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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommuxcs 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBanusiM GI'OC COO K muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeiMeTaMu. B Hell onpeiessitoTcsi OCHOBHbIE
1IN U3y4eHUs] (PU3UKHU Ha YPOBHE CPEAHEr0 OOIIEro 00pa3zoBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJIa/l B (hOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS NP BHINOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
PAI “ael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHILIMIIBI €T0 TOCTPOCHUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypce Gusnku npeanonaract 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUTIOKEHUN H3yUCHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHUECKON 0€30MacCHOCTH.

CrepxHEBBIMHU JJIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpPETHETO OOIIEeTo
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MIPEICTABICHHSIX O MIPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-esITeNIbHOCTHBIN TOJAX0A B Kypce (PH3UKU peanu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIIuXcCs.
Jlist 6a30BOT0 YPOBHS Kypca (PU3UKHU — ITO UCTIOJIb30BAHUE CUCTEMbBI ()POHTAILHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIJA0OPATOPHBIX pabOT, KOTOPHIE B Iporpamme
no (usuke 0ObEIUHEHBI B OOIIMUNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Brigenenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTECH (PU3NUYECKUX BEIMYMH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHue yaensieTcs PEIICHNI0 PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu >TOM 7151 pacUETHBIX 33124 IPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 33JIaHHOMN
bu3nuecKkol MOJENbl0, MO3BOJSIONIME MPUMEHSATH HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
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OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM M IPOLIECCOB B OKPYXKAIOLIEH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKON MOIEAM AJi1 CHUTyallMd HpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBuu ¢ TpedoBanusmMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX IPEAMETHOTO
KaOuHeTa (U3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHeTe GU3MKM AOHKHO OBITH HEOOXOAUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(bU3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JleMoHCTpallMoHHOE  000pyAoBaHUE (OPMHUPYETCSI B  COOTBETCTBUH C
OPUHLAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
($yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUII.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PECHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTPOCHHMSI MAaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX 1ene oOecreynBaeTCsl pelieHneM CIEeIyIoMX 3a1ad B

mpoliiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:

e MpHUOOpETEHHUE CUCTEMBI 3HAHUM 00 O0IIUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3IHYHbIX 3a7ad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OMpEICNICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIOBHMM JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3MKe TMepeyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX pPAOO0T SBJISETCS PEKOMEHIOBAHHBIM, YUYUTENb J€JaeT BHIOOD
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonnHeitHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEeHHS Teja, OPOIIEHHOrOo IOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBUKEHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuia. IlpunHnun cynepniosuuuu cui. Bropoit 3akoH Herotona
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJICHCTBUSL 4YacTUIl BellecTBa. Monenu CTpOoeHusi Ta3oB, XUIAKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHHEe H3OMPOILECCOB: M30TEpPMa, H30X0pPa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneiThl 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAs TEINIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJ JEWCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Terna. AHU30TPOIHUS CBONUCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNeKTPUUIEeCKUi 3apsa. [[Ba Buaa 3JIeKTpUUYECKHX 3apsiiOB.
[IpoBOIHMKM,  JOMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
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CYyNEPHO3ULHUN AIEKTPUUECKUX Mojel. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM ToJe. JlMdmeKkTpuueckas
IIPOHULIAEMOCTb.

OnekTpoémkocTb. KoHzmeHcaTop. DIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.
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DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUitbl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
YY4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX TE, )KUJKOCTEH U ra3oB,
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AJIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIUCCOIMAIuS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIY4YEHUs] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE€ HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSTHHBIX MarHUTOB. MarHUTHOE
nosne. Bektop marauTHOM nHAYyKIMU. [I[puHIKN Cyneprno3uiuu MarHUTHBIX IOJIEH.
JlnHnn MarHuTHOW WHAYKUMW. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHoe TI0OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOqysib M HaIpaBJIeHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkTpudeckoe moje. OJCKTPOABWKYIIAS CHia WHAYKIAU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.
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TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojebaHusx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE IMPUMEHEHUE: SIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb AMHUY 3JIEKTPONEpEaAUN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKa B LIEMH U3 TTOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHue, NoJisapu3anus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE WU MEIMIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neyn.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.
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Hab6monenue untepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpakius, tHTeppepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparoiiye 1 paccenBaronue JMH3bl. ToHKas auH3a. DOKyCHOE paccTOsIHUE
U OINTMYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0paxkeHuil B coOOMparomux u
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpockona, TeJIecKona.

HaGmronenue natepdepeHinu cBera.

Habmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu ceera.

[TomyyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.
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[Tosryuenue ciekTpa ¢ TOMOIIbIO TU(PPAKLINOHHON PEIIETKY.
Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHUIIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUH OTHOCUTEIBbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKpAIICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTON. DHEprus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddEKTa.

Ceeroauop.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu morjoumeHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujsl
criekTpoB. CHEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IA.
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BosiHOBBIE cBoOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIO0KHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrusHue
PaaMOaKTUBHOCTU Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tomsl.
Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHpamMeHTalbHbIe B3auMOoIeicTBUS. EquHCTBO pu3nueckoit KapTUHBI MUPA.
TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOUIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Drarnbl pa3BUTHs acTpoHOMUH. [IprKkiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConneuHnass akTuBHOCThb. McTouHuk sHeprum CosiHIA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHYTpEHHEE CTpoeHUE
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06sma. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPEIeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPEHUE

Ponr ¢usuku uW acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 Kimacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUUECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
ompeiesIieHne UIOMIAAU TUIOCKUX GUTyp U 00bEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM IIpUpoJie, KoJjieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHNU3MbI 00pa30BaHUs KPUCTALINYECKON PeETKH, CIICKTPAIbHBIN aHaJU3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3eMIICTPACEHUH.

Texnonocus: NWHUAM DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pPaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBI IO PUBUKE HA YPOBHE CPEIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yudeOHoro mpeamera «®Pusuka» Ha YpOBHE cpeaHero oluiero obOpazoBaHusi (0a30BbIA YpPOBEHb) TOJKHO
o0ecreyuTh JOCTUKEHUE CISAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «Ddusnuka» MOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcsi pyKOBOJICTBOBAThCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIHH,
MMO3UTUBHBIX BHYTPEHHHUX YOEXKJIEHHI, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUE
YKA3HEHHOTO OMBITA U ONbITA ACATEIBHOCTH B MPOLIECCE peaTnu3alliid OCHOBHBIX HAIMPABJICHUN BOCIIUTATEIIBHOMN JIESITETHOCTH, B
TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOM TO3UIMM OOYYarOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX O0IIIEUEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEILHOCTh B MHTEpPECAX TPaKJaHCKOTO OOIIECTBA, YJ4aCTBOBATH B CAMOYIIPABJICHUH B
oOpa3oBaTeIbHON OpraHu3allly;

YMEHHUE B3alMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON UASHTUYHOCTH, TaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHNE K TOCYAapPCTBEHHBIM CHMBOJIAM, TIOCTHKEHHUSM POCCUUCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOTO ITOBEICHUS;



CIIOCOOHOCTB OLIEHUBATh CUTYaLlMIO0 U IPUHUMATh OCO3HAHHBIE PEILICHUS, ODUEHTUPYSACHh HA MOPAJIEHO-HPAaBCTBEHHBIE HOPMBI
Y LIEHHOCTH, B TOM YHUCJIE B JIEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas 3CTETUKY HAYyYHOI'O TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEPEC K pa3IM4HbIM cepaM NpodecCHOHATBHON I€ATEIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHNE
COBepIIaTh OCO3HAHHBIN BBIOOP OyAylIel npodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) IK0JIOrHYeCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHHUE INI00ATBHOT0 XapaKkTepa SKOJIOTHYECKUX NMPoOeM;

IUJAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LEJEH YCTOWYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA;

pacUIMpEeHHE ONBITA JEATETbHOCTH 3KOJIOTUYECKON HAMTPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUU 10 (PUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HaHUE LEHHOCTU HAyYHOM NeATeIbHOCTH, TOTOBHOCTh B IpOLECCe M3ydeHUs (DU3HKU OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JEATEIbBHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBU:
CaMOCTOSTENILHO (POPMYITHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENEIIATh LENH ACSITENbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUHU UX JOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NYECKUX SBJICHUSX;
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pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIITUXCSI MAaTepUATbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBHI B JIEATEIHHOCTh, OICHUBATH COOTBETCTBHE PE3YyJIbTATOB IEJISIM, OICHUBATH PHUCKHU IOCIEICTBUN
TCSTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCKue eiiCTBUSA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEHN, KITIOYEBBIMU MOHIATUSIMU U METOJIaMU (DU3UYECKOMN HAYKH;

BJIQJICTh HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIBLCKON W TMPOEKTHON JEeATEIbHOCTH B 00JacTh (U3HKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIPHOMY TIOMCKY METOJOB pEIICHHS 3a7ad (PU3UYECKOTO CONep)KaHHs, MPUMEHECHUIO Pa3InIHBIX
METO/IOB ITO3HAHWS;

BJIQ/ICTh BUJAMU JEATEIHLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUA, €r0 MHTEPIpPETAIlliU, MPeoOpa3oBaHUI0 U TPUMEHEHHUIO B
PA3TUYHBIX YUYEOHBIX CUTYAIIMIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3MpPOBATh 3ajady, BBIJBUTaTh TUIIOTE3y €€ pEeIIeHUs, HaXOJIUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUSI,

aHAJM3UPOBATh TIOJYyYEHHBIE B XOJE PEIICHUS 3aJadd Pe3yJbTaTbl, KPUTHYECCKH OIICHWBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIIOBHSIX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIBLHON JIEATETbHOCTH, B TOM YUCJIE MPU U3YYCHUH (PUHKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH;

yYMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIaICTh HAaBBIKAMH TOJyYeHUS MHGOpMAHUK (GU3HIECKOTO COJEPKaHUS W3 MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBJISAThH TIOUCK, aHAIN3, CUCTEMATH3AIINI0 U HHTEPIIPETAINIO HH(OPMAITMHN PA3IMYHBIX BUIOB U ()OPM MPECTABICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;
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UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 33]a4 C COOJIIOJIEHUEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€30MacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACPKAHMUS B Pa3IMYHBIX (hopmarax ¢ yduéToM Ha3zHAYeHHUs] MHPOpPMAIMH U IEIEeBON
ayJIuTOPHH, BBIOUPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YAIU3aLUH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIE JeHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMH U CMSTYaTh KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOI TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh ¥ UCTHOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIYAIbHOU PabOTHI;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)JIOTO UJieHa
KOJUICKTHBA;

MIPUHUMATH LIEJIM COBMECTHOM AEATEIIBHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATH JCUCTBHS MO €€ TOCTUKEHUIO: COCTABIIATh
TJIaH ICUCTBUM, paclpeieNiaTh PO ¢ y4ETOM MHEHUHN yUYaCTHUKOB, 00CYKIATh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHHBATh Ka4€CTBO CBOETO BKJIAJIa U KAXKJOTO YYaCTHUKA KOMAH/IbI B OOIITUH pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C TTO3UIIMA HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IUUYHBIX CUTYAIUX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE,
OBITh UTHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TelHCTBUSA
Camoopranusanus:
CaMOCTOSITEIIEHO OCYIIECTBIISTh TTO3HABATEIBHYIO JACATEIHHOCTh B 001aCTH (PU3UKH M ACTPOHOMHH, BBISBIISTH MPOOJIEMBI,
CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSITENILHO COCTABJIATH TUTAH PEIICHUS pACYETHBIX M KAU€CTBEHHBIX 3a]1a4, TUIaH BBIMIOJTHEHUS TPAKTHYECKON paObOThI ¢
y4€TOM UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTEHUH;
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JaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO HJPYAUIUMU B 001acTH (U3HMKHU, TOCTOSHHO TOBBIIIATH CBOWU
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJIETh HAaBBIKAMH MTO3HABATEILHON PeQIIEKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX
pe3yJIbTATOB U1 OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI peIeKCUU JIJIsl OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 X CHUXKEHHUIO;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX IPH aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HETJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€ PE3yIbTaTOB JESATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B nponecce noctuxkeHHs] TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl MO (PU3UKE AJISi YPOBHS CPEJHEro OOIero
o0Opa3oBaHus y 00y4aroIIMXcsi COBEPUICHCTBYETCS AMOLIMOHATIBHBIM UHTEIUIEKT, MPenoaraiuii chopMUpPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHUS
COOCTBEHHOW AMOIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIUpPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE MOBEICHNE, CTOCOOHOCTh
aJIalTHPOBATHCA K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTpEMIIEHHE K JTOCTUKEHUIO 1IeJIU U yCIeXy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHHE
JICCTBOBAThH MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOLMOHAIEHOE COCTOSTHUE JPYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUH
0OIIeHus1, CHOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;
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COIIMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCThH BBICTPAaUBAaTh OTHOIICHUS C JPYTUMHU JIFOJIbMH, 3a00TUTHCS, POSIBIISITh
UHTEPEC U pa3peniaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JODKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

JIEMOHCTPUPOBATH HA TPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B TPAKTUUECKON AEATEIBHOCTH JIFOACH;

YUUTBIBATh TPAHUIIBI TIPUMEHEHHS U3YUEHHBIX PU3NYECKUX MOJIEJICH: MaTepralibHAs TOUKA, HHEpIIUAJIbHAs CHCTeMa OTCUETa,
a0COJIIOTHO TBEPAOE TEJIO, UACAITBHBIN a3, MOJIEIU CTPOCHUS Ta30B, KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN SIEKTPUUECKUN 3apsij
MpH pelieHnu (PU3NIEeCKuX 3a1a4;

pacrio3HaBath (U3UYECKHE SBJICHUS (MPOIECChI) M OOBICHATh MX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISPHO-
KMHETUYECKOM TEOPUU CTPOEHHUS BEIIECTBA U AJIEKTPOJANHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE,
CBOOOJHOE TMaJeHUEe Tell, JABMKCHHE IO OKPYXHOCTH, WHEPIHs, B3auMojeiicTBue Tein, nuddys3us, OpOyHOBCKOE IBUIKEHUE,
CTPOCHHME KUIAKOCTEN U TBEPABIX TEJI, U3BMEHEHHE 00bEMA TEJl TPU HarpeBaHUU (OXJIaXICHUH ), TETNIOBOE PAaBHOBECHE, HCTIAPECHHUE,
KOHJICHCAIUs, TJIaBJICHUE, KPUCTAJUTU3AllMs, KUTIEHUE, BIaXXHOCTh BO3/1yXa, MOBBIIICHUE JAaBJICHUS ra3a MpHU €ro HarpeBaHUM B
3aKPBITOM COCY/I€, CBSI3b MEXIY MTapaMeTpaMH COCTOSIHUS ra3a B U30IPOIIECCAX, DIICKTPU3ALMS TEN, B3AUMOICICTBUE 3apsI0B;

