 3aKOH COXPAaHEHHMs DJIEKTPUUYECKOro 3apsja. BsaumopeiicTBue
3apsnoB. 3akoH Kynona. ToueuHbll ayieKTpuyeckuil 3apsj. OnekTpuuyeckoe mnose. Hanpsok€HHOCTD
aJeKTpuueckoro moussd. [IpuHIMI Cynepno3uuuu 3JeKTpudeckux mosiedl. JluHum HanpsokEHHOCTH
AIIEKTPUYECKOTO TIOJISL.

PaGora cun »snextpocrarmueckoro mnons. [lorennuman. PasHocte mnoteHuumanoB. [IpoBonHuku U
JUBJIEKTPUKNA B AJIEKTPOCTATUYECKOM MoJie. JludnekTpuueckasi IpOHUIIAEMOCTb.

Onexkrpoémkoctb. KonpeHcarop. OJeKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpA. ODHEPrus 3apsyKEHHOIO
KOH/IEHCaTopa.

Texnuueckue  ycmpoticméa U NpPAKMuyeckoe  NpumMeHeHue: DIEKTPOCKOI,  3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allMTa, 3a3€MIICHHE DJIEKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBINA ammapar,
CTPYMHBIN TIPUHTEDP.

Jlemoncmpayuu

1. YcTpoicTBO M MPUHLMIT JEHCTBUS 3JEKTPOMETpA.

2. B3aumopeicTBiue HadIEKTPU3OBAHHBIX TEI.

3. DIIEKTpHUUECKOE TOJIe 3apSKEHHBIX TeJl.

4. TIpoBOJHUKHU B AJIEKTPOCTATUYECKOM TOJIE.

5. DnexkTpocraTuyecKkas 3anuTa.

6. JIMdIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE.

7. 3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAu IJIACTHH, PACCTOSHUSA
MEXJy HUMU U AUDIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJIEHCATOpA.

Yuenuueckuui skcnepumenm, nabopamophvie pabomol
1. U3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locTossHHBIN dJIeKTPpUUYeCKH TOK. TOkM B pa3jiM4YHBIX cpeaax.

DNEKTPUUECKUN TOK. Y CIIOBHSI CYIIIECTBOBAHUS AJICKTPUICCKOro Toka. Mcrounmku Toka. Cuiia Toka.
[Tocrosiuubiii Tok. Hampspkenue. 3akon Oma A yyacTKa LEMnu.

DNEeKTPUUYECKOE  CONMPOTHBIIEHUE.  YAEIbHOE  CONpOoTUBIEHHE  BemectBa. [locienoBarenbHoe,
napasuieIbHOe, CMEUIaHHOE COeIMHEHHE TPOBOJIHUKOB.

PabGora »snexktpuueckoro Ttoka. 3akoH J[xoyns-Jlenma. MomHocTh anekTpudeckoro toka. IJIC u
BHYTPEHHEE COIMPOTHUBIECHUE HCTOYHHMKA TOKa. 3akoH Oma A MONHOM (3aMKHYTOM) AJIEKTPUUYECKOU
uenu. KopoTrkoe 3aMbIKaHUE.

DONEeKTpOHHAsT TMPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHMOCTh CONPOTUBJICHHS METauIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DOnekTpuueckuid Tok B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITYYKOB.

[onmynpoBomuuku. CoOcTBeHHass M TpPHUMECHAs MPOBOJMMOCTH MOIYNMPOBOIHUKOB. CBOWCTBA p—n-
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nepexosa. IloaynpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUUECKU TOK B pacTBOpax M pacIulaBaxX AJIEKTPOJIUTOB. OJIEKTPOIUTUYECKAST JAMCCOLUALIMSL.
DIIEKTPOIU3.

DnekTpuueckuid Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psa. Monnus. [lnasma.
Texnuueckue ycmpoticmeéa U NpPAKMUYecKoe npumMeHeHue: aMIEepMeTp, BOJbTMETP, peocTar,
UCTOYHUKH TOKa, 3JEKTPOHArpeBaTeNbHbIE MPUOOPHI, SJIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS,, BAaKyyMHBIH JHMOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIM AHON,
rajibBaHHKa.

Jlemoncmpayuu

1. U3mepeHue cuiibl TOKa U HaNpsOKESHUS.

2. 3aBUCHMOCTb CONPOTHBICHHS IMJIUHIPHYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMAAN TIONEPEYHOTO
CEUeHHs] U MaTepuaa.

3. CmemaHHOe COeAMHEHUE MTPOBOJHUKOB.

4. Ilpsimoe uzmepenue D/]C. KopoTkoe 3aMbIkaHUE IaJIbBAHUUECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO
COIIPOTHBIICHHUSL.

5. 3aBHCHMOCTb COIPOTHUBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAUMOCTD 3JIEKTPOJIUTOB.

7. VickpoBoil pa3psii U NPOBOAMMOCTH BO3AyXa.

8. OIHOCTOPOHHSASI MPOBOAUMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

1. M3yyeHne cMemaHHOIO COEAUMHEHUS] PE3UCTOPOB.

2. Nsmepenne DJIC UCTOYHMKA TOKAa U €r0 BHYTPEHHETO CONPOTHUBIICHUS.
3. HaGmrozeHue 31eKTposmsa.

MEXIPEIMETHBIE CBA3U

Nzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kimacce ocymecTBISIETCS € y4YETOM COAEPIKATEIBHBIX
MEXKIPEMETHBIX CBs3eH C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH, Treorpadyu W TEXHOJIOTHH.
Mesicnpeomemuvle NOHAMUSA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUS: SBJICHNE, HAYYHbIN (aKT,
rUnoTe3a, (u3nveckass BEIMYMHA, 3aKOH, TEOpHs, HAOMIOAEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOJEIb,
U3MEpEeHHe.

Mamemamuka: pelleHHe CHUCTEMbl YpaBHEHWIA; JWHeWHas ¢QyHKIus, napabona, runepbona, ux rpaQuku U
CBOWCTBA;  TPUTOHOMETPHUYECKHE  (YHKUHMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHICHC; OCHOBHOE
TPUTOHOMETPUUECKOE TOMKAECTBO; BEKTOPHI U MX MPOEKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHudyeckoe ABWKEHHE B KHMBOH mpupone, Iuddysus, 0CMOC, TEIUIOOOMEH KHBBIX OpPraHH3MOB
(BuIBI TETIONEpEIaul, TEIJIOBOE PAaBHOBECHUE), IEKTPUUYECKHUE SBICHUS B JKMBOM MPUPOZE.

Xumusa: IUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb BEILIECTBA, MOJIIPHAs Macca,
TEIJIOBBIE CBOWMCTBAa TBEPHABIX  TEN, JKUAKOCTEH M  Tra3oB, DJIEKTPUYECKUE  CBOWCTBA  METaJUIOB,
ANIEKTPOIUTHYECKAsl AUCCOLMALINS, TaJIbBAaHHKA.

Teoepagpua: BMaxXHOCTH BO3IyXa, BETPHL, OAPOMETP, TEPMOMETP.

Texnonoeus:: TmpeoOpa3oBaHHE JBM)KCHHH C HCIOJIB30BAHMEM  MEXaHU3MOB, YUY€T TpPEHHS B TEXHHKE,
MOJIIUITHAKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHHs HMMITyJbca B TEXHUKE (pakeTra, BOAOMET U T. II.), ABUTATENb
BHYTPEHHETO CTOpaHus, MapoBasi TypOuHa, ObITOBOH XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJOIMU IOIYYEHHUsS CO-
BPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpHaJOB, M HAHO- TEXHOJIOTHHM, DJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJIGHHE DJEKTpO- MpPHOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, dJIEKTpOHArpeBaTeIbHEBIC npudOpEI,
3NIEKTPOOCBETUTENBHBIC TPUOOPHI, raJIbBAaHUKA.
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11 kaacc
PA3JEJI 4. DJIEKTPOJAUHAMUKA
Tema 3. MarauTHOoe nmoJjie. JJIeKTPOMATHUTHASL MHIYKIHUA
IToctossHHBIE MarHuThl. B3auMoAeiCTBUE TOCTOSHHBIX MAarHUTOB. MaruuTtHoe 1nose. BekTtop MarHuTHoM
uHAyKuuu. [lpuHOMn cyneprno3uuuy MarHUTHBIX nosied. JluHum MarHutHOM uHAykKnuu. Kaprtuna
JUHUNA MarHUTHOW MHAYKIMH TOJISI MTOCTOSIHHBIX MarHUTOB.
MarnuTHoe Moje NpOBOJHUKA € TOKOM. KapTuHa JMHMA HMHAYKUMM MAarHUTHOTO TOJ JJIMHHOIO
MPSIMOTO TIPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOI'O MPOBOJ HUKA, KATYyIIKA ¢ TokoM. OmbIT Dpcrena.
B3aunmopeiicTBue NPOBOJAHUKOB C TOKOM.
Cuna Awmmnepa, e€ Momynb u HampaBieHue. Cwia Jlopenma, e€ Momynb W HamparieHue. [[BwkeHue
3apsHKEHHOM YacTHIbI B OJHOPOJHOM MarHuTHOM 1ioje. PaGora cunel  Jlopenma.  SIBnenwue
AJIEKTpOMarHuTHOW wuHAYKUMU. I[loTox BekTopa MarHuTHOW wuHAYKuuu. OJC wuHaykuuu. 3akoH
3JeKTpoMarHuTHOM wuHAykuun @apanes. BuxpeBoe »snexrtpuueckoe mnose. I C uHAyKIUU B
MIPOBOJHUKE, IBUKYILEMCS MOCTYIATEIbHO B OJHOPOJIHOM MarHuTHOM mnoJie. [IpaBuno Jlenua.
NunykTuBHOCTH. SIBiieHne camounaykuuu. JIC caMOMHAYKIMH. DHEpPrusi MarHUTHOTO TOJI KaTyIIKU
C TOKOM. DJIEKTPOMAarHUTHOE TIOJIE.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: TOCTOSHHBIE MAarHUThl, 3JEKTPOMArHMTHI,
ANEKTPOJABUIATEIb, YCKOPHUTEIH JIEMEHTAPHBIX YACTHUL, MHAYKIMOHHAS TE€Yb.

Jlemoncmpayuu

1. OnbIT Dpcrena.

2. OTKJIOHEHHE AIEKTPOHHOI'O MyYyKa MarHUTHBIM IOJIEM.
3. JIuHMKM MHAYKIMY MarHUTHOTO IOJISA.

4. B3aumojeiicTBUE ABYX MPOBOJHUKOB C TOKOM.

5. Cuna Amnepa.

6. eiictBue cuibl JIOpeHIIa Ha MOHBI 3JIEKTPOJIUTA.

7. SIBieHne ANEKTPOMArHUTHOU UHIYKLIHMH.

8. IlpaBuno Jlenua.

9. 3aBucumocts 3/IC MHAYKIMHM OT CKOPOCTH M3MEHEHUS MAarHMTHOIO IIOTOKA.
10. SIBneHne caMOMHAYKLUU.

Yuenuueckuui skcnepumenm, nabopamophvie pabomol

1. I3yuyeHne MAarHUTHOTO MOJISI KaTyIIKUA C TOKOM.

2. UccnenoBaHue JEHCTBUSL NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
3. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM MHIYKIIMH.

PA3JEJI 5. KOJIEBAHUS U BOJIHBI

Tema 1. Mexanuveckue U 3JIeKTPOMATHUTHBIE KoJle0aHUs

KonebGarenbnass cucrema. CBoOOmHBIE MeXaHWYECKHE KojeOaHusa. [apMoHMYECKHE KoJieOaHUSI.
[Tepuon, wacrora, amruutyna u ¢asa xosebanuii. [Ipy>XUHHBIH MasTHUK. MaTeMaTH4eCKUi MasTHHK.
VYpaBHEHHE TapMOHWYECKHX KosieOaHui. I[IpeBpaleHue SHEPTHH MPU FAPMOHUYECKUX KOJICOAHUSX.
Kone6arenpubiii kKoHTYp. CBOOOJHBIC 3JEKTPOMArHWTHBIE KOJICOAHUS B HIACATHLHOM KOJICOATEITHLHOM
KOHType. AHAIOTUS MEXIYy MEXaHMYeCKMMH U JJICKTPOMAarHUTHbIMH Konebanusmu. Dopmyna
TomMcoHa. 3aKOH COXpaHEHHS dHEPTUH B UACAIBLHOM KOJIeOATEeIHhHOM KOHTYpE.

[IpencraBinenne o 3aTyxaromux KojeOaHUsAX. BbIHyXIeHHbIe MexaHHYeckue Kojebanusa. Peszonanc.
BreIHY)KICHHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUSI.

[lepemennbiii  Tok. CHHYcOMJANbHBIM  NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO  TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA M HAIPSDKCHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenavya U MOTpeOICHUE IICKTPUICCKON DHEPrUu. IKOJIOTHYECKUE
PUCKH  TpU  NOPOU3BOJACTBE BJIEKTpo3Hepruu. KynbTypa HCHONB30BaHUSA JJIEKTPOIHEPIHUU B
IMOBCEIHEBHON JKU3HH.

TexHuueckue ycmpoucmeéa u NpaKmuyecKkoe HnpuMeHeHue: HJIIEKTPUUECKUH 3BOHOK, TE€HEPaTop
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MNEPEMCHHOI'O TOKA, IMHHUH SJICKTPOIICpCaay.

Jlemoncmpayuu

1. HccnenoBanue mapamMeTpoB KojeOaTelnbHOW CUCTEMBbl (NPYKUHHBIA WJIM MaTeMaTHUYECKU
MasITHHK).

2. HabOmotenue 3aTyxaronmx KoJeOaHui.

3. HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOaHUH.

4. HaGmroieHue pe3oHaHca.

5. CBOOO/IHBIC AIICKTPOMArHUTHBIC KOJICOAHMS.

6. OcmuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa M HANPSHKEHHS OT BPEMEHH) IS SJIEKTPOMAarHUTHBIX
KoJie0aHuil.

7. Pe3oHaHC pH MOCIIeA0BATEILHOM COSMHEHUH PE3UCTOPA, KaTYIIKH MHIYKTUBHOCTH M KOHJEHCATOpA.
8. MoJienb JTMHUU 3JICKTPOTICPEIaH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

1. HccnenoBaHue 3aBHCUMOCTH TIepHOJa MaJbIX KoJeOaHWd rpy3a Ha HUTH OT JJIUHBI HUTH U MAacChl
rpysa.

2. HccnepoBaHue NEPEMEHHOIO TOKa B ILENMHM M3 IOCJIEIOBAaTEIbHO COEIMHEHHBIX KOHJEHCATOPA,
KaTyILIKA U pe3ucropa.

Tema 2. MexaHn4eckue M 3JIEKTPOMATHUTHBIE BOJIHBI

MexaHudeckue BOJIHBI, ycioBus pactpoctpanHenus. [leproa. CkopocTs pacnpoCTpaHEeHUs U JIMHA
BosiHbL. [lonepeunsie u nmpoaonasHbie BONHBL. VHTepdepeniys u audpakins MEXaHUYeCKUX BOJH. 3BYK.
Ckopoctb 3BykKa. ' poMKoCTh 3ByKa. Beicora Tona. TemOp 3ByKa. DJICKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS

U3JIyY€HUS 3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTanus BEKTOpoB £, B, v B 3JIEKTpPOMarHuTHOMN
BosiHEe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPaXXCHHE, MPETIOMIICHHE, MOJISIPU3aus, IU(PaKIIHSL,
untepdepeniusa. CKOpOCTh MEKTPOMArHUTHBIX BOJNH. [lIkana >MeKTpOMarHUTHBIX BOJIH.
[IpumeHeHne 31EKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpUHIMIBI PalOCBsI3U U TEJIEBUCHUS.
Pannonoxamnus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKarollel cpeabl.

Texnuueckue ycmpoiicmea u npakxmuyeckoe npumeHenue: My3blKaJabHble HHCTPYMEHTHI,
yJIbTPa3ByKOBas AMATHOCTHUKA B TEXHUKE W MEIUIMHE, pajap, paJluoONpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OOpasoBanue M pacHpoCTpaHEHUE TONMEPEUYHBIX W TPOJIOJBHBIX BOJH.

Konebmromeecs Teno kak MCTOYHHUK 3BYKA.

Habmroienne otpaxenus U npeaoMICHUS MEXaHUYECKUX BOJIH.

HaGmonenue untepdepeHny U AUPpakiui MEXaHMYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJIOW M 4acCTOTOM KoJeOaHUM.
WccnenoBanne cBONCTB 3JIE€KTPOMArHUTHBIX BOJIH: OTPaKCHUE, TTPEIIOMIICHHE, TTOJIIPU3ALINS,
nudpakiys, HHTEPPEPEHIIHS.

Nk LD —

Tema 3. OnTuka
I'eomerpuueckas onrtuka. I[IpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B OAHOPOJIHOM cpene. JIyu cBera.
Toueunslil ucTounuk cBeta. OTpakeHHe cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne nu300pakeHHit
B IJIOCKOM 3epkanie. [Ipemomiienne cBeTa. 3aKOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM TOKAa3aTelb
npenomiieHus. [lonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIN yroyl MOJTHOrO BHYTPEHHErO OTPaXEHHS.
Hucnepcust cBera. CnoxkHblid coctaB Oenoro cera. llser. CoOuparomue U pacceuBarouiue JIMH3BIL.
Tonkast nuH3a. POKYCHOE pACCTOSHHUE U ONTHYecKas cuiia TOHKOW JuH3bL [locTpoeHue nzodpaxeHuit
B COOMparoIIMX U paccenBarolMX JUH3aX. @opmysia TOHKOHM JIMH3bI. Y BEJIWYEHHE, JaBaeMOEe JTMH30M.
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[Tpenensl TPUMEHUMOCTH F€OMETPUYECKON ONTHKH.

Bomosas onruka. UaTepdepenmms ceera. KorepeHTHBIC HCTOYHUKH. Y CJIOBHS HAOIFOJICHNS MAKCUMYMOB U
MHHHMYMOB B HHTEp(EPEHLIMOHHON KAPTUHE OT JIBYX CHH(a3HBIX KOI'€PEHTHBIX HCTOUHHUKOB.

Hudpakuus csera. JudpakuuoHHas pemérka. YCIOBHE HAOMIOJACHUS TJIABHBIX MAaKCHMYMOB IIpH
naJIecHUM MOHOXPOMATHYECKOT0 CBeTa Ha JU(PPAKLIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumMeHeHue: 04KH,

ayna, (Qoroamnmapar, NPOCKIMOHHBIA ammapar, MHKpPOCKOM, TEJIECKOI, BOJIOKOHHAs OMNTHKA,
T(pakOHHAs PEIETKa, MOJIIPOUI.

Jlemoncmpayuu

1. [IpstMmonMHEHHOE pacpoCTpaHEeHNEe, OTPAKEHUE U MpeioMiIeHre cBeTta. OnTHYecKue MmpruoopEI.
2. IlonHoe BHyTpeHHEE OTpaxeHue. Mojenab CBETOBOAA.

3. HccnenoBanue cBOMCTB M300paKeHUM B JIMH3aX.

4. MoJenn MUKPOCKOIIA, TEIECKOTa.

5. HaGntonenue unrepdepeHIuu cBera.

6. HaGmonenue nudpakiuuu cBeTa.

7. HabnroneHnue aucrepcuu CBeTa.

8. IlomyuyeHue crekTpa ¢ IOMOIIbIO MPU3MBI.

9. Ilony4eHune criekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHONW PEHIETKH.
10. HaGmroneHue mosispu3aluy CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
1. I3mepeHue mokasaresns MpeoOMICHHUs CTEKIIa.

2. UccrnenoBanue CBOMCTB M300paKeHUN B JIMH3AX.
3. HabmroieHue nucrepcuu CBETa.

PA3JIEJ 6. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

["paHuIlbl TPUMEHUMOCTH KJIacCHYeCcKOoi MexaHuKu. [locTynaTel crienuanibHOil TEOPUH OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPHUHIMII OTHOCUTEIHLHOCTH OWHINTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUIMHBL. DHEPrus U

HUMITYJIBC PENITUBUCTCKON YacTHUIlbl. CBsI3b MACChl C PHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBL.
DHeprusi NOKosl.

PA3JIEJ 7. KBAHTOBAS ®U3UKA

Tema 1. DjieMeHTBbI KBAHTOBOH ONTHKH

®oronsl. Popmyna Ilnanka cBs3u ’Hepruu (HOTOHA C €ro 4YacTOTOW. DHEprus M UMIYIbC (POTOHA.
Otkpeitue u uccnenosanue porodpdexra. OnbiTel A. I'. Cronerosa. 3akons! ¢oTodpdexra. YpaBHeHHE
OunmreliHa s poroaddexra. «Kpacnas rpanuna» gorosddexra.

Hasnenune cera. OnbiTel I1. H. JleGeneBa. XumMudueckoe aeiicTBUE CBETa.

Texnuyeckue ycmpoiicmea u npakmuyeckoe npumenerue. HOTOIIEMEHT, GOTOAATUUK, COTHEUHAS
OaTapest, CBETOJIUOI.

Jlemoncmpayuu

1. ®otoaddeKkT Ha YCTAaHOBKE C IIMHKOBOW IIACTUHOM.
2. HUccnenoBanue 3akOHOB BHemIHEro ¢gorodddexra.

3. CBeToauomI.

4. Conneunas Oarapes.

Tema 2. CTpoenue aToma
Mogens atoma Tomcona. Ombitel Pesepdopna mno paccesHuro o-yactuul. IlnanerapHas mozens
atoma. Ilocrynatel bopa. W3nyuenue u nornouieHne (pOTOHOB MPH MEPEXOE aToMa C OJHOTO YPOBHS
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9HEpruu Ha Apyroi. Buasl cnekTpos. ClIEeKTp YpOBHEW SHEPruu aToMa BOAOPOJA.

Bonnosslie cBoiictBa yactuu. Bonubl e bpoiinsa. KopnyckynspHo-BoaHoBoH ayanu3Mm. CHOHTaHHOE U
BBIHYX/ICHHOE U3JIy4YCHHUE.

Texnuueckue ycmpoucmea u npakmu4yeckoe npumeHerue. CIeKTpallbHbI aHaIn3 (CIIEKTPOCKOI), J1asep,
KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

1. Monens ombita Pesepdopra.

2. OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

3. HabGmroieHue JIMHENYaThIX CIIEKTPOB U3JIy4EHHUS.
4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
1. HaGmroienue TuHEHYATOro CIEKTpa.

Tema 3. AToMHOe AAPO

OKCIEpUMEHTBI, JO0KA3BIBAIOIIKE CIOXKHOCTh CTpoeHus saapa. OTKpeITHE pPagMOaKTUBHOCTH. OIBITHI
Pezepdopna mo ompemeneHuro cocraBa paguoakTUBHOrO m3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
n3y4yeHus. BinsHue paiuoakKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpoiTHE IpOoTOHA M HelTpoHa. HykioHHas Moxens sapa [eiizenOepra-FBanenko. 3apsin sapa. MaccoBoe
4yucio saapa. M3oTomnsl

Anbda-pacnan.  DJIEKTPOHHBII M TMO3UTPOHHBIM  Oera-pacmaj. 'amma-n3nmyuenue. 3aKkoH
pazvoaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sape. Snepusie cuibl. Jledekt maccol spa.

SAnepueie peakuuu. [lenenne u cuHTE3 AA€Ep.

Anepupiii  peaktop. TepmosinepHslii cuHTe3. IlpobimemMbl W NEPCHEKTUBBI SAEPHOM SHEPreTHKU.
OKOJIOTUYECKHE aCIIEKTHI SIIEPHON DHEPTETHKHU.

OnemeHTapHble YacTULlbl. OTKPBITHE MMO3UTPOHA.

Metopel HaOIr01eHUS u perucTpanuu 3JIEMEHTapHBIX YaCTHIL.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS. EIMHCTBO (u3HUECcKOM

KapTUHBI MUDA.

Texnuueckue ycmpoiicmeéa u npakmuyeckoe npumeHenue. ITO3UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

1. CuéTuuK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

1. UccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (hOTOTpadusiM).

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

Otanbl pa3BUTHS acTpoHOMHH. [IpuUKIaZHOE W MHPOBO33PEHYECKOE 3HAYCHUE acTpOHOMHUHU. Bun
3B&3nHoro HeOa. Co3Be3nusi, sIpKue 3BE3MBI, IUIAHETHI, UX BUAUMOE JBIKeHHE. CoJTHEUHAsi CHCTEMA.
Comnne. ConHevHass akTUBHOCTh. Mcrounwk sHepruu ConHia 1 3BE3M. 3BE3ABI, MX OCHOBHBIC

XapaKTEPUCTHUKHU. JmarpaMMa  «CHEKTpaJbHBIM  KJIacC - CBETUMOCTb».  3BE3ABI  TJIABHOM
MIOCJIEA0BATEIbHOCTH. 3aBUCHUMOCTh «macca - CBETUMOCTb» U1 3BE31  TJIABHOU
nocienoBarenbHOCTH.  BHyTpenHee — crpoenue  3BE€34.  CoBpeMEHHbIE — NpPEACTABIEHUS O
NpPOUCXOXKACHUH M 3Boitonuu ConHua u 3BE3A. Ortambl XKU3HU 3BE3A. Mieunslii Ilyte — Hama

lanaktuka. Ilonmoxxenune u nBuxenue ConHua B ['amaktuke. Tumbl rajaktuk. PaavoranakTuku u
kBazapbl. UEpHBIE IBIPHI B sipax rajlaKTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa66ma. Paz6eranne ranaktuk. Teopust Bosbmioro B3pbiBa.
PemukToBoe wu3nmydenue. MacmtabHas cTpykTypa Bceenennoil. MeraranakTuka. Hepewénnsie
po0JIeMbl aCTPOHOMHUH.
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Yuenuueckue nabnooenusn

1. HaOmoneHuss HEBOOPY)XEHHBIM TIJIa30M C  HCIHOJIB30BAaHMEM KOMIBIOTEPHBIX MPUIOKECHUH IS
OTIpeNieNIeHus] TI0JI0KEHUsI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBEepHOTO
HOJyIIApUs U SIPKHUE 3BE3MBIL.