OMHCHIBATh MEXAHUYECKOE JIBIKCHUE, WCIIONB3Yys (M3UYECKUE BEITUYMHBI: KOOPAWHATA, IMyTh, NIEPEMENICHNE, CKOPOCTh,
YCKOpPEHHE, Macca Teja, CHUJia, UMITYJIbC Tella, KHHETHYecKas HSHEprus, MOTEHIMajbHas DJHEPTus, MeXaHudyeckas paloTa,
MEXaHHUYECKasi MOIIHOCTb; MPH OMKMCAHUH MPABWIHHO TPAKTOBATH (PU3HMUECKUM CMBICI UCTOJIb3yEMbIX BEIMYMH, UX 0003HAUYCHUS
Y €JIMHUILIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU BETMUYUHAMU;

OMHCHIBATh U3yUEHHBIE TEIUIOBBIC CBOWCTBA TEJ M TEILJIOBBIC SBJICHUS, UCIIONB3Ysl (PM3MUECKHUE BEJIMYMHBI: JIaBJICHUE Ta3a,
TeMmrepaTrypa, CpelHss KUHETUYECKasi SHEPrusi XaOTUYECKOTO JBHMXKEHUS MOJIEKYJ, CPEIHEKBAJAPATHUUYHAS CKOPOCTbh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, padoTa raza, Kod((UIMEHT MOJE3HOro JEeWCTBHS TEIUIOBOIO JIBUTaTeNs; MPHU
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OTHMCAHUH TPABUIBLHO TPAKTOBATHh (DM3MUYECKUN CMBICT WCIOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS W EAUHUIIBI, HAXOIUTh
(bOpMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJMYHUHY C JPYTHUMH BEITUIHHAM;

OIHUCHIBATh U3yUEHHBIC AIEKTPUICCKUE CBOMCTBA BEIIECTBA U SJICKTPUUECKUE SABICHUS (TIPOILIECCHI), UCTIONB3YS (GU3HUECKUE
BEJIMYUHBI: DJICKTPUUCCKUN 3apsi, IJICKTPUUECKOE IoJie, HANmPsDKEHHOCTH TOJIA, MOTEHIMAN, Pa3HOCTh IOTCHIIMAJIOB; TPH
OTHMCAHUHM TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIONB3YEMBIX BEIMYWH, WX OOO3HAYEHUS W CIUHHUIIBI; YKa3bIBATh
(hOopMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTHUMH BEIIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl W SIBJICHUSA, UCIOJIb3YS (PU3NYECKHE 3aKOHbI M MPUHIUIIBI: 3aKOH BCEMHPHOTO
taroterus, |, Il u |1l 3akons HploTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW SHEPIHH, 3aKOH COXPAHEHUS MUMITYJbCa, MPUHIIUIL
CYTICPIIO3HUIIMHA CHUJI, TIPUHITUIT PABHOIIPABUS WHEPIIHATBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KHHETHIECKYIO TCOPHUIO CTPOCHHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKON SHEPTHH TEIJIOBOTO ABMKEHUS MOJIEKYJ ¢ aDCOTIOTHOM TeMItepaTypoi,
MIEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS AJIEKTPUYECKOTO 3apsaja, 3akoH KysoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(hOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U yCIIOBUS (TPaHUIIbI, 00JIaCTH ) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIE TPHUHIUIBI JCUCTBUS MAaIllMH, TPHUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3jinyaTh YCJIOBHUS HUX
0€30MacHOT0 MCTOJB30BAHMS B TIOBCETHEBHOM JKU3HH;

BBITIOJTHATH SKCTICPUMEHTHI TI0 UCCIICA0OBAHMIO (PU3MYECKUX SBICHHUHA U TTPOIIECCOB C UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX
M3MEPEeHUM, TIPU 3TOM (POpMYyIHpPOBaTH NpoOieMy/3afady M TUNOTE3y Y4eOHOro HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBJIATh TPSMBIC W KOCBEHHBIC W3MEpPCHHS (U3MYECKUX BEJIUYHMH, TPU 3TOM BBIOMpaATh ONTHUMAIBHBIA CIIOCO0
M3MEPCHHUSI M UCII0JIh30BaTh U3BECTHBIC METOIbI OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

UCCJICIOBATh 3aBUCUMOCTH MEXAY (U3HMYECKUMH BEIMYMHAMHM C HCIOJB30BAaHUEM TMPSMBIX H3MEPECHHM, MPH STOM
KOHCTPYHPOBATh yCTAHOBKY, (DUKCHUPOBATh PE3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYWH B BHUJE TAOJHIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHMUS;

coOmroaTh mpaBuia 0e30MacHOro Tpynaa MpH MPOBEACHUM MCCIEIOBAHUN B paMKax Y4eOHOTO SKCIEPHMEHTa, y4eOHO-
HCCJIEIOBATEIILCKOM M IPOSKTHOM JIEITEIIbHOCTH C UCITOIh30BaHUEM H3MEPUTEBHBIX YCTPONCTB 1 JTA0OPATOPHOTO 000PYA0OBAHUS;

27



peraTh pacu€THBIE 3a/1a9H C IBHO 3aIaHHON (PM3UUYECKON MOJIEIBIO, UCTIONB3Ys (PU3NYECKIE 3aKOHBI U TIPUHITAIIBI, HA OCHOBE
aHajM3a yCJIOBHS 3aJlaud BHIOUPATh (PU3HUYECKYIO MOJIEb, BBIICIATh (DU3UUECKUE BETUIUHBI U (DOPMYJIBbI, HCOOXOAUMBIC TS €€
pelieHus, MPOBOIUTh PACUETHI M OLICHUBATh PEaJTbHOCTD IMOJYUYEHHOTO 3HaUYCHUS (PU3UICCKON BEIIMUUHBL;

pelIaTh KadyeCTBCHHBIE 3aJa4d: BBICTPAMBATH JIOTUYECKHM HEMPOTUBOPEUYMBYIO ILIEMOYKY PACCYKIACHHM C ONOpOM Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

HCTIOJB30BaTh MPU PEIICHUN YUE€OHBIX 3a7a4 COBPEMEHHbIC HHPOPMAIITMOHHBIE TEXHOJIOTHH JJIsI IOMCKA, CTPYKTYPUPOBAHUS,
HMHTEpIIpeTalluk U TPEACTaBICHUs yYeOHOM M HAyYHO-TIOMYJSIpHONH WHOOpPMAIIUM, MOJTYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB,
KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(POpMaIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKHU, OOBSICHEHHE MPOIECCOB
OKPYKaIOIIEr0 MUPA, B pa3BUTHUE TEXHUKHU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUECCKUE 3HAHMS 10 (PM3UKE B ITIOBCEIHEBHOM KU3HM JJISI 00eCIIeUeHHUsT OE30IMaCHOCTH MPH OOpaIieHur
C IpuOOpaMH U TEXHUYSCKUMHU YCTPOMCTBAMM, JUISI COXPAHEHHUS 3JI0POBBS U COOJIOJICHHUS HOPM DKOJOTHUYECKOTO IOBEICHUS B
OKPY’KAIOIIEH CPELE;

paboTaTh B TPYIIE C BBINOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH, MIAHUPOBATh PabOTy TPYMIbI, palMOHAILHO
pacrpenensiTb 00sI3aHHOCTH U TIJIaHUPOBATh ACSATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHUBATH BKJIAJ KaXKOTO
13 YYaCTHHKOB T'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K xonmy oOyuenns B 11 kij1acce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

JIEMOHCTPUPOBATH HA IPUMEPaAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIFOJEH, 1IEJJOCTHOCTh U €AMHCTBO (DU3NUECKON KapTHUHBI
MHpA;

YYHUTHIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3NIECKUX MOCIICH: TOUCHHBIN dJICKTPUICCKUH 3apsi]l, Tyd CBETa, TOUCUHBIN
HMCTOYHUK CBETA, si/IepHas MOJIeSIb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHY pelieHur (PU3nIecKux 3aaay;

pacrio3HaBath (pU3WYECKUE SIBICHUS (TPOLECChI) U OOBICHATh UX HA OCHOBE 3aKOHOB JJIEKTPOAMHAMUKHA M KBAHTOBOM
(GU3UKU: DIEKTPUYECKass TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHUE
MAarHuTOB, JJEKTPOMArHUTHAs WHIAYKIUSA, ICUCTBHE MArHUTHOIO TMOJISI HA NPOBOJHUK C TOKOM M JBIXKYIIMMCA 3apsi,

28



AIIEKTPOMATHUTHBIC KOJICOAHUS W BOJIHBI, TIPSIMOJIMHEHHOE PACTIPOCTPAHCHHUE CBETA, OTPAKCHHE, MPETIOMIICHHE, HHTEephepeHITHS,
mudpakiysg W ToJsIpU3alus CcBeTa, JMCHEpcusi cBera, (oroldnexkTpuueckuit 3¢gdext (pororddexrt), cBeToBOe AaBlEHUE,
BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJAOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS paIHOAKTHBHOCTE;

OMHCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYCCKUE, MATHUTHBIC, ONTHYCCKUE, DJIEKTPUUECKYIO TPOBOIUMOCTH
PA3TUYHBIX CPEX) U AJICKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI), UCIIONB3Ys (PU3MUCCKUE BEIMYHHBI: JICKTPUUCCKUHN 3apsiy, CHIia
TOKA, JIEKTPUUECKOE HAMPSHKEHHUE, dJIEKTPHUUECKOE COMPOTHBICHHUE, PA3HOCTh MOTEHIIMATIOB, SJCKTPOABIKYIIAs cuia, paboTta
TOKa, MHIYKIHUS MarHUTHOrO ToJisi, cuiia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb KATYIIKH, YHEPTUS DIEKTPUUYECKOTO U
MarHuTHOTO TOJIeH, IEPUOJ] U YacTOTa KoyieOaHUN B KOJIOATEIbHOM KOHTYpE, 3apsi/i U CUjia TOKa B MPOLIECCe TapMOHUYECKHUX
AIIEKTPOMATrHUTHBIX KOJeOaHuii, (OKyCHOE PAacCTOSHHWE W ONTHYECKas CHIa JIMH3BI, TPU ONMUCAHWUU TPABHUIBHO TPAKTOBAThH
(MBUYECKUN CMBICIT HCIIOIB3YEMBIX BEIIMYWH, MX OOO3HAYCHHS W CAWHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINC TAaHHYO
(U3UYECKYIO BEIMYKHY C JPYTUMH BEIHYHHAMM;

OMKCHIBATH U3yUCHHBIE KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCTIONIB3Ys (PU3HUUECKUE BETMUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTHS W UMITYJIbC (POTOHA, MEPUO TOJypaciajia, SHEPTUs CBA3M aTOMHBIX siIep, MpU
OMHMCAHUKM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI HCIIOIB3YEMBIX BEIMYWH, WX OOO3HAUCHUS W CIWHHMIIBI, YKa3bIBATh
(hOpPMYJIBI, CBSA3BIBAIOIIKE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIMYNHAMU, BBIYUCIIATH 3HAUCHUE (PU3HUECKON BETMYNHEI;

aHAIM3UPOBaTh (PU3UYECKUE TPOIIECCHl U SIBICHUS, UCIOJIb3Ys (U3MUECKUE 3aKOHBI U MPUHIMUIBL 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U MApaJUIeIbHOTO COSUHEHUS MPOBOJIHUKOB, 3aK0H J[>koyns—JIeHIia, 3aKoH 3JIeKTPOMAarHUTHOW MHIYKIIHH,
3aKOH MPSAMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI ITPEIIOMJICHUS CBETa, ypaBHECHUE DUHINITCHHA
s poTorddexTa, 3aKOH COXpaHSHHST SHEPTUH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXPAaHEHHSI DJICKTPUYECKOTO 3apsia, 3aKOH
COXPaHEHHUsT MacCOBOTO 4YHCIa, MOCTynaTrhl bopa, 3akoH paJAMOaKTUBHOTO pacmajga, MpH ATOM pa3IuvaTh CIOBECHYIO
(hOpMYITUPOBKY 3aKOHA, €T0 MATEMATUYECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIbI, 001aCTH ) TPUMEHUMOCTH;

OTIpeIeNATh HANPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISl TPOBOTHUKA C TOKOM, CHIIBI AMIiepa v cuiibl JIopeHia;

CTPOUTH U OTMIMCHIBATH N300paKEHNE, CO3/1aBaeMOE TNIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIOJTHATH SKCIICPUMEHTHI 110 UCCIICT0OBAHUIO (PU3MUECKUX SBJICHUN U TIPOIIECCOB C HCTIOIB30BAHMEM MPSMBIX U KOCBEHHBIX
M3MEPEHHI: TpU 3TOM (GOPMYIMPOBATH MPOoOJIEMy/3amady W TUIIOTE3y Y4YEOHOrOo SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;
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OCYIIECTBIISITh TpPSIMbIE U KOCBEHHBIE W3MEpPEHUsS (M3MUECKUX BEJIMYMH, MPH 3TOM BHIOMpaATh ONTHUMAJbHBIM CHOCOO
MU3MEPEHMSI U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEW U3MEPEHUI;

UCCIIEZIOBaTh 3aBUCUMOCTH (DPU3MYECKUX BEJIIMYMH C MCIIOJNb30BAHMEM MPSMBIX HW3MEPEHUIl: NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHPOBATh PE3YJbTAThl MOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHJE TaOIUI] U TrpadHKOB, IenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

coOJr0/1aTh MpaBuia 0€30MacHOTrO TpyJa MpU MPOBEACHUM HUCCIEIOBAHUNA B pamMKax y4eOHOIO SKCIEPUMEHTa, Y4eOHO-
HCCJIEIOBATENIbCKOM U MPOEKTHOM JESATENIbHOCTH C UCIIOIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBAHNUS;

peliaTh pacu€THbIE 3a1a4u C SIBHO 33JJaHHON (PU3NUECKON MOJEIIBIO, UCIIONb3YS (PU3NYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE
aHajM3a yCJIOBHS 3aJa4d BbIOMpATh (PU3HUECKYIO MOJEIb, BBIIEIATh (PU3MUECKUE BEIIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€
penieHusi, IPOBOANTH PACUETHI U OLIEHUBATH PEATIBHOCTD MOJIYYEHHOTO 3HaUeHUS (PU3HMYECKON BEIIMUMHBI;

pemiaTh KAadeCTBEHHbBIC 3aJaud: BBICTPAWBAaTh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY paCCYKICHHM C ONOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCIOJIb30BaTh MPH PEILIEHNHN YU€OHBIX 33/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPHpPETAUA U TPEACTABICHUS YYEOHOW M HAay4YHO-TIOMYJIIPHONM HMH(pOpPMalUU, MOJYYEHHON M3 Pa3IMYHBIX HUCTOYHUKOB,
KPUTHUYECKH aHAJM3UPOBATH MOIYYaeMYI0 HHPOPMALIHIO;