2. Hab6monenus B teneckon Jlynsel, mianer, Mueunoro Ilytu.

OBOBHIAIOIIEE ITOBTOPEHHUE

Ponp Qu3uku u acTpoHOMHM B DSKOHOMHUYECKOW, TEXHOJOTMYECKOM, COLMATbHOM U ITUYECKOU
cepax [eATeNbHOCTU YEJIOBEKa; POJb U MECTO (PM3MKHU U aCTPOHOMUHU B COBPEMEHHOI HAay4HOH Kap-
TUHE MHUPA; POJb GU3NYECKON Teopuu B (HOpMHUPOBAHUH MpEACTaBICHUN O (pU3MUECKON KapTHHE MHUPA,
MecTo (u3myeckod KapTUHBL ~ MHUpa B OOHmIEM psdy COBPEMEHHBIX ECTECTBEHHO-HAYyYHBIX
MPEJICTAaBICHUH O MPUPO/IE.

MEXIIPEJMETHBIE CBA3U

N3yuyenne xypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocyInecTBISeTCS € Y4ETOM COJEpPIKATEIbHBIX
MEXIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTUH.
Mesicnpeomemuvie nousamus, Cc6A3aHHbIe C  U3VYEHUEM MemoO008 HAYYHO20 NO3HAHUA: SIBIICHUE,
Hay4HbI (akT, runoresa, (Qusnyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE, HKCIEPUMEHT,
MOJEIMPOBAaHUE, MOZECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUEe CHCTEMbl YpaBHEHHUH; TpUTOHOMETpUYeCKHe (YHKIMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC; OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO; BEKTOPHl M HMX MPOEKIMH HA OCH
KOOpJIMHAT, CJIOXXEHHE BEKTOPOB; IPOU3BOJHBIC 3JIEMEHTAPHbIX  (YHKIMHA; NPU3HAKM [0J00US
TPEYTrOJIbHUKOB, OIPEJEIeHNE IUIOMAIN IUIOCKUX (Guryp u o0béma Tel.

buonoeus: snekrpuueckue sBICHUS B JKUBOM MpUpOJe, KojebaTeslbHble ABUKEHHs B JKHBOM IpUpoJe,
ONTUYECKUE SIBICHUS B )KMBOW MPUPOJE, NECHCTBHE paJuallii HA KUBBIE OPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEl, MEXaHU3MBI
00pa30oBaHMsl KPUCTANIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIu3.

l'eocpagpusi: MarHuTHBIE TOJNIOCA 3€MJIM, 3aJI€KUM MAarHUTHBIX Py, (POTOChEMKA 3€MHOM MOBEPXHOCTH,
NPEACKA3AHUE 3EMIIETPSICEHUI.

Texnonozus: NTUHAK IEKTPOIIEpEIad, TEHEPATOP IIEPEMEHHOIO TOKA, 3JEKTPOJABUTATENb, HHAYKIINOHHAS
nedb, pajap, paauoNpUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBU-meub, MpoeKIMOHHBIN ammapar,
BOJIOKOHHAsI ONTHKA, COJIHEYHas OaTapes.
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TEMATHYECKOE IINTAHUPOBAHUE KYPCA ®U3UKA

10 xaacc

TemaTndeckuii 0JI0K, TEMAa

OcHOBHOE co/lep:KaHue

OcHOBHbBIE BU/IbI 1eSITEJIbHOCTH YUAIIUXCS MPH
H3yYeHHH TeMbl 3
(1a yposue yuebHnuvlx Oelucmeuil)

PA3JIEJ 1. ®PUBUKA U METO/JIbl HAYYHOI'O ITIO3HAHUA (2 4)

Tema 1.
Du3rka U METOIbI
Hay4HOI'0 IO3HAHUs

Ddusznka — HayKa O Ipupozae. HaquLIe MCTOBI
MO3HAHHA OKPYKaAroLICro Mupa. Pons SKCIICPUMCHTA
1 TCOPHUH B IIPOLICCCEC ITO3HAHUA ITPUPOABI.

PaGota B rpymnme mo nmoAroToBKe KOPOTKUX COOOIIEHUH O
poiu 1 MecTe (U3HUKH B MPAKTUICCKOU JCSITSILHOCTH
ITIOIEH.

(2 u) DKCIIEPUMEHT OcBOCHHE OCHOBHBIX MPUEMOB PabOTHI C MUPPOBOIA

B (usuke. MonenupoBaHue GpU3MYecKux sBICHUN U [aboparopueii o ¢usmke.

npoueccoB. Hayunslie runore3sl. @usnyeckue 3aKOHbI

U Teopur. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX

3akOHOB. [IpuHUKI COOTBETCTBUS.

Ponb 1 MecTo ¢u3uKu B GOpMUPOBAHUU

COBPEMEHHOM HAYYHOU KapTUHBI MHpPA, B

PAKTUYECKOU AESTEIbHOCTH JIFOJICH.

PA3JAEJI 2. MEXAHUKA (18 4)

Tema 2. Mexannueckoe ABuxeHne. OTHOCUTENBHOCTh [IpoBeeHNE PKCIEPUMEHTA: U3YYEHUE HEPABHOMEPHOIO
Kunemaruka MeXaHU4YecKOro JBukeHus. Cucrema oTcuéra. NIBUKEHHUS C LIEIBIO OIIPEIEIICHNUsI MTHOBEHHON CKOPOCTH;
(5 1) Tpaektopus. [lepemenienue, ckopocTs (cpeqHsis MCCIIE0BAHUE COOTHOILICHUSI MEXKY MYTAMH,

CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOpPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIIUU HA OCU CHCTEMBbI
KoopauHat. CiiojkeHue NepeMeIeHU U CII0KEHNE
CKOpPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE

npsiMoJIMHeHoe nBwkeHue. ['paduxu

3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,

YCKOpPEHUs, IYTH U MepeMelleHuUs

MaTepUaIbHON TOYKUA OT BPEMEHHU.

CBoOoniHOE MajieHne. Y CKOpeHne cBOOOIHOTO

ITaaCHUs.

[TPOMICHHBIMU TEJIOM 3a IOCJIE0BATEIIbHBIE PaBHBIE
[TPOMEXYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JBUKEHHUH C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO; U3y4YECHUE JIBUKCHUS]
[1apHKa B BA3KOW kUIKOCTU. OObSICHEHUE OCHOBHBIX
[IPUHIUIIOB ACUCTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
CIIUIOMETD, LICMHbIE U PEMEHHBIEC NIEPEJAUYN JBUKCHUS; U
YCIOBHM MX 0€30I1aCHOTO MCIOJb30BaHUS B IIOBCEAHEBHOM
PKU3HU.

Pemrenue pacu€THBIX 3a7a4d C SBHO 3alaHHON (U3UIECKOM
MO/JIEJIBIO C MCIIOJIb30BAaHUEM OCHOBHBIX (OpMYII

kuHeMaTUKH. IlocTpoeHue u aHaiau3 rpadukoB
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KpusosnHeliHOe ABMkeHUE. [[BHKEHUE
MaTEpUAIbHOU TOYKHU II0 OKPYKHOCTH C ITOCTOSTHHOM
110 MOAYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHEHHAs
ckopocTb. [lepnon u yacToTa oOpaeHus.
LleHTpoCTpEMUTEIBHOE YCKOPEHUE

3aBUCHUMOCTEIl KHHEMAaTHUYECKUX BEJIMYUH OT BPEMEHHU.
Pacrio3naBanue (pU3MUYECKUX SBICHUN B YUEOHBIX OIBITAX
1 OKpYXKaroIllel KU3HU: paBHOMEPHOE U
[PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOTHOE
[aJcHue Tell, ABMKEHHUE 10 OKpYXHOCTH. Onucanue
MEXaHUYECKOTO JIBUJKEHUS C UCIIOJIb30BaHUEM
(U3MYEeCKUX BEJIMYMH: KOOPJHMHATA, yTh, IEPEMELICHHUE,
CKOpPOCTb, YCKOPEHHE.

PaboTa B rpymnmnax npu IUIaHUPOBaHUHU, MPOBEICHUH U
MHTEPIIPETALMU PE3YJIbTATOB ONBITOB, U AHAINU3E
IONOJHUTENbHBIX MCTOYHUKOB MH(OpMAIMK IO TEME.

Tema 3.
Jlunamuka (7 9)

[Tpuauun otHocutenbHOCTH ['anunes. [lepBoiil 3aK0H
Herorona. MlHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. IlpuHuun cynepno3uuuu cuil.
BTtopoii 3akoH HproTOoHA [1711 MaTepHaIbHOW TOYKH.
Tpernii 3akoH HproTOHA 1711 MaTEepUAIBHBIX TOYEK.
3aKOH BCEMUPHOTO TAroTeHHs. Cuia TSHKECTH.
[lepBas kocmuueckast ckopocTb. Cuia ynpyrocti.
3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenus
(mokost, ckoybxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEeHUs CKOJIBKEHUS U CUJIA TPEHUS
nokosi. Koadumuent tpenus.

Cuita cOnpOTHBIICHHUS NIPU JBUKEHUU Teja B
PKUJIKOCTH WJIM Ta3e.

[TocTynaTenbHOE U BpalaTelibHOE JBUKEHUE
A0COJIFOTHO TBEPAOTO Tesia. MOMEHT CHIIBI
OTHOCHUTENIbHO OcH BpaieHud. [lnedo cumnbl. YcenoBus
paBHOBECHs TBEPAOTO TEla

[IpoBeeHUE DKCIIEPUMEHTA: UCCIEAOBAHUE 3aBUCUMOCTH
CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
o0pa3siie, OT ux

nedopMmaluy; u3ydyeHue IBIKEHUsI Opycka M0 HAKIOHHOM
[IJIOCKOCTH; UCCIIEIOBAHUE YCIOBUN PaBHOBECUS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILLEHUS.

OOBsicHEeHHe 0COOCHHOCTEW PaBHOMEPHOTO H
PAaBHOYCKOPEHHOT'O MPSAMOJIUHEHHOTO ABUXKEHUS,
CBOOOHOIO MaJeHUs Tell, ABUKEHUS

10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA
BCEMHUPHOI'O TATOTCHMUS.

OObsCHEeHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK IMOJUIMITHUKH.
OObscHEHNE JBHKEHUS UCKYCCTBEHHBIX CITyTHHKOB.
Pemrenne pacu€THBIX 3aj7a4d C SBHO 3aJJaHHON (PH3UUECKOM
MOJIEJIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn nuHamMuKU. Pacrio3HaBaHue QU3MYECKUX SIBJICHUN
B y4eOHBIX OMBITaX U OKPYXKAIOUIEH KU3HU: WHEPLIUS,
B3aUMOJICHCTBHE Tell. AHAIN3 (PU3MYECKHUX TPOILIECCOB U
SIBJICHUI C MCIOJIb30BAHUEM 3aKOHOB U NMPUHIUIIOB: 3aKOH
BcemupHoro tsarorenus, I, I u I[II 3axkonsl HeroToHa,

IMPUHIOUITI CYIICPIIO3UINWH CHUJI, IIPHUHIUIT PABHOIIPABHOCTHU
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MHEPUHAAIBHBIX CUCTEM OTCUETA.

Tema 4.
3aKOHBI COXpaHEHUS
B MexaHuke (6 )

MMiysibe MaTepraabHOM TOUKH (TeJa), CHCTEMBI
MaTepUaibHbIX TOYEK. MIMITyJIbC CHIIBI U U3MEHEHUE
MMITyJIbCa TeJa. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE ABM)KEHHUE.

Pabora cuibl. MOIHOCTB CHJIBL.

Kunernueckast sHEprusi MaTepUaJIbHON TOUKHU.
Teopema 00 M3MEHEHUN KHHETUYECKOHN SHEPTHH.
[lorenumanpHas 3Heprus. [loreHnnanbHas 3Heprus
yrpyro aegopmupoBaHHO#i npyuHbL. [loTeHnnansHas
SHeprus Tesa BOJU3U MOBEPXHOCTH 3eMJIH.
[loTeHuManpHble U HEMOTEHIUAIbHBIE CUJIbl. CBSI3b
paboThl HENOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHHs MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

[IpoBeneHue SKCIIEPUMEHTA: U3yYEHHE a0COJIIOTHO
HEYIIPYroro yAapa ¢ IMOMOILUBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB; MCCJIEIOBAHUE CBS3U PabOThI CHIIbI
C U3MEHEHMEM MEXaHUYECKOM PHEPIUM Tella Ha IpUMeEpe
PacCTsKEHUsT PE3UHOBOIO KIyTa.

Perienue pacu€THbBIX 3ajjau C SBHO 3aJlaHHON (U3UYECKOM
MOJIEJIBIO C MCIIONB30BAHMEM OCHOBHBIX 3aKOHOB U
(bopMyn TUHAMUKU

1 3aKOHOB COXpaHEeHMs. PenieHne KauecTBEHHBIX 3a/1a4 C
OIIOpOM Ha U3Y4YECHHBIE B pa3zaene «MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTHU U pusnueckue spieHus. Onrcanue
MEXaHUYECKOT0 JBH)KEHUS C UCIOIb30BAHNEM (PU3NUECKUX
BEJIMYUH: UMITYJIbC T€JIa, KHHETHYECKAasl YJHEPTUs,
[OTEHIMAJIbHAs SHEPIUsl, MeXaHHUecKas paboTa,
MeXaHUYeCKasi MOITHOCTh. AHAIN3 (PU3UIECKUX MTPOLIECCOB
U SIBJICHUM C UCIIOJIBb30BAHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPIUHU, 3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiICHEHHE OCHOBHBIX IPUHIUIIOB 1EHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: BOJLOMET, KOIED,
pyKUHHBIN ncToNeT. OOBsACHEHUE ABUKEHHS PaKeT ¢
OIIOPOi HA M3YYECHHBIC (PN3NIECKHUE BEITUYMHBI U 3aKOHBI
MexaHuKu. Mcnonb30BaHKe IpU MOATOTOBKE COOOIIEHUH O
[IPUMEHEHNUH 3aKOHOB MEXAHUKHA COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOIMH AJIs OUCKa,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN U IIPEACTABICHUS
MH(pOpPMAaLIUY, KPUTHUECKUH aHaIN3 [T0JTy4yaeMoi
nHpOpMaLUH.

PA3JIEJ 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJUHAMMUKA (24 4)

Tema 1.
OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOH Teopuu (9 )

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUICCKOM
reopun. bpoyHoBckoe aBmwxkenue. Juddyzus.
XapakTep JBU)KCHUS M B3aHMMOJICHCTBHS YaCTHUI]
BerecTBa. MoJIeIM CTPOCHHUS T'a30B, KUJAKOCTSH U

[IpoBeneHne 3KCepUMEHTA: OIPEIETICHUE MAacChl BO3yXa
B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUM 00bEMa

KOMHAThI, JaBJICHUSA U TCMIICPATYPHBI BO3/1yXa B Heﬁ;
MCCICO0OBAHMEC 3aBUCMMOCTU MCXKAY IapaMCTpaMu

25



TBEPIBIX TET U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha
OCHOBE 3THX Mozesed. Macca Monekyi. KonndecTBo
BemiecTBa. [locrosinHas ABoranpo. TermioBoe
paBHOBecue. Temmeparypa u e€ usmepenue. Illlkana
remneparyp Llenbcus.

Mopnenb uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUHU U1€aTbHOTO
ra3za. AOCOJIIOTHas TeMIeparypa Kak Mepa cpeaHen
KHHETHUYECKOW SHEPTrUU TEIUIOBOTO JABM)KEHUS YaCTHUIL
raza. ['a3oBbie 3aKOHbI. YpaBHeHUE MeHieneeBa-
Knaneiipona. 3akon /lanbToHa.

M3omporieccrl B AEAIbHOM rasze ¢ IMOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe npencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

COCTOSIHUS pa3peKEHHOI'0 Tasa.
OOBsICHEHE OCHOBHBIX MPUHITUTIOB JIEHCTBUI
TEXHUYECKUX YCTPONCTB, TAKMX KaK: TEPMOMETp H
OapoMeTp; M YCIIOBUN MX 0€30IMacHOTO MCIOIB30BaHUS B
[MOBCETHEBHOMN >KU3HMU.

PacniosHaBanue (pU3HUYECKUX SBICHUN B YUEOHBIX OIBITAX
1 OKpyKaromen xu3nu: nuddysus, 6poyHOBCKOE
IIBUKCHHC.

OnucaHue TEIIOBBIX SBIECHUI C UCIOJIb30BAHUEM
(bu3NYEeCKUX BEIMYWH: JIaBJICHUE ra3a, TeMIepaTypa,
CpeIHsisi KUHEeTUYeCKasi SHEPTusl Xa0TUYECKOTO JIBUKCHHUS
MOJIEKYJI, CPEITHEKBAIpaTUUHasi CKOPOCTh MOJIEKYJI.
AHanu3 GU3NYECKUX MPOLIECCOB U SIBICHUN
MCIIOJIb30BAHUEM MOJIEKYJIIPHO-KMHETUYECKON Teopuun
CTPOCHHS BEILIECTBA, Ta30BbIX

3aKOHOB, CBSI3M CpEJHEH KMHETHUYECKOW dHEPruu
TEIJIOBOTO JIBMKEHUS MOJIEKYIN ¢ aOCONIOTHON
TeMIepaTypou.

Pemenne pacuéTHBIX 3a7a4u C SIBHO 3a/laHHON (pu3nueckon
MOJIETIBIO C MCIIOIb30BAaHUEM OCHOBHBIX IOJIOKEHUN
MKT, 3ak0oHOB U (HOpMYIT MOJNEKYISIPHON (DUBUKH.
PaboTa B rpymnmnax mpu IUIaHUPOBAHHUH, TIPOBEICHUH U
MHTEPIIPETAIMKA PE3YIBTATOB OMBITOB, U aHAIH3E
OTIOJTHUTEIBHBIX MCTOYHUKOB MH(OPMAIMH IO TEME.

Tema 2.
OCHOBBI TEPMOJIUHAMUKHU
(10 )

TepmoanHaMuueckas cucreMa. BHyTpeHHsAs dHEprus
TEPMOJMHAMHYECKON CUCTEMBI U

criocoObl €€ u3meHeHus. KoanmuecTBo TemaoTsl U
pabota. BHyTpeHHss 3HEprusi 0AHOATOMHOIO
MIeaIbHOTO ra3a. Buasl Teronepenauu:
TEIIONPOBOAHOCTh, KOHBEKIUSA, U3JIydCHUE. Y IeTIbHAas
TEIJIOEMKOCTD BelecTBa. Koau4yecTBo TeIuoTsl Ipu

[IpoBeieHNE YUEHUYECKOTO SKCIIEPUMEHTA: U3MEPECHUE
YAEJIbHOU TEMJIOEMKOCTH BELIECTBA.

OOBsSICHEHE OCHOBHBIX IPUHIIATIOB JICHCTBUS
TEeXHUYECKUX YCTPOMCTB, TAKUX KAK: ABUTATEIb
BHYTPEHHETO CTOpaHUs, OBITOBOW XOJIOIMIBHUK,
KOHIUIMOHED; U YCIOBUI UX 0€30MacHOr0 HUCIOJIb30BAHUS
B TIOBCEIHEBHOM KM3HH.

reronepenaye. [lonsarue 06 aguabaTHOM mpolecce.

Onuncanue HN3Y4YCHHBIX CBOMCTB T€JI M TEIUIOBBIX SIBJICHUH
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[IepBblii 3aK0H TepMoarHaMuKu. [IpuMeHeHne
[EPBOr0 3aKOHA TEPMOAMHAMHUKH K M30MPOLIECCaM.
['pacduueckas uHTepnperanus padoTHI Tasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTtumocTh
[IPOLIECCOB B MPUPOJIE.

TerutoBble MamuHbL. [[pUHIMIIBI JEHCTBUS TEILIOBBIX
MaruH. [IpeoOpa3oBanus SHEPTUU B TEILJIOBBIX
MamHax. KII/[ terutoBoi mammnel. [ukin KapHo u
ero KII/I. Dxonoruyeckue npoodaembl
TEIIOPHEPTETUKHU.

C HCIIOJIB30BAaHHUEM (1)I/IBI/II-I€CKI/IX BCJINYHMH: JAaBJICHUEC I'a3a,
TEMIICpaTypa, KOJINYCCTBO TCIJIOTHI, BHYTPCHHAA SHCPIUsd,
pabota rasa. Pemenue pacy€THbIX 3a/1a4 ¢ SIBHO 3aJJaHHOM
(bU3NIEeCKOil MOJIENBIO C MCIIOJIb30BAHHEM OCHOBHBIX
3aKOHOB M ()OpPMyJI TepMOJMHAMUKH. PerieHue
Ka4eCTBEHHBIX 33J1a4 C OIIOPOM Ha

n3ydeHHble B pazzaene «MouekynsapHas Gu3nuKa u
TCPMOAWMHAMHKA» 3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3H‘-I€CKI/I€
sBrieHusl. PaboTa B rpymnmnax npu aHaiauze
JTOITOJIHUTECIIbHBIX NCTOYHHUKOB I/IH(l)OpMaIII/II/I I10 TEMCE.

Tema 3.
ArperaTtHsle COCTOSTHUS

BelecTBa. Pa3oBble NEPEXOBI
(S o)

[TapoobOpa3zoBanue u koHaeHcauus. Vcnapenue u
KureHue. AOCONMIOTHAS U OTHOCHUTENbHAS BIIAXKHOCTh
BO31yxa. HachleHHblil nap. YaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhI
KUIICHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrammueckne u amopdHbIe Tena.
AHU30TPOIHUS CBOMCTB KpUCTA/LIOB. JKujakue
kpuctayibl. CoBpeMeHHble MaTepuaiibl. [1naBnenue u
KpUCTAIIM3auUs. Y IelbHas TEIIoTa IIaBICHUS.
CyOmumarus. YpaBHEHHE TEILIOBOTO OayiaHca.

[IpoBeeHue SKCIEepUMEHTa: U3MEPEHUE OTHOCUTEIbHOMN
BIAKHOCTH BO3.yXa.

OOBsicHEHHE OCHOBHBIX NMPUHIIMIIOB AEHCTBUSA
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: TUTPOMETP H
[ICUXPOMETP, KAJIOPUMETP; U YCIOBUH UX 0€30MacHOro
MCTIOJIb30BAaHUS B ITOBCETHEBHOMN JKU3HU.

Onucanue MPUHLIMIIOB NOJY4YEHUsI COBPEMEHHBIX
MaTepuasoB, B TOM YHUCIIE HAHO MaTEpUaJIOB.

Perienue pacu€THbBIX 3a7ay C SBHO 33aJaHHOM
(bu3HUecKOil MOJENBIO C HCIOIb30BAHHEM

YpaBHEHHsI TeIUIoBoro OanaHca. PerieHue kaueCTBEHHBIX
3aJa4 C OIOPOH Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (QU3NYECKue SBJICHUS 110 TEMe.

Pacnio3HaBanue (pU3MUYECKUX SBICHUN B YUEOHBIX OIBITAX
U OKpYXarolleH >Ku3Hu: nedopmanus TBEPIABIX Tel,
HarpeBaHUEe M OXJIAXKICHUE TEJ, U3MEHEHHE arperaTHbIX
COCTOSIHUH BelecTBa U OOBACHEHHE X Ha OCHOBE
3aKOHOB U (pOPMYJI MOJIEKYJISPHOU (HUBHKH.
Vcrnionb3oBaHue MHGOPMALIMOHHBIX TEXHOJIOTHH 1Jis
MONCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINN H
[peJCTaBIeHUs UHPOPMALMU MIPH MTOATOTOBKE COOOIICHHM
0 IPUMEHEHHUU 3aKOHOB MOJICKYJISIpPHOU (DU3UKU H
TEPMOJIMHAMHKHN B TEXHUKE M TE€XHOJIOTHUSX.
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PA3JIEJ 4. DJJEKTPOJIMHAMHKA (22 u)

Tema 1.
DnexTpocratuka (10 u)

OnexTpu3anus Tell. JnekTpuueckuil 3apsaa. [Isa Buga
PIIEKTPUYECKUX 3apsAnoB. [IpoBOOHUKN, NUIIEKTPUKHU
U TIOJYIIPOBOJHUKU. 3aKOH COXpaHEHUS
PIIEKTPUYECKOTO 3apsiza.

BsaumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblit
PIIEKTPUYECKUH 3apsil. DIEKTPUUECKOE IOJIE.
Hanpsk€HHOCTD 2niekTprdecKoro nois. Ipunmun
CYNEPIO3ULIUY IIEKTPUUECKUX Mosel. JInauu
HANPSDKEHHOCTU AJIEKTPUYECKOTO TTOJIS.

PaboTa cui 3J1eKTpOCTaTUYECKOro MOJIL.

[Torenunan. Paznocts norenuuanos. [IpoBoaHuky n
NTUDJIEKTPUKU B DJIEKTPOCTATUYECKOM II0JIE.
JnsnexTpudeckas IPOHUIIAEMOCTb.

DneKTpoeéMKOCTh. KoHieHcaTop. DIeKTpOEMKOCTh
[JIOCKOIO KOHJAEHCATOpa. DHEPrus 3apsHKeHHOTO
KOHJICHCATOpa.

[IpoBeneHne dKCIEPUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH
KOHZICHCATOPA.

OOBsicHEHHE OCHOBHBIX NMPUHIIMIIOB IEHCTBUS
TEXHUYECKHUX YCTPOMCTB M TEXHOJOTUH, TAKUX KaK:
DIIEKTPOCKOIIL, JIEKTPOMETP, dIEKTPOCTATUYECKAs 3AIUTa,
3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHAECHCATOD,
KOIIMPOBAJIBHBIN aIapar, CTPyHHBIN IPUHTEP; U YCIOBHU
X 0€30IaCHOTO0 NMPUMEHEHUS B MPAKTHYECKON

PKU3HU.

Perienue pacu€THBIX 3ajlay C SBHO 3aJaHHOM (hu3nyeckon
MOJIETIBIO C MCIIOIb30BAHUEM

OCHOBHBIX 3aKOHOB M (POPMYJI 3JIEKTPOCTATUKHU.

PemreHne kauecTBEHHBIX 33Ja4 C ONIOPOW Ha

M3y4eHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U (hru3nyeckue
SIBJICHUS IO TeMe «DJeKTpocTaTuka». PacriozHaBanue
(bu3n4ecKux SBJICHUNA B Y4eOHBIX ONBITAX M OKPY>KarolleH
PKU3HM: DJICKTPU3alUs TeJ, B3aUMOJACHCTBUE 3apsI0B; U
00BSICHEHUE WX HAa OCHOBE 3aKOHOB M (hopMys
DIIEKTPOCTATHKH.

Tema 2.