OOBSCHATh MPUHUMUIBI JEHCTBUS MAalllWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3ivyaTh YCJIOBHMSI MX O€30MaCHOTO
WCITOJIb30BAHUS B IOBCEIHEBHOM KU3HU;

NPUBOJIUTH NMPUMEPHI BKJIAZa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB
OKPYXAaIOILIEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS TI0 (PU3UKE B TOBCEAHEBHOM KM3HU Il 0OecnieueHus: 6e30MacHOCTU MpU 0OpaIieHUH
¢ npubopamMu M TEXHUYECKHUMH YCTPONCTBAMHU, JIJIsl COXPAaHEHUS 3[I0POBbS U COOIIOACHUS HOPM SKOJOTHYECKOrO MOBEACHHUS B
OKpYXarUIen Cpee;

paboTath B TpyHIne C BBITOJHEHHEM PA3MUYHBIX COLMAIBHBIX PpOJIEH, IJIAHUPOBaTh pPabOTy TPYyHIbl, PalMOHAIBHO
pacnpenensiaTbh 00A3aHHOCTH U MJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYALMX, aJIEKBATHO OI[EHUBATH BKJIAJ KaXJA0rO
U3 YUYaCTHUKOB TPYIIIBI B PEHICHUE pacCMaTpUBAaEMOi MPOOIEeMBbI.
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4. TIPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMUBbI

10 xiaacce

1. JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO PU3UKHU B (POPMHUPOBAHUH COBPEMEHHON HAYYHOUN KapTHUHBI
MHpPA, TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOIEU

2. YYUTBHIBaTh TPAHUIIBI MPUMEHECHHS H3yUYCHHBIX (PM3UUECKUX MOJCIICH: MaTepraabHas TOUKa, HHepIIHaabHas
cucreMma oTcuéra, abCoIOTHO TBEPOE TENO, UCaTbHBIN T'a3; MOJIETU CTPOCHUS Ta30B, KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN
ANEKTPUUYECKUH 3apsi]i — PHU pelIeHrH (U3NIECKUX 3a1ad

3. Pacmno3naBath (bHSH‘-ICCKI/IC SABJICHHUA (HpOHGCCLI) 1 OOBSICHATH UX Ha OCHOBE 3aKOHOB MCXaHHUKH, MOJICKYJIIPHO-

KMHETUYECKOW TEOPUHU CTPOEHUS BEIIECTBA U AJIEKTPOJUHAMUKN: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE,

CBOOOHOE MaJCHHUE TEJI, IBMIKEHUE

[To OKpYXHOCTH, HHEPIUS, B3aUMOJIeHCTBHE Tell; AU y3Hst, OPOYHOBCKOE ABMKCHHUE, CTPOCHHUE KMIKOCTEH U TBEPIBIX TECII,
HU3MCHEHHUE 00BhEMA TEIT IIPU HAarpeBaHKMHM (OXJIAXKICHHUH ), TEIJIOBOE paBHOBECHE, NCIIAPEHUE, KOHICHCAIIMS, IIaBJICHHUE,
KpUCTaUTH3aIUsl, KUIICHHE, BIIAYKHOCTh BO3yXa, MOBBIIICHUE JTABJICHHS ra3a IPU €ro HarpeBaHUHU B 3aKPBITOM COCY/JIE, CBSI3b
MEXTy TTapaMeTpaMU COCTOSTHUS Ta3a B U30IPOIIeccax; dJCKTPHU3AIUS Tell, B3aUMOJICHCTBUE 3apsI0B.

4. OnuchIBaTh MEXaHUYECKOE JIBHOKCHUE, HCITONB3Ys (PH3UYECKIe BETMYMHBI: KOOPAWHATA, ITyTh, IEPEMEIICHHUE,
CKOPOCTh, YCKOPEHHE, Macca Tela, CUIa, UMITYJIbC Tejla, KHHETHUECKast SHEPTHs, MOTCHIMAIbHAS DHEPT s, MEXaHHUUeCKast
paboTa, MexaHHUYECKast MOIIIHOCTh; MPU OMKMCAHUHU IPAaBHILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOIb3YEMbIX BEJIMYUH, X
0003HAYCHHUS U CAMHHUILIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (DU3UYECKYIO BEJTUYHUHY C JPYTHMMH BEJTHYMHAMH.

5. OnuceIBaTh U3yYCHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBJICHHUS, UCTIOIb3YS (PU3NYCCKUE BEITMYUHBIL:
JaBJICHUE Ta3a, TEMIIEPaTypa, CPEIHsST KHHETHIEeCKas SJHEPTHUS Xa0THISCKOTO JIBUKCHHS MOJICKYJI, CPEAHCKBAPATHIHAS
CKOPOCTh MOJICKYJI, KOJIMIECTBO TEIUIOTHI, BHYTPSHHSIS SHEPTHs, paboTa ra3a, Ko3)PHUIIMEeHT TOJIE3HOTO ICHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPY OIMMCAHUU NPABHIILHO TPAKTOBATh (PH3UICCKHIMA
CMBICIT UCTIOJTE3YEMBIX BEIMYUH, HX 0003HAUCHUS U CIUHUIILI, HAXOAUTh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO PU3NICCKYIO
BEJIMYMHY C JPYTHMH BEJTUIHHAM.
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6. OnuceIBaTh U3y4YEHHBIE SJIEKTPUUYECKHE CBOMCTBA BEILIECTBA U AJICKTPUUECKHUE SIBJICHUS (ITPOLIECCHI), UCTIONb3YS
dbuznyeckue
BEJIMUMHBIL: SJICKTPUUCCKUHN 3apsijI, HJIEKTPUIECKOE TI0JIe, HAMPSHKEHHOCTH TOJIs, MOTSHIIMAN, PA3HOCTh MMOTCHIIMAJIOB; TIPH
OINMHMCaHWU TPABUIBLHO TPAKTOBATH (PU3MUECKHIA CMBICT UCTIOIB3yEMbIX BEIMIMH, UX 0003HAUCHUS M CIUHUIIBI;, YKa3bIBaTh
(GhOpMyIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO BETUYUHY C IPYTHMH BETHIHHAMH.

7. AHAJIM3UPOBATDH (1)I/I3I/I‘-ICCKI/Ie IMPOUECCChI U ABJICHUS, UCIIOJIB3Ys (1)H3PI‘-ICCKI/I6 3aKOHBbI U IPUHIHUIILI: 3dKOH BCCMHUPHOT'O

tarotenus, I, 11

u III 3axkoubl HetoTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEPTUH, 3aKOH COXPAHEHHS] UMITYJIbCA, TPUHIIUIT CYIIEPIIO3ULINU CHUJI,

TIPUHITATT
PaBHONIPABUS WHEPITUAIBHBIX CUCTEM OTCUYETA; MOJICKYIISIPHO-KHUHETHICCKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI,
CBSI3b CpeHEN

KHHETHYECKOW SHEPTUH TEIIJIOBOTO JBMKCHHS MOJICKYJI C a0COTIOTHOM TeMIepaTypoid, IEPBBIA 3aKOH TEPMOTUHAMUKH; 3aKOH
COXpaHEeHUs

AIEKTPUUECKOTO 3apsija, 3akoH KyioHa; mpu 5TOM pa3indarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €Tr0 MaTEMaTHYECKOE
BBIPKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH.

8. OOBSCHATH OCHOBHBIC MPUHIIUIIBI ICUCTBHUS MAIINH, IPUOOPOB U TEXHUUYECKHUX YCTPONCTB; pa3andarh YCIOBHS UX
0€301acHOr0 UCTOIB30BAHMS B TTIOBCEIHEBHOM JKU3HH.

9. BBIMOMHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBIIEHUN U MTPOIIECCOB C UCIIOIB30BAHUEM IPSMBIX, U
KOCBEHHBIX M3MEPEHUH; TTPH 3TOM MTOHMUMATh POo0IeMy/3a1ady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEVI0KEHHOTO0 000PY/I0BaHMUS,

MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOIBI.

10. OCyIIECTBIATH MPSIMbIE U KOCBEHHBIC U3MEPEHHS (PM3MUECKUX BEIMYUH; TIPH 3TOM BbIOMPATh ONTUMATBHBINA CIIOCO0
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METOIbI OIIEHKH MOTPEITHOCTEH n3MepeHuil. ccnenoBars 3aBUCUMOCTH MEXKITY
(hU3UICCKUMU.

11. VccnenoBath 3aBUCUMOCTH MEXTY (GDU3HUYECKUMU BETHYMHAMU C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUM; TIPH 3TOM

KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI MOJYUYSHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOIUIl U
rpaduKoOB, AENAaTh BHIBOBI IO Pe3yIbTaTaM UCCIEAOBAHUS
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12. Cobmronath npaBuia 6€30MacHOro TPyAa Npy NPOBEIEHUH UCCIIEIOBAHNI B paMKaX y4eOHOT0 3KCIIEpUMEHTA,

y4eOHO-MCCIIeI0BATEILCKON U IPOSKTHOU JEATEILHOCTH C UCIIOJIB30BAHUEM  M3MEPHUTEIIBHBIX YCTPOUCTB U TaO0OPATOPHOTO
000pynoBaHUs.

13. PemaTh kadeCTBEHHBIC 3a7a91: BHICTPAUBATH JJOTHYECKHA HETTPOTHBOPECUUBYIO IIETIOUYKY PACCYKICHHUMA ¢ OTIOPOI Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHHUS.

14. Hcnonb30BaTh OpH pEUIEHUU YUEOHBIX 33]1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH ISl IOMCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN U MPEICTABICHUS yUeOHON U HAyYHO- MONYJIIPHON MH(POPMALIMH, TOJTYYEHHOUN U3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATh MOJy4aeMyt0 HHPOPMaLUIO.

15. IlpuBoAUTH IPUMEPHI BKJI/Ia POCCUMCKUX U 3apPYOCKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHUH.
16. Ucmonb30BaTh TEOPETHUCCKHUE 3HAHMS 10 (PU3HKE B TIOBCETHEBHOM JKM3HHU IS 00eCTICUCHUS

0€30MacHOCTH MPHU OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONCTBAMU, JJISI COXPAHEHUSI 3JI0POBBS U COOJIOIEHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY>KAOIIEH cpeie.

17. PaboTaTh B TpyIIie ¢ BHIMOJHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, TIIAHUPOBATH TPYIIIHI, PAIIMOHATIBLHO PACIPENCIATh
00S13aHHOCTH U IJIAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBATHO OIICHUBATh BKJIAJ KaXKJOTO U3 yYaCTHUKOB
TPYIIIBI B pelIEHUE pacCMaTpUBAEMOM MPOOTIEMBI.

11 kaacc
1. JleMoHCTpUpOBAThH HA MPUMEPAX POIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOU HAYUHOU
KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B IIPAKTAYECKON AEITECILHOCTH JIFOIEH,
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[[EJIOCTHOCTh M €IMHCTBO (PM3UUECKOM KapTUHBI MUPA.

2. YU4uThIBaTh TPaHULIbl IPUMEHEHUS U3YUCHHBIX (PU3MUYECKUX MOJICJICH: TOUCUHBIN 2JICKTPUUCCKUN
3apsifl, siAepHas MOJIeNIb aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO Si/ipa MPU pelieHur (PU3NIECKUX 3a/1ad.

3. PacniozHaBath usnueckue saBiaeHUs (MPOLECChl) U OOBICHATh X HA OCHOBE 3aKOHOB JIEKTPOJUHAMUKH
N kBaHTOBOM (DU3UKH: JIEKTPUIECKASI MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE,

MAarduTHOC I[CfICTBI/IH TOKa, BSaHMOHeﬁCTBHC MAarduToOB, JICKTPOMArouTHAA MHIAYKIOWS, I[GflCTBHC MAarauvuTHOI' O
IIOJIA Ha IPOBOJAHHUK C TOKOM H ﬂBHH(YMHﬁCH 3apAan, JICKTPOMAariHUTHBIC KoeOaHus

¥ BOJIHBI, IPSIMOJIMHEWHOE PaCIPOCTPAHEHHUE CBETA, OTPAKECHHE, MpeJIoMIICHUE, HHTEphepeHIINs,
Tudpakuus ¥ NoJsIpu3alus CBeTa, Jucrepcus cBeta, horosnekrpudeckuil 3¢ dext (pororddexr),
CBETOBOE JIaBJIeHNE, BOZHUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToMa BOJOPO/1a, €CTECTBEHHAS U
MCKYCCTBEHHAs PaJuO0aKTUBHOCT.

4. OnuchIBaTh N3yYEHHBIC CBOMCTBA BEMIECTBA (JICKTPUUYSCKUE, MAarHUTHBIC, ONITHYSCKHE, JICKTPHUCCKYIO

[1poBOAMMOCTE Pa3IUYHBIX CPE) M DIEKTPOMATrHUTHBIC SIBIICHUS (TTPOIECCHI), UCTIONB3Ys (DU3UUECKUE
BEJIMYMHBIL: SJICKTPUUECKUH 3apsijl, CUjIa TOKA, SIIEKTPUUECKOE HANIPSKEHUE, IIEKTPUUECKOE COMPOTUBIICHHUE,
pazHoCTh noTeHnuanoB, 3/]C, pabora Toka, HUHIYKIUS MAarHUTHOTO
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noJisi, cuna Ammnepa, cuia JlopeHiia, MHIyKTUBHOCTb KaTYILKH, YHEPTHUS AJIEKTPUUYECKOr0 U MArHUTHOTO TIOJIEH,
MIEpUOJ] U YaCTOTa KOJICOAaHUH B KOJI€OATEILHOM KOHTYPE, 3aps]l U CHJIa TOKa B MPOIECCE TAPMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHu, (DOKYCHOE PACCTOSIHUE U ONITUYECKas

CUJIa JIMH3bL, IPU OMUCAHUY IPABUIIBHO TPAKTOBATH (DU3UUECKUM CMBICI UCIIOIb3YEMbIX BETUYUH, UX
0003Ha4YCHUS U €AUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BETUYMHY C
IPYTUMHU BETUYUHAMH.

5. OnuchiBaTh U3YUYCHHBIE KBAHTOBBIC SIBJICHUS U ITPOIIECCHI, UCTIOIB3Ys (DU3NUECKUE BETUUMHBI:

CKOPOCTD JJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI 1 9aCTOTA CBCTA, DOHCPIUs U UMITYJIbC q)OTOHa, nepuona
nmojiypaciiazaa, SHECPrus CBA3U aTOMHBIX SAACP, IIPHU OITMCAHHUHA IIPABUJIBHO TPAKTOBATb CI)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
HCIIOJIb3YCMBbIX BCIIMYHNH, UX 0003HaUeHUS U CANMHHNILI; YKA3bIBATb (bOpMYJ'H)I, CBA3BIBAIOIIUC NAHHYIO
(bPIBI/I‘ICCKy}O BCIIMYHUHY C APYTHUMHU BCIIMYUHAMU, BBIYUCIIATD 3HAYCHUC (bHBquCKOﬁ BCJIIMYUHEI.

6. AHaJ'II/I3I/IpOBaTB (1)I/IBI/I‘ICCKI/I€ MpoHeCCChl N ABJICHUS, UCITOJIb3Ys (I)I/IBI/ILICCKI/IG 3dKOHBI U IPUHIUIIbBI:
3aKOH OMa, 3dKOHBI ITOCJICAOBATCIIBHOI'O U I1APAJJICIIbHOT'O COCANHCHUA ITPOBOJHUKOB, 3dKOH

JIxoyisa — JIeHna, 3aK0H 3JIEKTPOMAarHUTHON MHAYKIMH, 3aKOH IIPSIMOJIMHEWHOTI 0 PaCIIPOCTPAHEHUS CBETA,
3aKOHBI OTPaKEHUSI CBETA, 3aKOHBI MPEJIIOMJICHUS] CBETa, ypaBHEHHE DUHIITENHA 1711 PoTodPeKTa, 3aKoH
COXPAaHEHUS DHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS DIIEKTPUYECKOI0 3apsaa, 3aKOH
COXpPaHEHMsI MacCOBOTO YMCIIa, IOCTYaThl bopa, 3aK0H pagu0aKTUBHOIO paclaaa; IpyU 3TOM pas3indaTb
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CrnoBecHyto (GOpMYIHPOBKY 3aKOHA, €T0 MaTeMaTUUECKOE BBIPAYKCHHE U yCIOBUS (TpaHHUIIbI, 00JIaCTH)
MIPUMEHHUMOCTH.

7. Onpenenars HapaBJICHUE BEKTOPa MHAYKIIMM MarHUTHOTO T10JIs IPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JIopenia.

8. CTpouTh 1 OIIMCHIBATh N300paKEHUE, CO3/ITaBAEMOE TUIOCKHUM 3€PKAJIOM, TOHKOH JTMH30M.

9. BRINOJIHATH SKCIIEPUMEHTHI IO UCCIETOBAHUIO (PU3MYECKUX SIBIICHUM U MTPOIIECCOB C MCIOJIb30BaHUEM
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI; ITPU 3TOM (POpMYJIMPOBATh MPoOIIeMy/3aaqy U TUIOTE3y YYE€OHOTO
AKCIIEPUMEHTA, COOMpPATh YCTAHOBKY U3 MPEIJIOKESHHOTO 000pYI0BaHUS, TPOBOIUTD

OMBIT U (POPMYJIUPOBATH BHIBOJIBI.

10. OCYHIGCTBJ'ISITB IMPAMBIC 1 KOCBCHHBIC U3MCPCHUA qJI/IBI/I‘ICCKI/IX BCJIMYHWH, IIPU 5TOM BBI6I/IpaTB ONTHMAaJIbLHBIN
crnoco0 HU3MCPCHUA U UCITOJIb30BATh U3BCCTHBIC MCTOIbI OLICHKHU HOFpGHIHOCTGI;'I I/IBMGPGHI/Iﬁ HCCIICA0BATDH
3aBUCHUMOCTHU (I)I/I3I/III€CKI/IX BCJIMYHH C UCITIOJIB30BAHUCM IIPAMbBIX HSMCPGHHﬁ; ITpHU 5TOM

KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YyJIbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX
BEJIMYMH B BUJIE TAOIUIl U TpaUKOB, JIeaTh BBIBO/JIBI 110 pe3ybTaTaM UCCIEI0BaHHUS
11. UccnenoBarh 3aBUCUMOCTH (DPU3MYECKUX BEJIMYUH C MCIIOJb30BAaHUEM IMPSIMBIX U3MEPEHUI; IIPU ATOM

KOHCTPYUPOBaTh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTAThI MOJYYEHHON 3aBUCUMOCTH (PU3UIECKHUX
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BEJIMYMH B BUJI€ TaOIUIl U TPaPUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICI0BaHUSI.

12. Cobnmrosiath mmpaBuia 0€30MacHOTO TPy/ia MPH IMIPOBEACHUH UCCIIEIOBAHUN B paMKax y4eOHOI0
AKCIIEPUMEHTA, Y4eOHO-UCCIIEA0BATEIHCKON U MTPOCKTHON JAEATEILHOCTH C UCIIOIb30BAaHUEM
HU3MEPHUTEIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 000PYI0BAHUA.

13. Pemath pacuéTHbIe 3a/1a4u C ABHO 3aJJaHHON (DU3NYECKON MOJIEIBIO, UCTIONB3YS PU3NUECKUE
3aKOHBI U MIPUHIIMIIBL, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1aud BBIOMpaTh (PU3UYECKYIO MOJIEIb, BBIJCIATh
¢u3ndecKre BeIMUUHbBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ pelIeHuUs, MPOBOIUTEH PACUEThl U OIICHUBATH
PeaTbHOCTD TOJIYYSHHOTO 3HAYCHUS (DU3NICCKON BEIIMUUHBI.

14. PemiaTh KaueCTBEHHBIE 3a/]a4l: BBICTPAUBATh JOIHYECKHA HEITPOTUBOPEYUBYIO LIEMOYKY PACCYKACHUM C
OTIOPOM Ha U3YYEHHbIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3NUECKUE SIBJICHHUS.

15. Vicrionp30BaTh MpU PEIICHUH YYEOHBIX 3a71a4 COBpEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH IS
MOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUU U MPEICTABICHUS YUeOHOU ¥ HAyYHO-TIOMYJISIPHOM
uH(pOopMaIuu, MOTYYEHHON U3 Pa3IUYHbIX UICTOYHUKOB; KPUTUYECKHU aHATM3UPOBATH MOJYYaEMYIO
uH(popMaIuio.

16. OOBACHATH MPUHIUIIBI JEUCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPONCTB; pa3inyaTh YCIOBUS UX
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be3ornacHoro ncnosib30BaHus B MOBCETHEBHOM KU3HMU.
17. ITpuBoaUTH MpUMEPHI BKJIaJa POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHUE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHH.

18. Vicnonb30BaTh TEOPETUUECKHE 3HAHUSA 1O (DU3UKE B TTIOBCETHEBHOM JKM3HU ISl 00ecTieueHus 6€301acHOCTH
pu 00palleHuy ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISI COXPAHEHUS

3I0POBBS U COOJIIOACHUSI HOPM SKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILIEH cpee.
19. PaboTtath B rpynie ¢ BBIIIOJHEHUEM PA3IUYHBIX COIUATBHBIX POJIeH, INIAHUPOBATH pa0OTy TPYMIIHI,

pPallMOHAIBHO pacIpeaesiTh 00S3aHHOCTH U TUIAHUPOBATH JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYyaIUsX,
aJIeKBATHO OLICHUBATh BKJIAJl KAXKJOTO U3 YYACTHUKOB IPYMIIBI B PEHICHUE paCCMAaTPUBAEMOU MPOOIEMbI

5. KOANDPUKATOP (ITPOBEPSAEMBIE JIEMEHTDBI COAEP KAHUS)

Kog Koga MpoBepsembl 3IeMEHT COAEPKaHMUA
pasgena/ | anemeHTa
Tembl

1 MEXAHUKA

11 KUHEMATUKA

1.1.1 MexaHunyeckoe aBuKeHue. OTHOCUTENbHOCTb MEexXaHM4YecKoro AsuxkeHua. Cuctema
oTcyeTa
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1.1.2

MaTepumanbHana To4Ka.
Ee paguyc-seKkTop:

F(t)=(x(t),y(t).2(t)), P/ OAF

TpaeKkTopus,
nepemeLleHue: '

TPacKTOpHs

(]
o

CnoxkeHue nepemeLl,eHni:

AF, = AT, + AF,

O - -

113

CKOpPOCTb MaTepMasibHOM TOUKM:

V=—— = ={0,,,,U
t x1 Yy Y ),
At At—0
AX . : .
U, = E =X, ananornuro Uy = Y;, U, =7,
At—0

CnoxeHue ckopocteii: Uy = U, T U,

BbluncneHve nepemelLeHMA U NyTH MaTepMaanoﬁ TOYKM Npun I'IpﬂMOl'IVIHGVIHOM

ABUXKEHNN BOOb OCK X MO rpad)MKy 3aBNCUMOCTU Dx (t)
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1.1.4 _ AD R

YcKopeHue maTepmanbHoM Touku: 4 = A =0 = (ax,ay ,a, ) ,

t At—0
Av, - ' -
X At = (Ux )t, aHanornuno d, = (Uy )t, a, = (UZ )t )
At—0

1.1.5 PaBHOMepHOE NPAMOSIMHENHOE ABUMKEHME:!

X(t) = X, + 0yt

v, (t) = vy, = const
1.1.6 PaBHOYCKOpPEHHOE NPAMOSIMHENHOE ABUKEHUE:

at’
X(t) =Xy + Vgt + =
2
O, (1) =0y, +a,t
a, = const
2 2 _
Uyy = Uy = 2ax (XZ - Xl)
L +l)2

Mpw ABUXKEHUWN B OAHOM HanpaBaeHUU NyTb S= 5 -

1.1.7 CesoboaHoe nageHue. YcKopeHue cBOBOAHOro

nageHua. [lBUeHWe Tena, GPOLIEHHOrO oA,
yrnom & Kk ropusoHTy:
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X(t) = X + Uyt = X, +v, COS -t y ﬂlﬁ U,
2 2

gt . gt
y(t):y0+uoyt+y7:yo+uosma~t—7 " A

=y

v, (t) = Uy, =, COS QL
() X
L

, (1) =0y, +9,t=0,sina—gt

9,=0
g, =—g = const

1.1.8 KpuBonnHenHoe aukeHune. [iBuKeHMe MaTepranbHOM TOUKM MO OKPYKHOCTY.
YrnoBasa u NHENHaA CKOPOCTb Touku: U = oR . Mpy paBHOMEPHOM ABUXKEHUM TOYKU
27
no oKpy»KHocTn O = — = 2nv.
T
2
% 2
LleHTpocTpemuTenbHoe ycKopeHue Toukm: & = E =m°R . Nonroe yCKOpeHune
MaTepUaNbHON TOUKK
1.1.9 Teeppoe Teno. lNoctynatenbHoOe 1 BpalwaTesibHOe ABUXKEeHMe TBepAOoro Tena
1.2 ONHAMUKA
1.2.1 NHepuunanbHbie cuctembl oTcyeTa. MepBblt 3aKOH HbloToHa. MpuUHUMN OTHOCUTENBHOCTH
lfanunnesn
1.2.2

Macca Tena. MaoTHOCTb BelecTsa: P =

<|3

41



—

1.2.3 Cuna. MpUHLMN Cynepnosnumum cun: FpaBHOHeﬁCTB = : + |E2 +...
1.2.4 BTopow 3akoH HbloToHa: 4na matepuanbHoi Touku 8 UCO
E=ma; APp = FAt npu E = const
1.2.5 TpeTnit 3akoH HbIOTOHa ANA  MaTepuanbHbIX __“'_._.—"":_
TOYeK: |312 = '|E21 F'z le
1.2.6 3aKOH BCEMMPHOTIO TAFOTEHWA: CUbI MPUTANKEHUA MeXKAY TOYEUHbIMW MacCamn pPaBHbI
F=G m;;?z
Cuna Taxectn. LleHTp TaxecTn Tena. 3aBUCMMOCTb CUAbI TAMKECTU OT BbICOTbl h Hag,
NOBEpPXHOCTbIO NIAHETbI pagmnycom Ro:
mg = GMm
(R, +h)’
1.2.7 Cwuna ynpyroctu. 3akoH lNyKa: Fy = -kx
1.2.8 Cuna TpeHua. Cyxoe TpeHue.
Cuna TpeHUA CKONbKEHUA: FTp =uN
Cwvna TpeHuna nokos: FTp <uN
KoaddunumneHT TpeHusa
1.2.9 F

Nasnenve: P =

AN
S
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13

CTATUKA

1.3.1 MOMEHT cMAbl OTHOCUTENbHO OCK BPALLEHUA:
|M| =Fl , roe | - nneyo cunbl |E OTHOCUTENbHO
ocn, npoxoanLen yepes TOUKY 0 —~
nepneHaANKYAAPHO PUCYHKY F

132 L Mg +m,r+...
LeHTp macc Tena. LleHTp macc cuctembl MaTepUanbHbIX TOYEK: 'om. — m+m, +..
. B 0QHOpOAHOM MoNe TAXECTU ((j = ConSt) LeHTP Macc Tena COBMaJaeT C ero
LLEHTPOM TAXKECTH

133 M, +M,+..=0
Ycnosus paBHoBecusa TBepaoro tena s UCO: §\ = =

g g F+F+..=0

134 3akoH MNackana

1.3.5 . . p=p,+pgh
[asneHune B }ugkoctun, nokoawemnca s NCO: P=P,+pPg

1.3.6 = B)
3akoH Apxumepa: FApX = ~Masrrecn »
ecnu Teno u xuakoctb nokoAtca B UCO, TO Fapx = PEVasirect
Ycnosue nnaBaHua Ten

1.4 3AKOHbl COXPAHEHMA B MEXAHUKE
14.1 Nmnynbc maTepranbHOM TOUKM: ﬁ =mo
1.4.2

Mmnynbc cuctembl Ten: P=p+P,+..
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14.3

3aKOH M3MEHeHUA U COXpaHeHnA nmnynbca:

—

snCO AP =A(P,+ P, +..) = P At + P+

2BHEIIH

’

8 NCO Aﬁ :A(ﬁl+ FjZ +):Or ecmm F].BHC]_LIH + F2BHCLLIH +:O

PeakTusBHOe aBuXKeHUe

1.4.4 PaboTa cubl HA MafIoM NepeMeLLEHNN: F_'v.
A:‘ﬁ‘-|Af|-COSa:FX-AX (
Ar X
1.4.5 MoLHOCTb CUbI: .
ecnn 3a Bpems At paboTa cuabl U3MeEHAETCA Ha v F
AA, To mowHocTb cunbl -
D
AA
P=— =F.v-cosa
At At—0
1.4.6 mu? p2
KnHeTnyeckasa aHeprua matepuasbHON TOUKMK: Em =—=—
2 2m
3aKOH M3MEHEeHUA KUHETUYECKON 3SHEPTrMM CUCTEMbI MATEPMANBHbIX TOYEK: B
nco AEKHH = Al +A2 +...
1.4.7 NMoTeHUWanbHaa aHeprua:

ANA NOTEHLMaNbHbIX CUA A, = Elnoreﬂu - Eznomu =-AE

IOTECHI] -
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MoTeHuManbHasa SHEPTUA MATEPUANBbHOM TOYKM B OAHOPOAHOM MOJE TAXKECTU: Enoreny =
mgh.