[1O0CTOSIHHBIN JIEKTPUYECKUI
TOK. TOKkM B pa3au4HbIX
cpenax. (12 u)

DJIEKTPUIECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS
PIEKTPUYECKOTO TOKa. McTouHmKmn

roka. Cuna Toka. [locTosHHbI Tok. Hanpsixenue.
3akoH OMa a1 yyacTKa Lenu. DJIEKTPUUEcKoe
COMPOTUBIICHUE. Y IEIbHOE COMTPOTUBIICHUE BEIECTRA.
[locnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOTHUKOB.

Pabora snexkTpuyeckoro toka. 3akoH Jxoyns-Jlenna.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

JIC u BHyTpeHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.
3akon OMa A OJMHOMN (3aMKHYTOM) 3JIEKTPUUECKON
nenu. KopoTrkoe 3ambIKaHue.

:‘)HGKTpOHHaH IMIPOBOANMOCTD TBépI[BIX MCTAJIJIOB.

OnucaHue W3y4EHHbIX CBOMCTB BEIIECTBA U
DIIEKTPHUYECKUX SBICHUH C UCIIONIB30BaHUEM (DU3MUECKIX
BEJIMYMH: NIEKTPUYECKUH 3apsll, HANPSIKEHHOCTh
DIIEKTPUYECKOTO I10JIs, NOTEHIHA, PAa3HOCTh
[IOTEHLIUAJIOB, MIEKTPOEMKOCTb.

[IpoBeneHUE HKCIIEPUMEHTA: U3YyYEHNE CMEIIAaHHOTO
COECUHEHMS pe3ucTOpoB; u3Mepenue JJIC ncrounuka
TOKa M €ro BHYTPEHHEIO CONPOTHUBIICHUS; HAOJI0IeHUE
piiekTposu3a. OObsICHEHHE OCHOBHBIX MPUHIIMIIOB
NIENCTBUSI TEXHUYECKUX YCTPOMCTB M TEXHOJOTUH, Ta-
KMX KaK: aMIIEpMETp, BOJIbTMETP, PEOCTAT,

VCTOYHHMKHU TOKA, DJIEKTPOHArpPEBATEIIbHBIC

pHOOPHI, SJIEKTPOOCBETUTEIbHBIC TPUOOPHI,
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3aBUCHUMOCTh COIPOTUBIIEHUS] METANIOB OT
remneparypbl. CBEpXIIPOBOAUMOCTD.
DIEKTPUYECKUHA TOK B BakyyMe. CBoMcTBa
DIIEKTPOHHBIX MTyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAs M IIpUMECHasI
[IPOBOAMMOCTh MOJIYIPOBOAHUKOB. CBOMCTBa p—n-
nepexoza. IlonynpoBoJHUKOBBIE TPHOOPBHI.
DIEKTPUUECKUI TOK B pacTBOpax M paciuiaBax
PIIEKTPOIUTOB. DIEKTPOJIUTHUECKAS IUCCOLUALIHSL.
DIIEKTPOIN3. DIEKTPUUECKUM TOK B rasax.
CaMOCTOSITENbHBIN U HECAMOCTOSITEIbHBIN pa3psil.
Momnnus. [liasm.

TEPMOMETpP COTPOTUBIICHUS, BAKYYMHBIH JTHOJI,
TEPMUCTOPHI B (HOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIH
IO/, TabBAaHUKA; M YCJIOBUNA MX O€30MacHOTO
MPUMEHEHHS B TPAKTUYECKON KU3HMU.

Pemenne pacuéTHBIX 3a7a4d ¢ SIBHO 3a/laHHON (pu3nveckon
MOJIETIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmy Tembl «I1OCTOSTHHBIN 2TEKTPUUECKHUI TOKY.
Pacrio3naBanue (pU3MUYECKUX SBICHUH B YUEOHBIX OIBITAX
1 OKpYKaIoIllel KU3HU: dJIEKTPUUECcKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JEHCTBUS
TOKa. AHaJau3 AJIEKTPUUYECKUX SBICHUH U MPOLIECCOB B
L[ENsIX TOCTOSHHOTO TOKA C MCIOJIb30BAaHUEM 3aKOHOB!
3akoH OMa, 3aKOHOMEPHOCTHU MOCIIEA0BATEIBHOTO U
[apajuIeIbHOTO COEAMHEHUS MTPOBOAHUKOB, 3aK0H Koy
-Jlena.

Onucanue M3y4eHHBIX CBOMCTB BEUIECTB U
PIEKTPUYECKUX SBICHUN C MCIONB30BAaHUEM (DU3MUECKHUX
BEJIMYMH: JIEKTPUUYECKUHN 3apsijl, CUila TOKa,
AIIEKTPUYECKOE HAIpPsDKEHUE, dJIEKTPUIECKOe
COINPOTHBIICHUE, Pa3HOCTh moTeHuanos, IJC, padbora
TOKa, MOIITHOCTh TOKA.

Vicnionp3oBanne WHGOOPMAITMOHHBIX TEXHOJIOTHH IS
MOKCKa, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH U
MpecTaBiICHus] HHOOPMAIIMK TIPH MTOATOTOBKE COOOIICHHMIA
0 MPUMEHEHUH 3aKOHOB TMOCTOSIHHOTO TOKAa B TEXHHUKE U
TEXHOJIOTHUSIX

Pe3epB Bpemenu (2 4)
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TEMATHYECKOE INTAHUPOBAHHUE KYPCA ®U3UKA

11 kaacc

TemaTuueckuii 0JI0K, TEMa

OcHoBHOE€ coaepikanue

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH YUYalIUXCS NPH
H3y4YeHUHU TeMbl 3
(1a yposHe yuebHbvlx Oelucmeauil)

PA3JEJI 4. JIEKTPOAUHAMMUKA (11 4)

Tema 1.
MarsuTHOE MoJje.
DNIeKTpOMarHuTHas
muaykous (11 )

[locTtossHHBEIC MarHuTHEL. B3amMonaenicTue
MMOCTOSIHHBIX MarHUTOB. MarHutHoe mnose. Bekrop
MarHuTHOM MHAYKIUH. [IpuHimn cynepno3uuuu
MAarHUTHBIX Mosie. JIMHUM MarHUTHOM MHIYKLIMH.
KapTtrnHa nuHUNA MarHUTHOM MHAYKIMM MOJIS
MOCTOSTHHBIX MAarHUTOB. MarHuTHOE I10JIE
MMPOBOJHKKA C TOKOM. KapTuHa JMHUN UHIYKUUH
MarHUTHOTO TIOJISI INIMHHOTO MPSIMOTO MPOBOJIHUKA
M 3aMKHYTOT'O KOJIBIICBOTO ITPOBOJHUKA,

KaTymku ¢ TokoM. OneiT Dpcrena. Bzaumoneiicteue
MPOBOJIHUKOB C TOKOM.

Cuwiia Amriepa, e€ Moaysb U HanpasiieHue. Cuina
Jlopenua, e€ MOyJib U HarpaBiieHUE. J[BUKeHHE
BapsKEHHOM YaCTUIbl B OJJTHOPOJHOM MarHUTHOM
nosie. PaGota cuibl Jlopenna.

SIBIEHUE 3IIEKTPOMAarHUTHON MHAYKIIMH.

IToTOK BEKTOpa MarHMTHOM WMHIYKIIUU.

OJ1C nHayKIMHU. 3aKOH 3J1€KTPOMAarHUTHOU
mHaykuun Papanes.

Buxpeoe anektpuueckoe nojue. C nHaykuuu B
MPOBOJIHUKE, JIBIKYIIEMCS TTOCTYIATEIbHO B
OJHOPOJHOM MarHuTHOM Tose. [IpaBuso Jlenna.
NunyktuBHOCTh. SABnenue camonnaykiuu. DC
CaMOMHIYKIMU. DHEPrUsi MAarHUTHOTO IOJIS
KATYIIKA C TOKOM. DJIEKTPOMArHuTHOE TOJIE.

[IpoBeneHue 3KCHIEPUMEHTA: U3y4YE€HNE MarHUTHOTO IOJIS
KATYIIKA C TOKOM; UCCJIEIOBAHUE JIEUCTBUS OCTOSHHOIO
MarHuTa Ha paMKy C TOKOM; HCCII€ZIOBaHUE SIBJICHUS
SJIEKTPOMArHUTHOW MHIYKIHUU.

OO0BsicHeHHe OCHOBHBIX MPHUHIIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAaK: MOCTOSIHHBIE
MarHUTbI, FIEKTPOMArHUTHI, AJIEKTPOABUTaTENb,
YCKOPHUTENIN 3JE€MEHTAPHBIX YaCTHILl, UHIYKINOHHAs I1€Yb;
M YCJIOBUM MX 0€30I1aCHOr0 MPUMEHEHMS B MPAKTUYECKON
PKU3HMU.

Pemenune pacuéTHbIX 3aja4 Ha MPUMEHEHUE

bopmyn Tembl «MarHuTHOE TOJe. DIEKTPOMAarHUTHAs
WHTYKITUSD.

PemieHne kauecTBEHHBIX 3aJ1a4y C OMOPOU Ha

M3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pru3mueckue
SABJICHUS] TeMbl «MarHuTHOE 1ose. DJIEKTpOMarHuTHas
MHAYKIMsD. OnpezeneHue HarpaBiIeHUsl BEKTopa
MHIYKIMA MarHUTHOTO TOJIs TPOBOJIHUKA C TOKOM, CHJIBI
AMriepa u cuibl JlopeHua.

PacrioznaBanue pu3NYeCKuX SBICHUN B Y4eOHBIX OMBITAX
1 OKPY>KAIOILIEH KU3HU: B3aMMOJICHCTBUE MArHUTOB,
BJIEKTPOMArHUTHAsE MHAYKLUS, 1€CTBUE MarHUTHOTO
10JIs1 Ha Ipo-

BOJHUK C TOKOM M JBWXKYUIUHCS 3apsl.

AHaJIM3 3J€KTPOMAarHUTHBIX SBJIEHUHN C UCIIOJIb30BAHUEM
3aKOHA JIEKTPOMAarHUTHON MHIYKIIMH.

Onucanue U3y4eHHbIX CBOMCTB BELIECTB U
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DJICKTPOMArHUTHBIX SIBIICHHI C MCIOJIb30BaHUEM
q)HSI/I‘-IGCKI/IX BCJIMYMH: UHAYKIWA MaroHuTHOT'O I10JIsA, CUJIa
AMnepa, CHJIa HopeHua, HHAYKTHBHOCTb KaTyLIKH,
OHCPTHA SJICKTPUYCCKOI'O 1 MArHuTHOT'O MOJICH.

PA3JIEJ 5. KOJIEGAHUSA U BOJIHbBI (24 4)

Tema 1.
MexaHudueckue u
PIIEKTPOMArHUTHBIE KOJICOaHUS

(9 4)

KosneOanus. ['apmonnueckue konebanus. [lepuon,
gacToTa, aMIUIMTYy1a U (pa3a KoiebaHui.

YpaBHEHHE rapMOHUYECKUX KOJIEOaHUIA.
[IpeBpalenue sHEpruy IpU rapMOHUYECKHUX
kosiebanusax. Konebarenbueiii koHTYp. CBOOOIHBIE
SIIEKTPOMArHuTHBIE KOJeOaHUs B UCaTbHOM
K0JIEOATEITFHOM KOHTYpE. AHAJIOTHS MEXKIY
MEXAHUYECKUMU U JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKkoH
COXpPaHEHMsI SHEPIUU B MJICAIbHOM KO0JIeOaTelbHOM
KOHType. [Ipeacrasienue o 3aTyxaromux
KoJIeOaHUsAX. BeIHY)XIeHHbIE MEeXaHUYEeCKHe
KosieOanus. Pesonanc. BeiHyxaeHHbBIE
QIIEKTPOMAarHuTHhIe KojeOaHus. IlepeMeHHbIH TOK.
CuHyCcOMJaNbHBINA TTEPEMEHHBIN TOK. MOIITHOCTh
[IEPEMEHHOI0 TOKA. AMIUIMTYIHOE U JEHCTBYIOLLEE
BHAUEHUE CHUJIbI TOKA M HAINPSKEHMUS.
Tpancdopmarop. IIpousBozcTso, nepegaya

U TTOTpeOJICHUE AIIEKTPUUYECKON SHEPTUH.
(DKOJIOTUYECKUE PUCKU IIPU IIPOU3BOJCTBE
nieKTpo3Hepruu. KynbTypa ncnoiab3oBaHus
PIIEKTPO’HEPIUH B IIOBCEIHEBHOM KU3HMU.

KonebarenpHas cucrema. CBO6OI[HBI€ MCXaHHNYCCKHEC

pr>KPIHHBII71 MasATHHK. MareMaTH4YeCKHii MasATHHK.