MoTeHumnanbHas aHeprua ynpyro 4eGopmM1MpPoBaHHOrO Tena:

L

TIOTCHIT 2

1.4.8

3aKOH M3MEHEHUSA U COXPAHEHUA MEXaHUYECKON 3HEepruu:

Evex = Exun + EI‘IOTEHU.;

sunco AE, =A

BCEX HEMOTEHIL. CHUII ,

B MCO AEMGX = 0 ’ ecnum Aacex HenoTeHu, cun = 0

15

MEXAHWYECKNE KOJTEBAHWMA N BOJIHbI

151

FapmMoHMYEeCKMEe KonebaHMsA MaTepuanbHOM TOUYKM. AMNAUTYAA M dasa KonebaHuid.
KnHemaTtuuyeckoe onvcaHue:

x(t)=Asin(ot+q¢,),

a, (t)=(l)x)‘t =—0)2X(t):>ax+032)(=0 , TAe X - CMelleHMe M3 MOJOXKeHUn

paBHOBeCHKA.

AnHamunueckoe onncaHue:

2
may = -kx, roe K=mn-.310 3HayuT, YTo Fy = -kx.

JHepreTUYecKkoe onncaHme (3aKoH COXPaHEHMA MeXaHUUYEeCKON aHepruu):
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mo®  kx* mo?, KA
+—= = — =const
2 2 2 2

CBA3b aMnAuTyAbl KOEGaHUI CMeLWeHUs MaTepuanbHOM TOUYKM C aMnAUTYyAaMMU
KoNebaHU ee CKOPOCTU U YCKOPEHUA:

_ _ 12
Unax = WA & =0°A

1.5.2 2n 1
Mepuopg v yactoTa KonebaHuit: T=—=—,
Q) v
|
Mepuros Manbix cBOOOAHbIX KOIEOaHMUIA MaTeEMaTUYECKOTO MAATHUKA: T=2n 5 .
m
Mepuros cBoO6OAHbIX KONEDAHUIN NPYKMUHHOTO MAATHUKA: T=2n I
153 BbIHYKAeHHble KonebaHuA. Pe3oHaHc. PesoHaHcHaA KpuBas
154 MNonepeyHble M NpPoAoAabHble BOAHbLI. CKOPOCTb PacnpoCTpaHeHuA U AJVHA BOJHbI:
1y
A=vl =—
A%
NHTepdepeHumnsa n andpakuma BosH
1.5.5 3BYyK. CKOpPOCTb 3BYKa
2 MOJIERYIAPHAA ®U3UKA. TEPMONHAMMWKA
2.1 MONEKYNAPHAA ®U3UKA
2.1.1 Mogenn CTpoeHuAa rasoBs, XUAKOCTEN WU TBepapblx Tea. [ycTb TepmoanHamuyeckan

Cncrtema (Te}'IO) coctomt U3 N OAMHAKOBbIX MOANEKya. Torga KOAMYeCcTBO BeLecTBa
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vV=—=—
N, n

rae Na - uncno ABoragpo, m - macca cuctemsl (tena), ! - monsapHan macca sewecrsa

7

2.1.2 Tennosoe aBuXKeHMEe aTOMOB M MOJIEKYN BeLLeCTBa
2.1.3 B3anmoaencTeme YacTul, BelllecTea
2.14 Onddysns. bpoyHoBCKoe ABMKEHME
2.1.5 Moaenb ngeanoHoro rasa 8 MKT
2.1.6 CBA3b MeXay [OaBNEeHUMEM U CpedHeN KUHETUYECKOW 3Heprvein MocTynaTe/ibHOro

TEN/IOBOTO ABUMKEHUSA MONEKYN MAeaNbHOro rasa (ocHoBHoe ypaBHeHne MKT):

_ 2
5 2 (mp?*) 2 — )
p= 5 m,nov- = § . 5 = § N-&..c , rAe Mo - macca OAHOW MONEKYNbI,
N

n= v - KOHLLEHTPaLMA MONEKYN
2.1.7 AbcontoTHaa Temnepatypa: T =t° + 273 K
2.1.8 CBs3b TemnepaTypbl rasa Co CcpefHel KUHETUYECKOM 3Hepruein nocTynatesbHoro

TENNOBOrO ABUMKEHWNA €r0 MONEKY:

2
[ Mo”3y
EHOCT - -
2 2

2.1.9 YpaBHeHue p = nkT
2.1.10 Mogenb naeanbHOro rasa B TepMmoanHammKe:
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{VpaBHeHHe MenpaeneeBa — Knaneipona

BrIpaxeHue 111 BHyTPEHHEW SHEPTUH

YpaBHeHne MeHaeneesa - KnanepoHa (npumeHnmble Gopmbl 3anmcu):

pV =L RT = vRT = NKT_ o= PRT
n W

BbipaxeHue ana BHyTpeHHel sHeprum og4HOaTOMHOIO MaeanbHOro rasa (mpumeHuMmble
dopmbl 3anuncu):

3 3 3m 3
U==vRT==NkT ==—RT =v¢,T == pV
2 2 2 1 2
2.1.11 3aKoH JanbToHa ANA AaBAEeHUA CMeCU paspeXkeHHbIX ra3os:
p=p1t+tp2t..
2.1.12 M3onpoLecchl B pa3peeHHOM rase ¢ NoCTOAHHbIM YMCAoM MoaeKya N (C NOCTOSIHHbIM

KO/IN4eCTBOM BellecCTBa v )I

nsotepma (T = const): pV = const,

P _
nsoxopa (V = const): ? =const |

vV _
nsobapa (p = const): ? = const

Ipaduyeckoe npeacTaBaeHne nsonpoueccos Ha pV-, pT- n VT-guarpammax.

O6beaUHEHHDbIN ra3oBblil 3aKOH:
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ﬂ = const
T

ANnA NOCTOAHHOIo KoainyecTea BeleCTBa v

2.1.13 HacblweHHble M HeHacblWweHHble napbl. KayecTtBeHHaA 3aBUMCMMOCTb MJIOTHOCTU W
AaBNEHUA HaACbIWEHHOro Mapa OT TemnepaTypbl, MX HE3aBUMCMMOCTb OT 0b6bema
HaCbILWEeHHOro napa

2.1.14 BnaxKHOCTb BO3AyXa.

_ pnapa (T ) _ pnapa (T )
OTHOCUTeNbHaA BnaxHocTb: P = T = T
pHacmm. napa ( ) p HACBIILL. T1apa ( )

2.1.15 MN3meHeHMe arperaTHbiX COCTOAHWI BeLLEeCTBa: MCMApPeHWe U KOHAEHCAUMA, KUNeHue
XKUOKOCTH

2.1.16 MN3meHeHMe arperaTHbIX COCTOAHMI BELLECTBA: NAaBAEHNE U KPUCTaNAN3ALLNA

2.1.17 MNpeobpa3oBaHue sHePrnn B pa3oBbIX Nepexosax

2.2 TEPMOANHAMMWKA

221 Tennosoe paBHoBecHe 1 TemnepaTypa

2.2.2 BHyTpeHHAA sHeprua

2.2.3 Tennonepesaya Kak cnocob M3MeHeHUs BHYTPEHHEN 3Heprum 6e3 coBeplueHns paboTbl.
KoHBeKuus, Tenn1onpoBOAHOCTb, U3y4YeHME

224 Konnyectso TennoTsl.

YaenbHas Ten0eMKOCTb BELLeCTBa C: Q =cmAT
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2.2.5

YpaenbHan TennoTta napoobpasosaHua L: Q = Lm.

YaenbHas Tennota nnasnenna A: Q = Am

YaenoHada Tennora CropaHua Tonamnsa q: Q= aqm

2.2.6 dnemeHTapHas pabota B TepMOAMHAMMKE: A=pAV | Buuncnenve paboTbl no
rpadumKy npouecca Ha pV-amarpamme
2.2.7 MepBbli1 3aKOH TEPMOAUHAMUKN:
Q, =AU, +A, = (Uz _Ul)+ A,.
Apanabara:
Q,=0=A,=U,-U,=-AU,,
2.2.8 BTopoit 3aKoH TepMmognHaMmuKK. HeobpaTnmble npoueccsl
2.29 MpuHLMNbI geNcTBUA TennoBbIX MawwmuH. KMNA4;
n — Asa UL G QHarp - |Qx0n — 1 _ |onn
QHarp QHarp Qﬂarp
2.2.10 MakcmmanbHoe 3HaveHune KMNA. LUukn KapHo:
- T
_ __ Harp Xom
max n _nKapHO _T—_l__rxi
Harp Harp
2.2.11 YpaBHeHue TennoBoro 6anaHca: Qu+ Q2+ Qs +...=0

SJIEKTPOANHAMMUKA
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3.1

SJIEKTPUYECKOE MOJE

3.1.1 JneKkTpusauma Ten M ee NpoABAEHUA. DNEKTpuMUecKun 3apag. [dBa Buaa 3apsga.

dNeMeHTapHbIM 3NEeKTPUYECKUI 3apas,. 3aKOH COXPaHEHUA SNEKTPUYECKOTo 3apsaa
3.1.2 B3aumogeicreune 3apanos. ToueyHble 3apaapl. 3akoH KysoHa:

B OHOPOZHOM BeLLECTBE C AN3IEKTPUYECKON NMPOHULLAEMOCTbIO &

|q1|'|q2| 1 |q1|'|q2|
F=k 2= L
er dmee, I

3.1.3 dneKkTpuyeckoe nose. Ero gencrene Ha afneKkTpmMyeckmne 3apagabl
3.14 - |f

HanpAa»KeHHOCTb 3/1eKTPMUYECKOro Nona: E=

qnpo6HLn71

MNone ToyeyHoro 3apaga: Er =k r—2 ,

oaHopoaHoe none: E =const.

KapTUHbI IMHUI HAaNPSAXKEHHOCTU 3TUX Nosek
3.15 MoTeHUWanbHOCTb INEKTPOCTAaTUYECKOro NoNA.

PasHoCTb NOoTeHUManos um HanpAaXxeHune:

A,=0(¢,—9,)=—0Ap=0qU
nOTEHLI,VlafIbHaﬂ 3Hep|'|/|f-| 3apﬂ,u,a B aﬂeKTpOCTaTMLIeCKOM none:

W=qo.
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A=-AW
W

MoTeHuUWan aNeKTPOCTAaTUYECKOro NoAA: ¢o=—

q

CBA3b HAMPAMEHHOCTM MOAA M Pa3HOCTM MOTEHUManoB Aas  OAHOPOAHOrO
afieKkTpocTatmyeckoro nosa: U = Ed

3.1.6 MpUHUMN cynepno3nummn aNeKTPUYECKUX NONEN:
E = E1+ E2 +.__, (p:(P1+(p2 +...
3.1.7 MpoBOAHUKN B 3neKTpocTaTMYeckom none. YcnoBuMe paBHOBECUA 3apAfoB: BHYTPU
r
MNPOBOAHMKA E — (), BHYTPU M Ha NOBEPXHOCTM NpoBoaHuka P = CONst
3.1.8 OVaneKTpuKM B 3neKTpocTaTMdeckom nosie.  [lManekTpuyeckasa MPOHULAEMOCTb
BellecTea ©
3.1.9 q
KoHaeHcaTop. D1eKTpOeMKOCTb KOHAEeHcaTopa: C= U .
€€,S
DNeKTPOEMKOCTb NJI0CKOro KOHAEeHcaTopa: C= d = SCO
3.1.10 MapannenbHoe coeguHeHMe KOHAEeHCAaTOPOB:

q = ql + qZ + veey U1 = UZ = eey Cnapann = Cl + CZ + oo
NocnepoBaTenbHoe coeguHeHne KOHAEHCAaTOpPOB:

1 1 1
U=UitUrt@i=q=n g o T
1 2

nocia
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3.1.11

2C

ﬂ_cu2_q2

JHeprua 3apaxeHHOro KoHaeHcaTopa: WC =

3.2

3AKOHbI MOCTOAHHOIO TOKA

3.2.1 AQ
Cuna ToKa: | = At . MocToAHHBIN ToK: | = const
At—0
[nAa nocToAHHOro ToKa q = It
3.2.2 YcnoBuma cyLLecTBoOBaHUA SNEKTPUYECKOrO TOKA.
Hanpaxexnune U n 34CE
3.2.3 U
3akoH Oma Ana yyacTka uenu: I = E
3.24 DNneKTpU4eckoe  COMpPOTUBMEHME. 3aBUCMMOCTb  COMPOTUB/IEHWA  OLHOPOAHOTO
NPOBOAHMKA OT €ro AJINHbI U CedeHUnA. YaenbHoe CoONpoTMBAEHME BELLECTBA. R= Pg
3.2.5
E _ ACTOpOHHI/IX CHII
McTouHMKM ToKa. 9AC UCTOYHMKA TOKa: E = —q .
BHyTpeHHee conpoTMBAEHME NCTOYHUKA TOKA
3.2.6 3akoH OMa An19 NoJIHOM (3aMKHYTOW) aneKkTpuyeckon uenu: E = E.r
E ’-—__—' R
IR +Ir, oTKyAa I =
R+r
3.2.7 MNapannenbHoe coegmMHeHe NPOBOAHUKOB:
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|=|1+|2+..., U1=U2=...,
TIapani 1 2

MNocnepoBaTenbHoe coeanHeHue n POBOAHUKOB:

U=U+ U2+..., Il = |2=..., Rrocn =R1+ Ra + ...

3.2.8

PaboTa anekTpmyeckoro Toka: A = [Ut.

3akoH [xoyna - leHua: Q = I?Rt.

UZ
Ha pesucrope R: Q = A= | °Rt = |Ut :Ft

3.2.9

_AA

=20 S
At '

At—0

MOLLHOCTb 31EKTPUYECKOro TOKa: P

2
Tennosaa MOLLHOCTb, BblAeNAeMas Ha pesncTope: P=I"R=—= IU .

PE —_ AACT CHJT

MOLWHOCTb UCTOYHMKA TOKA: - At

= El

At—0

3.2.10

CB0o60AHbIE HOCUTENM 3NEKTPUYECKMX 3apAd0B B MPOBOAHWMKAX. MexaHU3mbl
NPOBOAMMOCTM TBEPAbIX METan/N0B, PAacTBOPOB W PacniaBOB 3/1EKTPOANTOB, rasos.
MonynpoBoAHMKK. MoAynpoBOAHMKOBbIN AMoA4,

33

MAMHUTHOE NONE

3.3.1

MexaHunyeckoe B3aVIMO,£I,eVICTBV|e marHmtos. MarHutHoe none. Bektop MarHUTHOM

MHAYKLMK. TPUHLMI Cynepnosuumm marHutHeix nonen: B = B, +B, +...
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JInHnm MHAOYKUUN MarHnMTtHOro nons. KapTVIHa NINHUI UWHAYKUMN MArHMTHOro nona
Nno10COBOIro n I'IOLI,KOBOO6p33HOFO NOCTOAHHbLIX MAarHMTOB

3.3.2 OnbIT dpcTega. MarHutHoe noJsie NPOBOAHWKA C TOKOM. KapTWHa AMHUA MHAYKUUK
MarHMTHOrO nonA AJAMHHOrNO MNPAMOro MNPOBOAHWKA W  3aMKHYTOrO KO/bLLEeBOro
NPOBOAHUKA, KaTyLIKN C TOKOM

3.33 Cuna Amnepa, ee HanpaBaeHUE N BEINYMHA:

FA = 1Bl sin O, rpe O - yron mexay HanpasneHMeM NPOBOAHMKA U BEKTOPOM B

334 Cuna NlopeHua, ee HanpasneHWe U BeANYNHA: Fnop = |Q| vBsin 0, rae O -yron mexay
BEKTOpamu UuB . [ABUXKeHMne 3apAKeHHOM YacTULbl B 0AHOPOAHOM MAarHUTHOM none

3.4 SNNEKTPOMATHUTHAA MHOYKUMA

34.1 lMoTOK BEKTOPA MAarHUTHOM MHAYKLUMN: ﬁ 1 /é
®=BS=BScosa Eﬁ

3.4.2 AiBNeHne aNeKTpoMarHMTHoM nHAayKunu. 34C nHaykunm

343 3aKOH 3/1eKTpPOMarHMTHon nHayKkuum ®apages:

_A®

I At At—0

t
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3.4.4 34C MHAYKUMM B NPAMOM NMPOBOAHMKE AANHOM |, {f 1}.3-
ABUKYLLEMCA CO CKOPOCTbio U (5 L ) B / \%
04HOPOAHOM MArHUTHOM none B: / v 7 /
|Ei| = BIUCOS“, rae O - yron mesxay sektopom B u Hopmanbio N k nnockoctu, 8
koTopoii nexat sexktopbl | M U:ecm| LB wu o LB, 7o |Ei| =Blov
3.4.5 Mpasnno NeHuya
3.4.6 )
NHAOYKTUBHOCTb: L= T, nan ® = LI
Al .
CamouHaykuma. 34C camonHaykumm: = = = E = _th
At—0
3.4.7 LI 2
DHeprua MarHUTHOrO MOAA KaTYLKN C TOKOM: WL = 7
3.5 S/TEKTPOMATHUTHbIE KOJIEBAHWA U BOJIHbI
3.5.1 KonebaTenbHbii KOHTYp. CBOOOAHbIE 3NEKTPOMArHUTHbIE

KonebaHua B naeaabHOmM KonebatenbHOM KOHTYypeE: (‘ L
T
G (t) = Gpa SIN (0L + @y )
1 (t) =0, = 00, cos (ot + ¢y ) =1,,.cos(ot+¢,)
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21 1
T =214 O=—=—
®opmyna TomcoHa: 1T =27V LC |, otkyga T C:

CBA3b amnAnTyabl 3apsga KoHAEeHcaTopa C aMnUTYyA0M CWU/bl TOKa MPU CBODOAHbIX

max

3NEKTPOMArHUTHbIX KonebaHuax B naeaibHOm KonebaTtesibHOM KOHTYype: qmax -

3.5.2 3aKOH COXpPaHEeHWs IHEPTMM B NAealbHOM KonebaTelbHOM KOHType:
CU® LI* cu? L1°
> + 5 = Zmax = 2max =const .
3.53 BbIHYXAEHHble 3N1eKTPOMArHUTHble KonebaHuA. Pe3oHaHc
3.54 MepemeHHbIV TOK. [Pon3BOACTBO, Nepesaya n noTpebieHne 3NeKTPUYECKON SHePrnn
3.55 CBOWMCTBA  3/IEKTPOMArHUTHbLIX  BOJIH. B3aMMHaA  oOpueHTauMa  BEKTOPOB B
SNeKTpoMarHuTHol BonHe B Bakyyme: E 1 B 1 C
3.5.6 LLIKana aneKTpoMarHUTHbIX BOAH. [IpUMEHEHMEe 3N1EKTPOMATHUTHBLIX BOH B TEXHUKE U
6bITYy
3.6 ONTUKA
3.6.1 MpamonnHenHoe pacnpocTpaHeHWe cBeTa B O4HOPOAHON cpese. ToUYeUHbI UCTOUYHMK.
Jlyd cBeTa
3.6.2 3aKoHbl oTpakeHusa ceeta. 0 = B
alp
S
3.6.3 MocTpoeHune n3obparkeHnin B N1I0CKOM 3epKane
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3.6.4

3aKOHbI NpesioM/IeHMA CBETa.

Npenomnenme ceera: NSIN a.="N,sin
ABCOMIOTHBIN NOKa3aTe/lb NPeNOMIEHUA:

n, _u

OTHOCUTENbHbIM NOKa3aTe/ib NPeSIOMIEHUSA: Norw = n_ 0.
1 2

Xog, nyyen B npusme.
COOTHOLUEHME YacTOT M COOTHOLIEHME AJINH BOJIH NPU Nepexone MOHOXPOMATUYECKOTO

CBETa Yepes rpaHuLly pasaena AByX ONTUYECKMX Cpes;

Vi=V,, n17‘1 = nzxz

3.6.5 MonHoe BHYTPEHHEE OTPaAXKeHMe.
MpedenbHblA  Yyron  MOAHOrO  BHYTPEHHEro Ny<1y hy
OTpakeHusA:
. 1 n,
Slina,, =——=—
" n
OTH 1
3.6.6 Cobupatowme M paccemBarolime NH3bl. TOHKAA nuH3a. DPoKycHoe paccTosiHue WU
ONTUYECKan C1Aa TOHKOM AMH3bl: D = E
3.6.7 dopmyna TOHKOM NINH3bI:

1 1 1

d f F-

58



YBennyeHue, AaBaemoe JIMH30M: d ™

roh_[f] i F
H

|f
i

D<O:>F:£<O
D ,

B cnyyae paccevBatoLeit NH3bI:

I'=—-= —| | <1
H d
3.6.8 Xoga nyya, npoLwieLlero IMH3Y Nog, NPOn3BOo/IbHbIM YI/IOM K €€ 1aBHOM ONTUYECKOMN OCMK.
MocTpoeHne M30b6paxkeHU TOUKM M OTpE3Ka NPAMON B COBMPAIOLWMX M PAcCEUBAOLLMX
JINH3aX U UX cMcTemax
3.6.9 doToannapat Kak onTuyeckunii npnbop. Nas Kak onTnyeckas cuctema
3.6.10 NHTepdepeHums ceeTa. KorepeHTHble UCTOYHMKK. YCNOBUA HABAIOAEHUS MAKCUMYMOB U
MWUHUMYMOB B WHTEPPEPEHUNOHHOMW KapTUHE OT ABYX CUHQA3HbIX KOrepeHTHbIX
MCTOYHWUKOB:
A
makcumymbl - A = ZmE ,m=0,+/-1,+/-2,+/-3, ...,
A=(2m+1 2
MWHUMYMBI - B = X m=0,+/-1,+/-2,+/-3, ...
3.6.11 Ondpakums ceBeTa. [OudpakumMoHHaa pelleTka. YcnoBue HabAAEHUA TNaBHbIX
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MaKCMMYyMOB NP1 HOPMa/ibHOM NaAeHUM MOHOXPOMATUYECKOro CBeTa C A/IMHOMN BOJHbI
A\ Ha peleTKy ¢ nepuoaom d:

dsine, =mA m-0,4+/-1,4/-2,+/-3, ...

3.6.12 dncnepcna ceeta
4 KBAHTOBAA ®UN3UKA
4.1 KOPMYCKY/IAPHO-BO/IHOBOM AYANN3M
411 f'mnotesa M. MNnaHKa o KBaHTax. Popmyna MNnaHKa: E=hv
4.1.2 hc
®oToHbI. IHeprusa ¢poToHa: E=hv=—= pcC.
_E _hv _h
Umnynbc doToHa: P = E = ? = X
4.1.3 doToadpdekT. OnbiThl A.l'. CToneToBa. 3akoHbl poToadpdeKkTa
4.1.4 YpaBHeHUe dHWTENHA ana poToaddekTa:
E¢orona = Assixoaa + Exun max,
2
roe Eqaomna =hv= % Aﬂmoﬂa - hVKP - :j_c ’ EKuHmax = % = euzan
Kp
4.1.5 [JasneHune ceeta. [JaBneHuwe cBeTa Ha MOJHOCTbIO OTPAXKAIOLLYIO MOBEPXHOCTb M Ha
NOJIHOCTHIO NOT/IOLLAIOLLYIO MOBEPXHOCTb
4.2 ®U3NKA ATOMA
4.2.1 MNnaHeTapHaa moAenb atoma

60



4.2.2

Moctynatbl bopa. M3ny4eHne n nornoweHre GOTOHOB NpU Nepexoae atoma C 0O4HOro
YPOBHA 3HEPTrUM Ha APYroii:

_he
mn }\’

mn

hv =|E, —E,|

4.2.3

JInHenyaTble cnekTpsbl.

CneKTp ypoBHel 3HeprumM aToma BoA0pPoAa:

-13,6 »B
E, =—7 =123

4.3

®U3NKA ATOMHOTIO AAPA

43.1

HyknoHHasa mogens agpa MenseHbepra - MBaHeHKo. 3apag aapa. MaccoBoe umcno agpa.
N3oTonbl

4.3.2

Pa/IM0aKTMBHOCTb.
A A4 4

Anbda-pacnag: z X =7, Y + ;He
beta-pacnag.

. AX A Y + 0 ~
Snextponnbii P-pacman ; 5 X =7, 48+ V.

. R_ AX A Y + 0 5
Mosutponnbii B-pacmarn ; 7 X =7, 48V,

I’arvwla-manyqume

433

t
3aKoH paanoaKkTuBHoro pacnaga: N (t) =N,-27.
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t
MycTb M - Mmacca pagMoaKkTUBHOIO BellecTsa. Torda m (t) =m, 27

4.3.4

AnepHble peakuunun. leneHne n cuHtes aaep

6.IIEPEYEHD JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA EI'D

Koa Koa MpoBepsAemblii SNeMEHT CoOAEepPIKaHUA
pasgena/ | anemeHta
TeMbI
1 MEXAHUNKA
1.1 KMHEMATUKA
1.1.1 MexaHunyeckoe pasukeHue. OTHOCUTENBHOCTb MEXaHM4YecKoro AsuxkeHua. Cuctema
oTcyeTa
1.1.2 MaTepuanbHas To4Ka. Z A TpacKTOpHA
Ee paguyc-BekTOp:
r(t)=(x(t),y(t).2(1)), Pl AF
TpaeKTopuA, .
. ¥
nepemeLleHue: 2
O -
AF=F(t,)-F(t)=F—-F = y
X
=(Ax, Ay, Az) ’
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nyTb.
CnoxkeHue nepemeLl,eHni:

AT, = AF, + AF,

1.13 CKopOoCTb MaTepuranbHOM TOUKM:
. Ar ~
U__At =1 —(UX,Uy,UZ)'
At—0
AX . . :
U, = E =X, ananornuro Uy = Y;, U, =7,
At—0
CnoxeHwe ckopocteit: Uy = U, + U,
BolunMcneHne nepemeleHUA WM MNyTM MATEPUANIBHOM TOYKM MPU NPAMOJNHENHOM
NBUKEHWU BAONb OCK X MO rpadmKy 3aBUCMMOCTM Uy (t)
1.1.4 AD ‘
YCKOpeHue MaTepuanbHoli Toukm: & = At =4 = (ax’ay a, ) ,
At—0
_Av, _ ' - -
a, = At = (Ux )t, aHanornuro 4, = (Uy )t, a, = (UZ )t :
At—0
1.1.5 PaBHOMepHOE NPAMONAMHENHOE ABUXKEHME:

X(t) = X, + 0yt

v, (t) = vy, = const
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1.1.6

PaBHOYCKOpeHHOEe NPAMONMHENHOE ABUMKEHUE:

2

X(t) =Xy + Vgt + axzt

L, (t) =v,, +a,t
a, = const
Uzzx _Ulzx = 2ax (XZ - Xl)

v+,
2

-t

Mpw aBUXKEHUN B O4HOM HanpasAeHUN NyTb S=

1.1.7

CsobogHoe nageHue. YcKopeHune cBoboAHOroO
nageHus. [BuxxeHwe Tena, O6poOLIEHHOro nog
yrnom & Kk ropusoHTy:

X(t) =X +Up,t = X, + v, COS a1t
t* . e F
y(t)=Y, +ont+gy7= Yo + U, SiN oc-t—g7
Yo

0, (t) = Uy, =, COS QL
L

, (1) =0y, +9,t=0,sina—gt 0

9,=0
g, =—g = const

=y

1.1.8

KpuBoaunHeliHOe ABUXKeHMe. [BUXKEeHME MaTePMaibHON TOUKM NO OKPYKHOCTHU.