[IpoBeneHue 3KCHepUMEHTa: HCCIeI0BaHNE 3aBUCHUMOCTH
nepuoaa MajblX KoJieOaHW rpy3a Ha HUTHU OT JJIMHBI
HUTH U MacChl Tpy3a; UCCIICIOBAHUE IEPEMEHHOI0 TOKA B
[[ENU U3 MOCJIeI0BaTeIbHO COSAMHEHHBIX KOHIEHCATOPA,
KaTyIku U pe3ucropa. O0bsICHEHHE OCHOBHBIX
MIPUHIIUIIOB JEUCTBUSA TEXHUUECKUX YCTPONCTB, TAKMX KaK:
AIIEKTPUYECKUIN 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKa,
ITMHUY 3JIEKTpoNepeay; U yCIoBHi UxX 0e30MacHoro
MPUMEHEHHUS B MPAKTHUECKOM KU3HU. Pemenne pacy€THbix
3aady ¢ SBHO 33JaHHON (PU3NYECKON MOJETBIO C
MCIIOJTb30BAHNEM OCHOBHBIX 3aKOHOB M (hOpMYyII,
OTIHCHIBAIOLITUX

MEXaHUYECKHE W AJIEKTPOMATHUTHBIE KOJIeOaHMUs.
Onucanue U3y4YEeHHbIX MEXaHUUYECKUX U
AIIEKTPOMATrHUTHBIX KOJIEOAHUN C MCIOJIb30BAaHUEM
(bu3nYecKUX BETUYMH: MEPHOJ U YacTOTa KOJICOaHHIHA,
aMIUTUTYAa U (as3a KojaeOaHWi, 3aps1 U CUiIa TOKA B
[poLecCe TAPMOHUYECKUX ANEKTPOMArHUTHBIX KOJIeOaHMi.
Pemienne kauecTBEHHBIX 3aJ1ay C OMOPOM Ha

M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH, OIKCHIBAIOIINE
MEXaHUYECKHE U AJIEKTPOMArHUTHBIE KOJICOAHUS.

Pabota B rpynmax npu IUTAaHUPOBAHUH, TPOBEICHUH U
WHTEPIPETALNH PE3YyIbTAaTOB OIMBITOB, M aHAIU3E
TOTIOJTHUTEIBHBIX UCTOYHUKOB HMH(MOpPMAIIUU 10 TEME.

Tema 2.
MexaHndueckue u
PIIEKTPOMArHUTHBIE BOJIHBI (54

MexaHu4uecKre BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS.
[lepron. CkopoCTh pacpOCTpaHEHUsS U JIIMHA
BOJIHBL. [lonepeunbie

U MpojaosbHble BoJIHBL. MHTepdepeHims

OOBsICHEHHE OCHOBHBIX IIPUHIIUIIOB HeﬁCTBHH
TCXHHUYCCKHNX YCTpOﬁCTB n TeXHOHOFHﬁ, TaKHUX KakK:
MY3bIKaJIbHBIC MHCTPYMCHTEI, YJIbTPAa3BY- KOBas

JHMAroHoCTHKa B TCXHUKC U MCAUIIMHC, paaap,
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U TUpaKInsg MEXaHUUECKUX BOJH. 3BYK. CKOPOCTB
3ByKa. ['pomKkocTh 3Byka. Beicota Tona. TemOp
3BYKa. JJIEKTPOMAarHUTHbIEC BOJHBI. Y CIIOBUS
M3JTy9CHUS DJICKTPOMAarHUTHBIX BOJH. B3anMHuas
OpHEHTalusl BEKTOPOB E, B, v B 311€KTPOMAarHUTHON
BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUe, TPEIOMIICHHUE, TOIApH3aLus,
mudpaknus, nateppepenus. CKopocTh
DIIEKTPOMAarHuTHHIX BoyH. [llkana
DIIEKTPOMArHUTHBIX BOJH. [IpuMenenue
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMTBI PaAMOCBSI3U M TEIEBUICHUS.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEeHue
OKPY>KaIOIIEH Cpeibl.

panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-
reyb; U yCIOBUM MX 0€30I1acHOro MPUMEHEHHUS B
MPAKTHYECKON JKU3HH.

Pemienne pacu€THBIX W KQYEeCTBEHHBIX 33734

C OIOpPOI HAa W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH,
OIMCHIBAIOLINE PACIPOCTPAHEHNE MEXAHUYECKUX U
PIEKTPOMArHUTHBIX BOJH. Mcnonb3oBaHue
MH(POPMALMOHHBIX TEXHOJIOTHUN JIJIsl TTIOHMCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U MPEACTABICHUS
MH(OPMALIUU TIPH MTOATOTOBKE COOOIIEHUH 00
MCIIOJIb30BAaHUU SJIEKTPOMArHUTHBIX BOJH B TEXHUKE.
Yyactie B AUCKycCHH 00 3JIEKTPOMAarHUTHOM 3arps3HEHUY]
OKPY>KaroIIel Cpelibl.

PaboTa B rpymnmax npu IUIaHUPOBaHHUH, TIPOBEICHUH U
MHTEPIIPETAllMA PE3YIbTATOB OMBITOB, U aHAIH3E
TTOTTOJTHUTEIHHBIX MCTOYHUKOB MH(OPMAIIMH IO TEME.

Tema 3.
OnTuka (10 u)

['eomerpuueckas ontuka. [IpsmonuneitHoe
pacrpocTpaHEHHE CBETAa B OJIHOPOAHOM Cpene.
Toueunslil ucrouHuk ceera. Jlyd cera. OTpakeHue
cBeTa. 3aKOHbI OTpakeHUs cBera. [locTpoeHue
n300pakeHui B Tu10cKoM 3epkaiie. IIperomnenue
CBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarenb npesnomieHus. [lonmnoe BHyTpeHHEE
oTpakeHue. IIpenenbHbIil yroyi mojaHoro
BHYTPEHHET0 oTpakeHus. Jlucnepcust ceera.
CrnoxHblii coctaB 6enoro cera. Liger. Cobuparomiue
1 pacceuBarolue JuH3bl. ToHKas JnH3a. PoKycHOE
paccTOsiHUE U ONTHYECKas cuja TOHKOM JIMH3BI.
[Toctpoenue n3o0pakeHUil B COOMPAIOLINX U
pacceuBaromux JinH3ax. Gopmyna TOHKOM JTUH3BIL.
'YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH T'€OMETPUYECKOM

OIITHKH.

[IpoBeneHue skcriepuMeHTa: HaOIIOEHNUE TUCIIEPCUH
CBETa; U3MEPEHUE NOKA3aTelsl PEJIOMIICHUS CTEKJIa;
MCCIIeIOBAaHME CBOWCTB M300paKEHUH B JIMH3aX.
OO0BsicHeHHEe OCHOBHBIX MPHUHIIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUH, TAKUX KaK: OYKH,
myna, (oTtoanmapar, MPOSKIMOHHBIA anmnapaT, MUKPOCKOTL,
TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PaKIMOHHAs pelETKa,
MOJIIPOUJ]; U YCIIOBUM MX 0€30MacHOro NpUMEHEHUs B
[IPAKTUYECKOMN JKU3HMU.

Pemenne pacu€THBIX 3a7a4 C SBHO 3aJlaHHON (PH3MYECKOM
MOJIEJIbIO C UCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT TEOMETPUYECKON ONITHKH.

[TocTpoeHue u onucanue U300paXKeHUs, CO3aBaEMOro
[JIOCKUM 3€pKaJIoM, TOHKOM JIMH30M. Pacrio3HaBanue
(bU3MUECKUX SBICHUN B ONBITAX U OKPYXaroIleH >KU3HU:
[PSIMOJIMHEMHOE paclIpOCTPAHEHUE CBETa, OTPaXKEHUE,

npenomiieHue, HHTepdepenus, audpakuus u
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BoxroBas ontuka. MHTepdepeHnus crera.
KorepeHTHbIE UCTOYHUKH. Y CIIOBHS HAOJIIOACHUS
MaKCHMyMOB U MUHUMYMOB B UHTEp(EpEHIIMOHHOMN
KapTUHE OT JIBYX CHH(a3HBIX KOTE€PEHTHBIX
MCTOYHUKOB.

Judpakuus ceera. Judpakunonnas peméerka.
'YcnoBue HaOIIOIEHUS TTIaBHBIX MAaKCUMYMOB MTPH
[1aJJlCHU MOHOXPOMAaTHUYECKOr0 CBETA Ha
mubpakimonnyro peméTky. [lonspusanus ceera.

rnoJrsipu3anusd CBETa, JUCICPCHA CBCTA.

IAHAIIN3 ONTHYECKHUX SBJIICHHHI C MCIOIL30BAHUEM
B3aKOHOB: 3aKOH HpHMOJ’IHHGﬁHOFO pacipoCTpaHCHUA
CBC€TA, 3aKOHbI OTPAKCHHA CBCTA, 3aKOHBI IIPCIIOMIICHUA
CBCTaA.

Onucanue ONTHYSCKUX SBJICHHUI C MCIIOJIb30BaHUECM
(1)I/ISI/II‘IGCKI/IX BCIINYHNH: Q)OKYCHOG PacCTOSAHUC U
OIITUYCCKas Cujia JIMH3BI.

PA3JIEJ 6. OCHOBBI CHHEIITMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH (4 )

Tema 1.
OcHoBbl CTO (4 u)

['paHuIbl TPUMEHUMOCTH KIIACCUYECKON
MexaHukH. [locTynmarel cenuanbHOM

TEOPUU OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTD
MOJIYJIsl CKOPOCTH CBETA B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTU DWHIITEHHA
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHHU W COKpAILCHUE JJIMHBL. DHEPIrus U
MMITYJIBC PETISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYIbCOM
PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS TTOKOS.

Pemienne kauecTBEHHBIX 3aJ1a4y C OMOPOM Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYCCKUE
siBiieHHs 110 TeMe «OcHoBbl CTOy.

Hcnonb3oBanne WHGHOPMAITMOHHBIX TEXHOJIOTHHN IS
MOKCKa, CTPYKTYpUPOBAHUS,

WHTEPIIPETAIIMHA U TIPEICTABICHUS HH()OPMAIIUN TIPH
MOATOTOBKE COOOIIEHUI O TpaHUIaX MPUMEHHUMOCTH
Kjaccuiecko Mmexanuku u ocHoBax CTO.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 49)

Tema 1.
3JICM€HTI>I KBaHTOBOf/'I OIITUKH

(6 1)

@otonbl. ®opmyna [lnanka cBs3u sHEprun HOTOHA
C €ro 4acTOTOW. DHEPrHsi U UMITYJIbC (OTOHA.
OTtkpeiThe U ucciaenoBanue ¢porodpdexra. OnbIThI
A. T'. CroseroBa. 3akonbsl (oTodddekra.
YpaBHenue DitHmteitHa 11 porodddexra.
«KpacHas rpanuna» dortodddexra.

JlaBirenue ceera. OnbiTel 1. H. JleOenena.
XHUMHYECKOE IEUCTBUE CBETA.

OO0BsicHeHHe OCHOBHBIX MPHUHIIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOUCTB, TAKMX KaK: OTOIEMEHT,
(oToaTUMK, CONIHEYHAs: OaTapesi, CBETOIUOI; ¥ yYCIOBHI
X 0€30MacHOT0 MPUMEHCHHUS B MPAKTHYCCKON SKH3HHU.
Pemienue pacuéTHBIX 3a7a4 C SIBHO 3aJaHHON (PU3NYECKOM
MOJICIBIO C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M
(opMyJT KBAHTOBOM ONITHKH.

Pemenne kadecTBEHHBIX 33714 C OIMOPOM Ha

M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOU ONTHKH.

doTodneKkTprudecKuii 3HPEKT, CBETOBOE JaBIICHHE.

Pacno3naBanue (pu3MUECKUX SBICHUN B YUEOHBIX OIBITAX:
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Omnucanne M3y4eHHBIX KBAHTOBBIX SIBICHUN M TPOLIECCOB C
MCIIOJIb30BAHUEM (PH3MUYCCKUX BEIMYHMH: CKOPOCTh
AIICKTPOMATHUTHBIX BOJIH, JJTHHA BOJHBI U 9acTOTa CBETA,
PHEPTUs M UMIYJIbC (PoTOHA.

Tema 2.
Ctpoenue atoma (4 1)

Mopnens atoma Tomcona. Ombitel Pezepdopaa no
paccessHuIO o-dactul. IlnanerapHas moxens aroma.
[Toctynarel bopa. WM3nyyeHue U morJIoLIEHHUE
(OTOHOB TpPH TIEPEX0JIe aTOMa C OJHOTO YPOBHS
SHepruu Ha Jpyroil. Buael cnektpoB. CriekTp
YPOBHEM 2HEPrUU aTOMa BOJIOPOAA.

BosiHoBbie cBoMcTBa yacTull. Bomubl e bpoiis.
KopnyckynsipHO-BOJIHOBOHN Jyalli3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHHUE.

[IpoBeneHue skcrepuMeHTa: HaOIOACHUE JTMHEHYAToOro
CIICKTpA.

OOBsiICHEHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIEKTPOCKOI, JIa3ep,
KBAHTOBBIII KOMIIBIOTEP; U YCIOBHM X 6€3011aCHOrO
[IPUMEHEHUS B IIPAKTUYECKOW JKU3HHU.

Pemenune kauecTBEHHBIX 3aJa4 ¢ ONOPOM Ha

M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pru3mueckue
sBiieHus 1o Teme «CtpoeHne atoMax. Pacrio3HaBanue
(u3MUeCKUX SBICHUN B YYEOHBIX ONBITAX: BOSHUKHOBEHHE
ITMHENYATOro CIEKTpa.

AHaJIM3 KBaHTOBBIX MPOIIECCOB U SIBICHUN

C UCIIOJIb30BaHUEM IOCTyIaToOB bopa

Tema 3.
AtomHoe s1po (5 4)

DKCIIEPUMEHTHI, TOKA3bIBAIOIIUE CIOXKHOCTH
cTtpoeHus siapa. OTKPBITHE PaTUOAKTUBHOCTH.
OneiTel Pesepdopaa mo onpenenenuo cocraBa
pamroakTUBHOTO m3nydeHus. CBolicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue
PAINOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTKpbITHE IPOTOHA U HEeTpoHa. HykinoHHAas Mozens
spa ['eizenOepra—lBanenko. 3apsy sypa.
MaccoBoe uucio saapa. MzoTonsl.