64



YrnoBas 1 nnHeiiHas ckopocTb Touku: U = OR . Mpu pasHomepHOM aBMKeHMM TouKm

271

Mo oKpyskHocTn O = ? =27v

2
L

2
LleHTpoCTpeMUTENbHOE YCKOpeHWe Touku: & :E:w R . MonHoe yckopeue

MaTepmaanoﬁ TOYKM

1.1.9 Teepaoe Teno. lNoctynatenbHoe U BpallaTesibHOE ABUXKEHME TBEPAOro Tena
1.2 ANHAMUKA
1.2.1 NHepuuanbHbie cuctembl oTcyeTa. MepBbln 3aKOH HbloToHa. MpUHLUMN OTHOCUTENIBHOCTU
Fanunesn
1.2.2 m
Macca Tena. MnaoTHocTb BewecTsa: P = V
1.2.3 = _F.E
Cuna. MpUHLUMN cynepnosunumm cun: FpaBH()ﬂeﬁCTB =F+F +..
1.24 BTopow 3akoH HbloToHa: a4n1a matepuanbHoi Touku B8 UCO
F=ma; Ap=FAt npu F = const
1.2.5 TpeTnin 3akoH HbIOTOHa A4NA  MaTepuanbHbIX __“'_._.—""’__
= __F K
1.2.6 3aKOH BCEMMUPHOrO TATOTEHUA: CUbI NPUTAXKEHNA MEXKAY TOYEYHbIMM MACCAMKU PABHbI

m,m,
R® -

F=G
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Cuna 1axecTn. LUeHTp TAxecTn Tena. 3aBMCMMOCTb CWU/bl TAXECTM OT BbICOTbl h Hapg,
NOBEPXHOCTbIO NJ1aHeTbl pagnycom Ro:

GMm

m - @
Y (RoAn)y

1.2.7

Cuna ynpyroctu. 3akoH lNyka: Fx = -kx

1.2.8

Cuna tpeHua. Cyxoe TpeHue.

Cuna TPEeHUA CKONbIKEHUA: FTp =uN

Cvna TpeHMA NoKoA: FTp <uN

KoadpdpuumneHT TpeHma

1.2.9

F

L

S

[Nasnenve: P =

1.3

CTATUKA

131

MOMEHT Cnbl OTHOCUTENIbHO OCU BPALLLEHMUA:

|M| =FI , rae | - nneyo cunbl F otHocutenbHo
ocun, npoxoaaluen yepes TOYKY 0
nepneHAMKYAapHO PUCYHRY

Rl

1.3.2

~ mr +m,r, +...
LeHTp macc Tena. LleHTp macc cmctembl maTepuasbHbIX TOYEK: rH.M. -
m +m, +...

. B OAHOPOAHOM nNoOse TAXECTU (gzconSt) UEeHTP MacCC Tena coBnagaet C ero

LLEHTPOM TAXKECTU
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Ycnosua paBHoBecus TBepgorotena s NCO: § = =
g g +F,+..=0
134 3akoH MNackana
1.3.5 < . p=p,+pgh
[aBneHue B skuakoctu, nokosweiica 8 MCO: P = Py +PJ
1.3.6 = B)
3aKoH Apxwv\ep,a: FApx = 7 Mhtrrecn
ecnu Teno n xuaroctb nokoAatca B UCO, TO Fapx = PEVasirect
YcnoBsue nnasaHuAa Ten
1.4 3AKOHbI COXPAHEHMA B MEXAHUKE
14.1 Nmnynbc maTepranbHOM TOUKM: ﬁ =mo
1.4.2 Mmnynbc cuctemsl Ten: p = f’l + r)z +o
143 3aKOH U3MEHEeHUA U COXPaHEeHMA MMNY/bCa:
snco AP =A(P,+ P, +...) = P A+ Fopeun AL+
8 NCO Ap = A( ﬁl + pZ +) = O; ecnm FlBHeLL[H + FZBHeUJH T
PeakTnsHOe aBuKeHue
14.4 PaboTa cusibl HA MaIoM NepeMeLLEHNN:
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Ty

A:‘If‘-|AF|-COSa: F, - AX

Ar x
145 MoLHOCTb CUAbI: .
ec/n 3a Bpems At paboTa cunbl U3MeHAeTcA Ha . F
AA , 10 MmoLwHoCTb cunbl -
)
AA
P=— =F.v-cosa
At At—0
1.4.6 mo? p2
KnHeTmnyeckasa aHeprua matepuasibHON TOUKHK: EKHH ==
2 2m
3aKOH M3MEHEeHWA KUHETUYECKON SHEPrMM CUCTEMbI MATEPUANbHbIX TOYEK: B
nco AEKHH = Al +A2 +...
1.4.7 MoTeHuUWanbHan saHeprua:

ANA NOTEHUUMANDbHbBIX CUN Al2 = ElIIOTeHu - E2n0TeHu = _AEHOTeHLI .

MoTeHuuWanbHasa 3Heprua MaTepuasbHOW TOYKM B OGHOPOLHOM MOJE TAXKECTU: Engreny =
mgh.

MoTeHuuanbHas aHeprusa ynpyro 4eGopMMpPOBAHHOIO TeNa:

E k<

TIOTECHIT 2
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1.4.8

3aKOH M3MEHEHUSA U COXPAaHEHUA MEXaHUYECKON IHepruu:

Emex = EKMH + EI‘IOTEHU.I

suco AE,. =A

BCE€X HCIIOTCHII. CUII »

B MCO AEMCX = O ’ ecnm Aacex HenoTeHu,. cun = 0

15

MEXAHWYECKNE KOJTEBAHMA N BOJIHbI

151

FapmoHMyeckne KonebaHMA maTepuanbHOM TOYKU. AMNanTyga n dasa KonebaHui.
KnHemaTtuyeckoe onmcaHue:

x(t)=Asin(ot+9,),
Ux (t): Xt‘;

a, (t)=(l)x).t =—(02X(t)3ax+(02)(=0 , TAE X - CMeleHue M3 MNOJIoKeHun

paBHOBECHA.

dnHamunueckoe onncaHue:

2
may = -kx, roe kK =mn-.370 3HayuT, YTo Fy = -kx.

aHepI'ETVI‘-IECKOE onncaHume (3aKOH COXpaHeHHUA MeXaHMYeCcKon 3Hep|’MM)!

mo?®  kx*  moZ, ?
+—= = — = const
2 2 2 2

CBA3b aMnAUTyAbl KonebaHU CMeLLeHWs MaTepuasbHOM TOYKM C aMNauTyaamu
KonebaHUi ee CKOPOCTU U YCKOPEHUA:

Umax :(DA; amax :COZA
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1.5.2

Mepwuog 1 yacToTa KosiebaHuit: T= =

9

Mepuroa manbix cBO6OAHbIX KolebaHWUII MaTeMaTUYEeCKOro MasTHUKa: T=2n

m
Mepunog cBOB60AHbIX KONeBaHU NPYKMHHOMO MaATHUKa: | = 27[1 /?

153

BbIHYXAeHHble KonebaHusa. PesoHaHc. PesoHaHCcHaA KpuBas

154

NonepeyHble N NPOAO/SbHbIE BOJIHbI. CKOpOCTb pacnpocTtpaHeHna U ANNHaA BOJIHbIL

h=oT =2
»

NHTepdepeHums n andpakuma BoH

155

3BYK. CKOpOCTb 3BYyKa

MOJEKYNAPHAA ®U3NKA. TEPMOANHAMUKA

2.1

MOJEKYNIAPHAA ®U3SNKA

2.11

Mogenn cTpoeHuA rasos, )KMAKOCTGVI n TBepabix Ten. lycTb TepmogmHamudecKkas
Ccncrema (Te}'IO) coctont 13 N OAMHAKOBbIX MOAEKya. Torga KOAMYecTBO BelLecTBa

vV=—=—
N, n

rae Na - yncno Asoragpo, m - macca CUCTEMbI (Tena), B MOJ1IAPHaA MmaccCa BelecCTBa

7

2.1.2

Tennosoe ABuKeHWe aToOMOB U1 MOIEKYN1 BELWECTBA

2,13

B3saumogeicTamne yactul, Belectsa
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2.14 Onddysna. bpoyHoBCKoe ABUKEHME
2.1.5 Moaenb ngeanoHoro rasa 8 MKT
2.1.6 CBA3b MeXKay [MOaB/leHMEM U CpefHeirl KUHETUYECKOW 3Heprveit nocTynaTesibHoro
TENJ0BOro ABUXKEHNS MOJIEKYN MAeanbHOro rasa (ocHoBHoe ypaBHeHue MKT):
_ 2
5 2 (mp?) 2 — )
p= 5 mynu- = § : 2 = § N-&c , TAE Mo - Macca OLHOM MONEKY/bI,
N
n= v - KOHLLEHTPaLMA MONEKYN
2.1.7 AbcontoTHaa Temnepatypa: T =t° + 273 K
2.1.8 CBA3b TemnepaTypbl rasa CO cCpegHel KMHETUYECKON 3SHeprueil nocTynatesbHOro
TENN0BOr0 ABUMKEHWNA €r0 MONEKY:
2
— (mw" | 3
(C;HOCT - . kT
2 2
2.1.9 YpaBHeHue p = nkT
2.1.10 Mogenb ngeanbHOro rasa B TepMmoanHamMmKe:

YpaBuenue MenpeneeBa — Knaneiipona

BrIpakeHue 111 BHyTPEHHEN SJHEPTUH

YpaBHeHne MeHaeneesa - KnanepoHa (npumeHnmble Gopmbl 3anmcu):

oV =L RT = vRT = NKT_ o= PRT
n W
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BbipaxeHue ana BHyTpeHHel sHeprum ogHOaTOMHOIO MaeanbHOro rasa (npumeHuMmble
dopmbl 3anuncu):

3 3 3m 3
U=—VvRT==NkT =——RT =v¢, T =—pV
2 2 2 1 2
2.1.11 3aKOH [JanbToHa ANA AaBAEHUA CMECU pa3peXeHHbIX ra3os:
p=p1t+p2+..
2.1.12 MN3onpoLecchl B pa3peXkeHHOM rase ¢ NoCTOAHHbIM YMcaoM MoneKkyn N (C NOCTOSHHbIM
KosmyecTBom BellecTBa Vv ):
nsotepma (T = const): pV = const,
P = const
usoxopa (V = const): T const |
vV _
nsobapa (p = const): T const
lpadmyeckoe npeacTaBneHme nsonpoueccos Ha pV-, pT- u VT-guarpammax.
O6beanHEHHDbIN ra30Bblil 3aKOH:
V
p— = const
T
[N MOCTOAHHOrO KOAMYecTBa Bellectea vV
2.1.13 HacblweHHble M HeHacblweHHble napbl. KayecTBeHHaA 3aBUCMMOCTb MJIOTHOCTU W
OaBNEHUA HaCbIWEHHOro napa OT TemnepaTypbl, MX HE3aBUMCMMOCTb OT o0bbema
HacblLWeHHOro napa
2.1.14 BnaxXHoOCTb BO3ayXa.
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pnapa (T) _ pﬂapa (T )

OTHOCUTENIbHAA BNasKHOCTL: P = -

pHaCI)I]J_I. Tapa (T ) pHaCLIILI. mapa (T )

2.1.15 M3meHeHMe arperaTHbIX COCTOAHMI BeLLEeCTBA: MCMapeHMe U KOHAEeHCcauus, KuneHue
MUAKOCTH

2.1.16 MN3meHeHuMe arperaTHbIX COCTOAHMI BELLLECTBA: NAABAEHME U KpUCTaNAn3auma

2.1.17 Mpeobpa3oBaHue aHeprum B pasoBbix Nepexoaax

2.2 TEPMOANHAMMWKA

2.2.1 Tennosoe paBHOBecKe U TemnepaTtypa

2.2.2 BHyTpeHHAA sHeprua

2.2.3 Tennonepeaaya Kak cnocob M3meHeHUs BHYTPEHHEe sHeprum 6e3 coBeplueHusa paboTbl.
KoHBeKuMA, TeENN0NPOBOAHOCTb, U3/Ty4YeHUE

224 Konunyectso TennoTsl.
YaenbHaa Tenn10eMKOCTb BeLLLeCTBa C: Q =cmAT

2.2.5 YaenbHana Tensiota napoobpasosaHua L: Q = Lm.
YaenbHas TennoTa naasaexva A Q =Am .
YaenbHaa TenaoTa cropaHua Tonamea g: Q = gm

2.2.6 dnemeHTapHas paboTa B TepmMOAMHAMUKE: A= pAV . BblumcneHune pabotbl no
rpadumKky npouecca Ha pV-guarpamme

2.2.7 MepBblit 3aKOH TEPMOAUHAMUKN:
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Q12 =AU, + A, = (Uz _U1)+ A,.
Apanabara:

Q12 =0= A12 :Ul_UZ :_AU12

2.2.8 BTopow 3akoH TepMmogMHaMnkn. Heobpatumble npouecchbl
2.2.9 MpUHUMNbI AeACTBUA TeNN0BbIX MawnH. KMNA:

= A Qu Q| Q.

Quarp Quarp Quarp
2.2.10 MakcmmanbHoe 3HaveHue KMNA. Liwkn KapHo:
Harp Harp
2.2.11 YpaBHeHue TennoBoro 6anaHca: Q1+ Q; +Qz +...=0
3 SNEKTPOANHAMMUKA
3.1 3NEKTPUYECKOE NOJIE

3.11 dneKTpu3aumMa Ten U ee MNpPOoABAEHUA. DneKTpuyeckuin 3apaa. [sa Buaa 3apaga.