Anbda-pacnaa. DIEKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-u3inydyenue. 3aKOH paiOaKTUBHOIO
pacnaza.

DHEprusi CBA3U HYKJIOHOB B sijipe. SIIepHbIE CUJIBI.
JledexT macchl sapa.

ﬂ,[[epHHe PCaKIMu. HGHGHI/IG 1 CHMHTC3

[IpoBeneHNE yUEHUYECKOTO SKCIIEPUMEHTA: UCCIICA0BAaHUE
TPEKOB YacTHIl (TI0 TOTOBBIM (oTorpadusim). OObsicHEHNE
OCHOBHBIX IPUHIUIIOB JAEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: JO3UMETp, kKamepa BuibcoHa, siiepHbIN
peakTop, aToMHasg 60M0a; U yCIOBUI UX

0€30MacCHOTO MPUMEHEHUS B MPAKTUYECKON KU3HU.
Penienne kaueCTBEHHBIX 33/a4 C ONOPOIl Ha

M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pru3mueckue
SIBJICHUS 110 TeMe «ATOMHOE SIpO».

Pacno3naBanue (pu3MUECKUX SBICHUN B YUEOHBIX OIBITAX
U B OKPY)KAIOLEH U3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
Paz0aKTUBHOCTb.

OmnucaHue U3y4EeHHBIX KBAaHTOBBIX SBJICHUH U

MPOIIECCOB C MCIIOJNB30BaHUEM (DPM3MUYECKUX BETUYMH:

Mepuoa mnoJgypaciiajia, SHCPrusa CBA3U
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anep. SlnepHsiii peaktop. TepMOsIIEpHBII CUHTES.
[IpoGieMbl ¥ MEPCHEKTUBBI AIEPHON SHEPIETUKH.
DKOJIOTUYECKUE aCHEKTHI SIIEPHON DHEPIETUKHU.
OnemMeHTapHble yacTUllbl. OTKpPBHITHE MMO3UTPOHA.
MeTtoab! HaOIIOIEHUSI U PEerucTpaluu
DIIEMEHTAPHBIX YACTHII.

DyHIaMEHTaIbHbIE B3aUMOJCHCTBUS.

EnnHCTBO (U3MYECKOil KapTHHBI MUpa

ATOMHBIX AICP.

Ananus IMponeccoB u SIBIICHHI C MCIOJIb30BaHUEM
BAKOHOB U IOCTYJIATOB: 3dKOH COXPAHCHU
DJICKTPHUYCCKOT'O 3apsaaa, 3aKOH COXpaHCHHA MaCCOBOT'O

Hcrnonb3oBanrne MHGOOPMAITUOHHBIX TEXHOIOTHHA IS
[IOMCKa, CTPYKTYpPUPOBaHUs, UHTEPIPETALUN U
MpeICTaBICHUS WH()OPMALIUY TIPH

MOJATOTOBKE COOOIIEHUN O MPUMEHEHHH 3aKOHOB
KBAaHTOBOUM (DM3WKM B TEXHHUKE W TEXHOJIOTHSIX

IHUClia, IMIOCTYJIAThI Eopa, 3aKOH PaJIMOAKTHUBHOI'O pacraaa.

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMMWUA U

ACTPO®U3UKH (7 1)

Tema 3.
DJIeMEHTHI acTPO(U3UKH
(7 9)

OTanbl pa3BuTUs acTpoHoMuu. [IpuknanHoe u
MHUPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMUM.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI,
IUIAHETHI, UX BUAUMOE JIBIIKCHHE.

Conneunas cucteMa. Coinie. CoHeuHas
AKTUBHOCTH. VMcTounuk sneprun ConHua U 3BE3.
3BE31bI, MX OCHOBHBIE XapakTepuCTukH. [{uarpamma
«CIIEKTPaJIbHBIN KJIACC - CBETUMOCTBY. 3BE3/bI
TJIaBHOM ITOCIIEHOBATEIILHOCTH. 3aBHCUMOCTH
«Macca - CBETUMOCTDY IJIs 3BE3/ TIIaBHOM
MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpOeHHE 3BE3 L.
CoBpEeMEHHBIE MPEJICTABICHUS O NMPOUCXOKIACHUU U
posrony CoyHIA ¥ 3BE3/. DTalbl JKU3HH 3BE3,
Mineunsiid [lyTe - Hama [Manaktuka. Ilonoxenue u
merokenre Comuna B ['amaktuke. TUIIBI TAIAKTHK.
PamyoraiakTuku

1 KBa3apbl. YEpHBIE ABIPHI B SIpaxX rajlakTHK.
Bcenennas. Pacuiupenue BeenenHoil.

3axon Xa00ia. PazOeranne rajakTuk.

Teopus bosbuioro B3psiBa. PenukroBoe usiydeHue.
MacmrabHas cTtpykTypa Bceenennoil.

Mertaranaktuka. Hepeménubie nmpooieMbl

[ToarotoBka cOOOIIEHNI O METOAAX MOJTYYCHHUS HAYYHBIX
ACTPOHOMHUYECKUX 3HAHUH, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMUH.

BrinosiHeHue 3agaHui, MPOBEPSAIONIUX BIAJCHUE
OCHOBOITOJIAratOIUMH aCTPOHOMUYECKHUMU ITOHATHSIMH,
[MO3BOJISIIOIIMME XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOISIIME B 3BE3AX, B 3BE3NHBIX CUCTEMAX, B
MEXTaJIAKTUIECKOM cpefie; IBMKEHNE HeOSCHBIX Tell,
PBOJIIOINIO 3BE31 U BceneHHOM.

[IpoBenenue HaOIIOACHHUI HEBOOPYKEHHBIM

r1a30M C MCHOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJIS ONPEACIICHUS IMOJ0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro Mojaymapus U sipkue 3BE3/bL.

[TpoBenenue HabMOACHUI B Teneckon JIyHbI, TIIaHET,
Muteunoro Ilyrtu.
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lactpoHOMHH.

OBOBIIAIOUIEE IOBTOPEHUE (4 u)

CucreMaruszaims o
00001IEHIE

MaTepuaia Kypca (Qpusuku
(4 1)

Posib ¢pu3MKK ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM M ATHICCKOM
cepax IesTeIbHOCTH YEJIOBEKa; POJIb U MECTO
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOMH
KapTHHE MUpPa; pojib (PU3NYECKOH TEOpUU B
(hOpMUPOBAHUH TIPEICTABICHUN O (PU3UIECKOMH
KapTHHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B
00LIEM psZy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX

MPEJICTABICHUN O MPUPOJE

YyacTie B AMCKYCCHH O POJH (DU3HUKH U

ACTPOHOMHHU B PA3IMUHBIX chepax NesTeTbHOCTH
YEIIOBEKA.

[MonroroBka coobmiennii 0 Mecte (HU3NIECKON KapTUHBI
MUDPA B Py COBPEMEHHBIX MPEICTABICHUN O IIPUPOJIE.
BoinonHenue yueOHbIX 3aJaHUI, JEMOHCTPUPYIOIIMX
OCBOCHHME OCHOBHBIX NOHATHH, (U3NYECKUX BEIUYUH U
3akoHOB Kypca ¢u3uku 10—11 kmaccos.

Pe3epB Bpemenu (3 4)
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KanennapHo- TeMaTH4eCKOe NMJIAHUPOBAHHE

10 knacc
No Tema ypoka Kon-Bo JlaTa npoBeieHus
ypoka 4acoB
1 ®U3UKA U METOJIbI HAYYHOI'O ITO3HAHMUA (2 4v)

1 Beoonuwiti uncmpykmasic no mexuuxe bezonacrocmu 1
@du3uKa U METOJIbl HAYYHOTO MO3HAHUS.

2 Pons 1 mecTo ¢pusuku B popMupoBaHNE COBpPEMEHHOM 1
HAyYHOUW KapTUHBI MHUpA.

2 MEXAHUKA (18 u)
2.1 Kunemamuxa (5 uacos)

3 Mexanndeckoe aBukeHue. XapaKTEPUCTUKH 1
MEXaHUYECKOTO JIBUKEHHS. PaBHOMEPHOE MPSIMOIMHENHOE
JIBUKCHHE.

4 JIBU>KeHHE ¢ TIOCTOSIHHBIM YCKOpeHHUeM. Jlabopamophas 1
paboma Nel «H3yueHue HepasHOMeEPHO20 OBUNCEHUS C
yenvio onpeodeieHust MCHO8EHHOU CKOPOCHUY

5 I'paduku kuHeMaTHueckux BennuuH. CBoOoaHOE majenue. | 1
YckopeHnue cBOOOAHOTO MAJACHHUS.

6 Jlabopamopnas paboma Ne 2 «Hzyuenue osudicenusi mena, | 1
OPOUWEHHO20 20PU3OHMANBHO

7 PaBHOMEpHOE NBUKEHNE TOYKH 110 OKPYKHOCTH 1
Jlabopamopnas paboma Ne3 «H3yuenue osudicenus mena
1O OKDYHCHOCHUY.

2.2 Jlunamuxa (7 4)

8 [Ipunnun otHOcuTenbHOCTH ['anmunes. Tpu 3akoHa 1
Hprotona

9 3aKkoH BCEMUPHOIO TAroreHus. Cuia TsHKECTH. 1

10 Cuna ynpyroctu. Jlabopamopras paboma Ne4 1
«H3mepenue xcecmkocmu npyj#cUunbly

11 Bec Tena. 1

12 Cuna tpenus. Cyxoe u Bs3Koe TpeHue. Jlabopamopnast 1
paboma Ne5 «Hzmepenue kodgpuyuenma mpenusi
CKOJIbIICEHUS»

13 Pemenue 3a1ay no 1uHaMHKeE. 1

14 [ToctynaTenbHoe U BpaliaTeabHOE JBUKEHHE a0COTIOTHO 1
TBEPAOIO Tena.

Jlabopamopnas paboma Ne6 «H3yuenue pagnogecusi mena
noo oeticmeuem HeCKOAbKUX CULY.
2.1 3akonvl coxpanenus 6 mexanuxe (6 4)

15 Nmnynbe MaTepuanbHOM TOUKH. MIMITyIbC CHIIBL. 1

16 3aKOH COXpaHCHHS UMIyJbca. Pemenue 3anay. 1

17 Jlabopamopnas paboma Ne7 « U3yuenue abconromuo 1
HEYNpy2020 y0apa ¢ HNOMOWbIO 08YX OOUHAKOBLIX
HUMSAHBIX MASMHUKOBY

18 Kunernyeckas ¥ moTeHIHadbHAA JHEPIU 1
MaTepUaIbHOW TOYKU. 3aKOH COXPAHEHUS MEXaHUUECKOMN
SHEPTUH.

19 Jlabopamopnas paboma Ne§ «H3yuenue 3akona 1

COXPAHEHUS MEXAHUYECKOl IHep2UuUu».
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Pemenne 3ama4 Ha 3aKOHBI COXpaHCHM.

20 KonTponbHas padora Nel «MexaHukay 1
3 MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA (24 4)
3. 1 Ocrosvl monexynapho- kunemuyeckou meopuu (9 u)

21 OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KHHETUYECKON 1
TEOPUHU.

22 Bbpoynosckoe nuwxkenue. {uddysusa. Mogenu crpoeHus 1
ra3oB, JKUJIKOCTEH M TBEPIBIX Tell.

23 Macca u pazmepsl Mosekyn. KonnuecTBo BemiecTsa. 1
[TocTostnHast ABoraapo. Perenue 3anay.

24 Temnepatypa u €€ uszmepenue. Jlabopamopras paboma 1
No9 «Onpedenenue maccwl 8030yxa 6 KIACCHOU KOMHAMEY.

25 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE 1
MOJICKYJISIPHO- KUHETUYECKOW TEOpUH MJICaTLHOTO Tasa.

26 ["a3oBble 3akoHbL. Penienue 3a1ad no teme. 1

27 Jlabopamopnas paboma Nel() « dxcnepumenmanvras 1
nposepka saxona I eti-/lroccakay.

28 YpaBuenue MenpeneeBa-Knaneiipona. 3akoH [lanbToHa. | 1

29 Pemenue 3a1ad no MoJieKynsipHoOi pu3nke. 1

3.2 Ocnosvl mepmoounamuru (10 u

30 BHyTpeHHss1 SHeprus u crnocoObl €€ M3MEHEHHSI. 1

31 KommdgecTBo TerioTel U pabora. 1

32 Buael Tennonepegauun 1

33 TloemopHulti uncmpykmasic no mexHuke 6€30NaACHOCMU 8 1
Kabuneme ¢huszuxu.
VnenbHas TEMIOEMKOCTh BEIIECTBA.
Jlabopamopnas paboma Nel 1 «Usmepenue yoenvHou
Men0eMKOCIUY.

34 [Tonsarue 06 ammabatHoM mpouecce. [lepBoiil 3aKoH 1
TEPMOANHAMUKHI

35 [IpuMeHeHne nepBOro 3aKoHa TEPMOJMHAMHUKHU K 1
M30IIpoLIeccaM.

36 Btopoil 3akOoH TepMOAMHAMUKH. 1

37 TenaoBble MalIMHBL. 1

38 KIIJI reroBoit mammnsl. [{ukn Kapho. 1

39 DkoJjoru npobaemMsbl TEIIOdHepreTuku. Pemienue 3aaay. 1

3.3 Aepecamuvie cocmosanus eewjecmsa. Pasogvle nepexoodwl (5 u)

40 da3zoBbie nepexosl. MicapeHue u KumeHue 1

41 Brnaxnocts Bo3ayxa. Jlabopamopuas paboma Nel2 1
«H3mepenue omHOCUMENbHOU 81ANCHOCMU 8030YXA)»

42 VY aenbHas TEIIOTa MapooOpa3OBaHus. 1
Pewmenue 3amau no reme.

43 TBepnoe teno. Kpuctammuyeckue 1 aMmop@HbIe Tea. 1
[1naByieHre U KPUCTAJUIU3AIIHSL.

44 KontponbHas padora Ne2 «MomnekynspHas pusmka. 1

TepmoanHaMuka. ArperaTHble COCTOSIHUSI BEILIECTBAY
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4. DJEKTPOTUHAMUKA (22 )

4.1 Onexkmpocmamuxa (10 u)

45 Dnekrpusaiys Ten. JIeKTPUUECKUN 3apsij 1

46 [IpOBOHUKH, TUAIEKTPUKHU U TTOTYTIPOBOIHUKU 1

47 BzanmoneiictBue 3apsaoB. 3akod Kymona. 1

48 Dnekrpruyeckoe nose. HanpsEéHHOCTh 3JIEKTPHUUECKOTO 1
TIOJISI.

49 [IpuHIMTT Cynepro3uIMy JIEKTPUUYECKUX TOJIEH. 1

50 [Torenuman. Pa3HOCTh MOTEHIIMAIOB 1

51 OnektpoémkocTb. Konpencarop. 1

52 DHeprus 3apsHKeHHOTro KoHAeHcaTopa. Pemenue 3aaau 1

53 Jlabopamopnas paboma Nel3 «Hzmepenue 1
NEeKMPOEMKOCMU KOHOCHCAMOopay

54 [IpuMeHeHne KOHIeHcaTopoB. Pemenne 3a1ad o reme. 1

4.2 [locmosinnoui snexkmpuuecxkuti mox. Toxu 6 paznuunvix cpedax. (12 u)

55 Onekrpuyeckuil Tok. Mcrounnku Toka. Cuiia Toka. 1

56 [TocTostHubIi TOK. Hamnpsixenue. 3akon Oma juis yyactka | 1
LIETIH.

57 DJIEKTPUYECKOE CONPOTHUBIICHHE. 1

58 [TocnenoBarenbHOE, MapaljieibHOE, CMEIIAaHHOE 1
COEIMHEHNE MPOBOTHUKOB.

59 Jlabopamopnas paboma Nel4 «Ilocredosamenvroe u 1
napanienbHoe coeouHeHue nposoOHUKO8)

60 PaGora snektpudeckoro Toka. 3akoH J[xoynsa-Jlenna. 1
Pewmenune 3amau no reme.

61 OJIC. 3akon OMa aJ1sl TOJTHOM LICIIH. 1
Jlabopamopnas paboma Nel5 «Hzmepenue 3/[C u
BHYMPEHHe20 CONPOMUBIEHUS UCTOYHUKA MOKA»

62 DNeKTpUUECKUN TOK B MeTajlIax. DJIEKTPUUECKUI TOK B 1
BaKyyMe.

63 [TonynpoBoaauku. I1orynpoBOIHUKOBBIE TPHOOPHI. 1

64 DNeKTpUUeCKU TOK B pacTBOpax M paciulaBax 1
ANEKTPONIUTOB. Jlabopamopnas paboma Nel6
«Habnoodenue anexkmponuzay

65 DnekTpruyeckuil ToK B razax. Moanus. [1na3zma. 1

66 KonTponbHas padora Ne3 «IIeKTpOIUMHAMIKAY. 1

5. PEBEPB BPEMEHMU (2 4)
67 AHanu3 KoHTposibHOH paboThl Ne3. Koppekiust 3HaHHiA. 1
68 WTtoroBeiii ypox. 1
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KanennapHo- TeMaTH4eCKOe NMJIAHUPOBAHHE

11 knacc
No Tema ypoka Kon-Bo JlaTa npoBeieHus
ypoka 4acoB
4 DJIEKTPOAMHAMMUKA (11 4)
4.1 Maenumnoe none. Snekmpomacnumuas unHoykyus (11 y

1 Beoonuwiti uncmpyxmaoic no mexuuxe 6e30nacHocmu 6 1
Kabuneme huzuxu.

[TocTosiHHBIE MATHUTHI

2 MarnuTtHOe noje. BeKTop MarHUTHOW MHIYKLHH. 1

3 MarnuTHO€ 1moJjie TPOBOHUKA C TOKOM. 1
Jlabopamopnas paboma Nel «H3yuenue macHumnoz2o noiis
KamywKy ¢ moKomy

4 OnbIT Opctena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM. 1
Jlabopamopnas paboma Ne2 «Habnooenue deticmeus
MA2SHUMHO20 NOJISL HA TMOK).

5 Cuiia Amniepa. Perienue 3a1a4 o teme. 1

6 Cuna Jlopenna. /[BiwxeHne 3apsKeHHON 4aCcTHUIIbI B 1
OJTHOPOJHOM MarHMTHOM TI0JIE.

7 SIBneHue 3JIEKTPOMAarHUTHON HMHIYKLUHMH. 3aKOH 1
ANEKTPOMArHUTHOW UHAYKIWH. Jlabopamopuas paboma
No3 «H3yuenue s6nenus 31eKMpoMaASHUMHOU UHOVKYULY.

8 O/1C MHAYKIMK B IPOBOJHUKE, TBUKYIIEMCS 1
MOCTYyNaTeNbHO B OJJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuio JleHna.

9 NHayKTUBHOCTR. SIBJI€HHE CAMOMHIAYKIIMU 1

10 OHeprus MarHMUTHOTO IOJISl KaTYIIKU C TOKOM. 1

11 DJIEKTpOMarHuTHoeE 1oJje. Perenne 3aaa4 no teme. 1

5 KOJIEBAHUSA U BOJIHBI (24 4)
5.1 Mexanuueckue u_snexkmpomazHumusle konebanus (9 u)

12 Konebarenbnast cucrema. CBOOO/IHBIE MEXaHUYECKUE 1
Koje0aHusl.

13 ['apmonmnueckue kosieOaHus. XapaKTePUCTHKH 1
K0J1e0aTeNbHOTO JBUKCHHSL.

14 Matremartuueckuii MasiTHUK. Jlabopamopras paboma No4 1
«Onpedenenue yckopeHus c60600H020 nadenus npu
NOMOWSU MASIMHUKAY.

15 [IpyxuHHBINA MasTHUK. JlabopamopHras paboma Ne5 1
«Hccnedosanue 3a8Ucumocmu nepuooa Maiblx Koaedanull
2py3a Ha HUmMu Oom OJIUHbL HUMU U MACChbl 2py3ay.

16 VYpaBHeHHE TapMOHUYECKUX KoseOaHuil. Pemenue 3amau | 1
0 TeMeE.

17 3aryxaromue Konedanus. BeiHyX/1eHHbIE KOeOaHus. 1
Pe3onanc.

18 [Tepemennsbiit Tok. KonebaTenbHbIN KOHTYP. 1
Jlabopamopnas paboma No6 «Uccredosanue nepemennoco
MoKa 6 yenu u3 nocied08amesibHO COeOUHEHHbIX
KOHOeHCcamopa, KamywiKu U pe3ucmopay.

19 [Ipou3BoacTBO, Mepeaya U MOTPEOJICHHE IIIEKTPUIECKON 1

SHEPTHUH.
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20 KonTponbnas padora Nel «MarautHoe none. Konebanus u | 1

BOJIHBDY.
5.2 Mexanuueckue u 31eKmMpoMacHUMHbLE BOIHbL (J4)

21 Mexanndeckue BOJIHbBI. XapaKTEPUCTUKNA MEXaHUYECKUX 1
BOJIH.

22 [Tonepeunbie U MPOAOIBHBIE MEXAHNUYECKHUE BOJHEIL. 1
WuTtepdepennms u audpakims MEXaHUIECKUX BOJIH.

23 3BYK. XapaKTepUCTUKH 3BYKA. 1

24 DeKTpOMarHUTHbIE BOJIHBI U UX CBOICTBA. 1

25 [TpuHIMIIBI paaroCBsI3U U TeleBuAeHUs. Pagnonokarusi. 1

5.3 Onmuxa (10 u)

26 I'eomerpuueckas ontruka. OCHOBHbBIE TOHSATHUSA 1
reOMETPUYECKON ONTHUKH.

27 OTtpaxenune ceta. [lnockoe 3epkano. [Toctpoenue 1
M300paKEHH B TUIOCKOM 3€pKaJie.

28 [Ipemomiienue cera. Jlabopamopuas paboma Ne7 1
«H3mepenue nokazamensi NperoMIEHUS CIMEKAAY.

29 Hucnepcus ceeta. Jlabopamopnas paboma Ne§ 1
«Habnodenue oucnepcuu ceemay.

30 ToHkas MH3a U ee XapakTepucTuku. @opmyrna TOHKON 1
JIMH3BI.

31 [TocTpoenue nzobpaxeHut B COOMPAIOIINX U 1
paccerBarONIMX JMH3aX.

32 Jlabopamopnas paboma Ne9 « Onpedenenue onmuueckotl 1
cunvl U hoKycHO20 paccmosiHus coouparowell IUH3bLY.

33 TlosmopHwiii uHcmpykmanic no mexuuxe 6e30nacHocmu 8 1
Kabuneme Qpusuxu.
BomHoBas onruka. MHTEpdepeHiys cera.

34 Judpakius ceera. JIudpakiuonHas penérka. 1

35 [Tonspuzanus cBera. 1

6 OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH (4 u)
6.1 Ocnosvr CTO (4 u)

36 [TocTynaTel cienuabHOM TEOPUH OTHOCHUTEIbHOCTH 1

37 OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMeJICHUE 1
BPEMEHH U COKPAILIEHUE JJTUHBIL.

38 DJIEMEHTHI PEJIITUBUCTCKON TMHAMUKH. Pellienue 3aay. 1

39 KonTponbras padora No2 «Bomabl. Onrtuka. CTOy. 1

7 KBAHTOBAS ®U3UKA (15 u)
7.1 Dnemenmul kganmosou onmuxu (6 )

40 ®otonbl. Dopmyina Ilnanka. 1

41 OHeprus U umMnyiabsc GoroHa. Pemenue 3axa4 mo Teme. 1

42 Otkpeitue porodddekra. Onpiret A.I'. CTonerosa. 1

43 YpaBaeHnue DiHmTeliHa 1 poTodrdhdekra. 1

44 JlaBnenune ceera. OnbiTel I1. H. JleGenena. 1

45 Xumu4eckoe nencTBue ceera. Pemenue 3anad. 1

7.2 Cmpoenue amoma (4 u)

46 Mopenb aroma Tomcona. [InanerapHas mojiens aroma 1
Pezepdopra.

47 [Toctynater bopa. 1

41




48 Wzny4yenne u nornomenue GoroHos. CreKTphI. 1
Jlabopamopnas paboma Nel0 «Habaroodenue cniounozo u
JIUHEUYamo20 CNeKmposy

49 Bonusl ne bpoiinsi. 1

7.3 Amomnoe s0po (5 u)

50 OTKpBITHE paguOaKTUBHOCTU. PagnoakTrBHbBIE 1
MIPEeBpAICHHs] ATOMHBIX sIZIEP.

51 3aKOH paJIMOAKTUBHOTO pacraja. 1

52 OHeprus CBs3M HYKJIOHOB B sijIpe. 1

53 S nepHble peakiyu. J1epHbId peakTop. 1

54 Metoabl HaOMIOEHUS U PETHCTPALUU 3JIEMEHTaPHBIX 1
yactul. Jlabopamopunas paboma Nel 1 «Hccrnedosanue
MPEKO8 4acmuyy.

8 DJIEMEHTbBI ACTPOHOMUWHU U ACTPO®U3UKU (7 4)
8.1 Dnemenmol acmpogpuzuxu (7 u)

55 Otanbl pa3BUTHsL ACTPOHOMMH. 1

56 Bun 3Bé3pgHoro Heba. Coszpesaus 1

57 Conneynas cucrema. 1

58 Counnue 1

59 3BE3/1bl, MX OCHOBHBIE XapaKTEPHUCTHKHU 1

60 Mieunbii [yt — nama I'anakTuka. 1

61 Bcenennast. 1

OBOBHIAIOUHIEE NIOBTOPEHMUE (4 4)

62 [ToBTOpenue paznenos «AnekTpoaunHamuka. Konebanus u | 1
BOJIHBDY

63 [ToBTOpenue pasaenoB «Ontuka. KBantoBas dusmukay. 1

64 [TonroTroBka K KOHTpOJLHOM pabote Ne3. Pemenne 3amaq 1

65 KontpoisbHas pabora Ne3 «KBaHTOBast pusnkay. 1

PE3EPB BPEMEHMH (3 u)

66 0630p cTpyKTYypHI femoBapuanta EI'D no dusuke. 1

67 O0630p 3amanwmii gemoBapuanta EI'D no ¢usuke (1 yacTp) 1

68 00630p 3ananuii nemosapuanta EI'D no dusuke (2 yactp) 1
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