JnemMeHTapHbIW 3N1eKTPUYECKUI 3apAa. 3aKOH COXPaHEHMUA IEeKTPUYECKOTOo 3apaaa
3.1.2 Bsanmogericteme 3apsagoB. ToueyHble 3apagbl. 3aKoH KynoHa:

B O4HOpPOAHOM BellecTBe C ,D,MQHEKTDMHECKOVI NPOHNLLAEMOCTbIO €

F :k|ql|’|q2| 1 _|q1|'|qz|

er’ 4mee, I
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3.1.3 dneKkTpuyeckoe noJsie. Ero gencreme Ha aneKTpuYeckue 3apaabl
3.1.4 - |f
HanpAa>KeHHOCTb 3N1eKTPUYECKOro Nons: E= .
qnpo6HLn71
MNone Toye4yHoro 3apsaga: Er =k :1—2 ,
oAHopoAgHOoe none: E =const.
KapTWUHbI IMHUI HanPAXKEHHOCTU 3TUX NoAek
3.1.5 MoTeHUManbHOCTb 31EKTPOCTAaTUYECKOTO NOAA.
Pa3HOCTb MOTEHLMANOB U HANPAXKEHUE:
A, =d(0,~¢,)=-0Ap=qU .
MoTeHuManbHan sHepPra 3apAana B SN1EKTPOCTaTUYECKOM Moe:
W=qo,
A=-AW
W
MoTeHuMan snekTpocTatuyeckoro nona: P = E
CBA3b HAMPAXKEHHOCTM MOJAA W pPa3HOCTM MNOTEHUManoB Aas OAHOPOLHOro
anekTpocTatuyeckoro nons: U = Ed
3.1.6 MpUHUMN cynepno3nummn aNeKTPUYEeCcKnX none:
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E=E +E,+..,0=0,+0,+...

3.1.7 MpOoBOAHWKM B 3/1EKTPOCTAaTUHECKOM nose. YC/0BME paBHOBECMA 3apAAO0B: BHYTPMU
r
MPOBOAHUKA E — (), BHYTPY M Ha NOBEPXHOCTM NpoBoaHuka P = const
3.1.8 AVaneKkTpukmn B  31eKTpocTaTUYecKom none. [nsanekrpuyeckaa MNpPOHULLAEMOCTb
BellecTBa ©
3.1.9 q
KoHageHcaTop. DNeKTPoeMKOCTb KOHAeHcaTopa: C= U .
€€,S
DN1IeKTPOEMKOCTb NJI0CKOro KoHAEeHcaTopa: C= d = SCO
3.1.10 MNapannenbHoe coegmMHeHNe KOHAEHCATOPOB:
q=q:+qx2+..., Ui=Ux=..,, Cnapann =C+C+...
MNocnepoBatenbHoe coegmMHeHWEe KOHAEHCAaTOPOB:
1 1 N 1 N
U:U1+U2+...,C|1:C|2:..., = T T
Cnocn C:l C2
3.1.11 U CuU 2 qZ
JHeprua 3apAXeHHOro KoHAeHcaTopa: Wc =—= =—=
2 2 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
3.2.1 Aq
Cuna ToKa: I = A_t . MocTosHHbIN TOK: | = const
At—0
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[na noctoaHHoro Toka g = It

3.2.2 YcnoBuA cyLwecTBOBaHUA INEKTPUYECKOro TOKa.

Hanpaxexnune U n 34CE
3.23 U

3akoH Oma A4na yyacTka uenu: I = E
3.2.4 DneKkTpuyeckoe COnpoTuB/ieHME. 3aBUCUMMOCTb  COMPOTUBAEHMA  OA4HOPOLAHOrO

NPOBOAHMKA OT ero AJIMHbI U cevyeHnA. YaenbHoe ConpoTUB/IEHME BELLECTBa. R= Pg
3.25

E _ ACTOPOHH]/IX CHIl

UcTouHmKM Toka. 9AC UCcToYHMKaA ToKa: & = —q

BHyTpeHHee conpoTMBAEHME UCTOYHUKA TOKA
3.2.6 3akoH OMa N5 NoHOV (3aMKHYTOM) aieKTpuyeckoi uenu: E = E.r

E A
IR + Ir, oTKyAa I = T R
R+r
3.2.7 MapannenbHoe coegnMHeHMe NPOBOAHUKOB:
1 1 1 N
l=h+h+.,Ui=U,=., b p 'p '
Rr[apann R1 RZ

MNocnepoBartenbHoe coegnHeHWe NPOBOAHUKOB:

U=Ui+Ux+ ..., li=l=..,Riocn=R1+Rx+ ...
3.2.8 PaboTa anekTpmyeckoro Toka: A = [Ut.
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3akoH [xoyna - leHua: Q = I?Rt.

UZ
Ha pesucrope R: Q = A= I°Rt = |Ut :Ft

3.2.9 AA
MOLLHOCTb 3/IEKTPUYECKOrO TOKa: P= At =1U .
At—0
U 2
2
TennoBas MOLHOCTb, Bblaensemas Ha pesuctope: P = 1°R = ) =1U .
P _ AACT CHJI —_ EI
MOLHOCTb UCTOYHMKA TOKA: "E — At -
At—0
3.2.10 CBoOOAHbIE HOCUTENIM 3INEKTPUYECKUX 3apAf0B B MNPOBOAHMKAX. MexaHW3mbl
NPOBOANMOCTM TBEPAbIX METaNN0B, PACTBOPOB M pPacn/jiaBoOB 3/IEKTPONTOB, ras3oB.
MonynpoBoaHMKK. MoNyNPOBOAHUKOBBIN AMOA,
3.3 MAITHUTHOE NONE
331 MexaHuyeckoe B3aMMOAENCTBME MarHuToB. MarHuTHoe nose. BeKTop MarHWTHOM
WMHAYKUMK. TIpUHLMN Cynepno3nLmMmM MarHUTHbIX NOAe: B= Bl + 52 +...
JIMHUN MHAYKUMKW MarHUTHOro nonsa. KapTvHa AWMHUIA MHAYKUMM MarHUTHOro nons
No/sI0COBOro M NOAKOBOOHPA3HOrO NOCTOAHHBIX MAarHUTOB
3.3.2 OnbIT dpcTtega. MarHuTHoe nosie NPoBOAHMKA C TOKOM. KapTMHa NMHWI MHAYKUMK
MarHUTHOrO MNOAA AOJIMHHOTO MNPAMOFO0 MNPOBOAHMKA W  3aMKHYTOrO KOJbLLEBOTO
NPOBOAHMKA, KaTYLLIKN C TOKOM
3.3.3 Cuna Amnepa, ee HanpasBaeHWe U BeINYNHA:
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Fo = IBI sin O, rpe O - yron mexay HanpaeneHnem NpoBoAHMKa M BekTopom B

3.34

Cuna JlopeHua, ee HanpaB/JeHWe U BENYUNHA: Fnop = |Q| vBsin O, rae O -yron mexay

BEKTOpamu UuB. [BuKeHune 3apﬂ)KEHH0171 4yactuuybl B OA4HOPOAHOM MAarHMTHOM nose

3.4

S/IEKTPOMAIHUTHAA MHAYKUMA

3.4.1

NoToK BeKkTOpa MarHUTHOM NMHOYKUWNKN: ﬁ B

®=B,S=BScosa Eﬁ

3.4.2

fBNeHMe aneKTpoMarHuTHoM nHaykumm. 34C nHayKumMm

3.4.3

3aKOH 3/1eKTPOMarHMTHOM UHAyKunn ®apasen:

- AP

i = -,
At

t

At—0

3.4.4

34C NHAYKUMM B NPAMOM NPOBOLAHWUKE AJANHOM |, i

ABUKYLLLEMCA CO CKopocTbio U (U Ll ) B

OAHOPOAHOM MarHMTHOMm none B: ; - /

-\H
de
—
=
T~

=

|Ei| = BIUCOSO‘, roe & - yron mexay sektopom B u Hopmanbio N k nnockocty, B

KoTopoit nexat sektopbl | U ;ecm| L Buo L B,To |Ei| = Blv

3.45

Mpasuno fleHua
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3.4.6

o

MHAYKTUBHOCTb: L= , nan @ = LI

CamounHayKkuma. 34C camomHAYKUMK: Esi = _LE

3.4.7

3Heprvm MarHMTHOrNo NoaA KaTywWwKN C TOKOM: WL =

3.5

SJIEKTPOMAIHUTHbBIE KOJIEBAHWA N BOJTHbI

3.5.1

KonebatenbHbli  KoHTyp. CBO6GOAHbIE 3/71EKTPOMArHUTHbIE
KonebaHus B naeanbHOM KonebateNbHOM KOHTYpeE:

c
T
0 (t) = e SIN (0t + ;)

1 (t) =0 = 00, cos (ot + ¢y ) =1 ,,.cos (ot +¢,)

2n 1
T =21 O=—=—
dopmyna Tomcora: T =27\ LC |, otryga T C

CegAasb amMmnanTyabpl 3apAga KOHAEHCaTopa C aMI'IﬂMTyp,DVI Chibl TOKa npu CBO6OAHbIX

max

3NN1EKTPOMArHUTHbIX KonebaHuax B naeaibHoOm KonebaTtesibHOM KOHType: qmax =

3.5.2

3aKoH COXpaHeHNA sHeprnn B naeaibHOM KonebaTesibHOM KOHTYype:

CU® LIZ cu?_ LI
+ = = =const .
2 2 2
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3.53 BbIHYXAEHHble 3N1eKTPOMArHUTHble KonebaHuA. PesoHaHc
3.54 MepemeHHbIN TOK. Npon3BoACTBO, Nepegaya u NnotTpebaeHne 3NeKTPUYECKoM IHeprm
3.55 CBOICTBA  3/1EKTPOMATrHUTHbLIX  BOJIH. B3aMMHaA  oOpuMeHTauMAa  BEKTOPOB B
3NeKTpoMarHuTHol sBonHe B Bakyyme: E | B L C
3.5.6 LLIkana sneKkTpomMarHMUTHbIX BOJIH. [TpUmeHeHne 3N1eKTPOMArHUTHbIX BOAIH B TEXHUKE U
ObITY
3.6 ONTUKA
3.6.1 MpamMmoanHelHoe pacnpocTpaHeHWe cBeTa B OAHOPOAHON cpeae. TOYEUHbIN UCTOUYHUK.
Jlyy ceeTa
3.6.2 3aKoHbl oTpaxkeHua ceeta. & = B
alp
LSS S
3.6.3 MocTpoeHune nsobpakeHunii B NJ1I0CKOM 3epKane
3.6.4 3aKOHbI NPenoM/IeHUA CBeTa.

Npenomnenne ceera: NSIN =", sinf
ABCOMIOTHBINM NOKa3aTe/lb NPENOMIEHUA:

C
na6c - .
19
n, u
o n = L =
OTHOCUTE/IbHbIK NOKa3aTenb NPenoMneHnA: " ‘orn L .
1 2

Xop, nyyeit B npusme.
CoOTHOLWEHWE YacTOT U COOTHOLIEHWE A4JIMH BOJIH NPU Nepexose MOHOXPOMAaTUYECKOTO
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cBeTa yepes rpaHuLy pasgena AByx ONTUYECKUX Cpea;

v, =V, NA, =N,A,

3.6.5 lNonHoe BHYTPeHHee OoTpaXKeHue.
MpedenbHbIA  Yyron  MOAHOrO  BHYTPEHHEro Ny<y h,
OTpasKeHus:
. 1 n
SIn U,np =—= n—
OTH 1
3.6.6 Cobupatowpe M paccemsatowme AuMH3bl. TOHKaA AMH3a. DOKycHOe paccTosHue WM
1
ONTUYECKaR C1Aa TOHKOW AmH3bl: D = E
3.6.7 dopmyna TOHKOM SINH3bI: d T™
A
1 1 1
~—tT==. H F
d f F
ﬁ\ h
YBennueHue, gaBaemoe NNH30M: 7
h f W
n Il
H d
D<0=F=—<0,
B cnyuae paccemBaloLLeit MH3bI:
h |f
I'=—= u <1
H d
3.6.8 Xopg, nyya, NpoLleALIero MH3Y Nog NPOon3BO/IbHLIM YIIOM K ee raBHOM ONTUYECKOW OCH.

MocTpoeHne n306paxKeHnin TOUKM U OTpesKa NPAMOIN B COBUPAIOWMNX N PaCcCENBAOLLMX
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NINMH3aX N X CUCTEMaX

3.6.9

CDOTOEII'II'IapaT KaK ONTUYEeCKUi I'IpM60p. ['nas Kak onTnyeckaa cmcrema

3.6.10

NHTepdepeHLma cBeTa. KorepeHTHbIE UCTOYHMKKU. YCNOBUA HabAtoAeHNA MAaKCUMYMOB U
MUHUMYMOB B WHTEPDEPEHUMOHHOMW KapTUHE OT ABYX CUHQA3HbIX KOrepeHTHbIX
MCTOYHMKOB:

A
makcumymbl - A = 2m§ ,m=0,+/-1,+/-2,+/-3, ...,

A
MuHAMymbl - A = (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Ondpakuma cseta. [udpakumoHHasa peweTka. Ycnosue HabawoaeHWA T[NaBHbIX
MaKCMMYMOB NP1 HOPMa/ibHOM NagaeHUM MOHOXPOMATUYECKOro CBETa C AJ/IMHOMN BOJIHbI

A Ha pelLeTKy ¢ neprogom d:

dsin ¢y = mk, m=0,+/-1,+/-2,+/-3, ...

3.6.12

dvcnepcusa ceeta

KBAHTOBASA ®U3NKA

4.1

KOPMYCKYNAPHO-BO/THOBOW AYA/IU3M

41.1

f'mnotesa M. MNnaHKa o KBaHTax. Popmyna MNnaHKa: E=hv

4.1.2

hc

®oTOHbI. IHeprua ¢poToHa: E=hv= 7 pc.

hv

Umnynbc doToHa: P=—=—=
ynbe ¢ c ¢

h
A
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4.1.3 doToadpoekT. OnbiThbl A.l'. CToneToBa. 3aKoHbl poToapdeKTa
4.1.4 YpaBHeHWe JiHWTEMHa ans poTtoaddekra:
Egorora = Asbixona + Exm max,
2
6 g =M= 12, A =, = T B = T e,
Kp
4.1.5 [JasneHne cseta. [JaBneHne cBeTa Ha MOJIHOCTbIO OTPAXKAKOLLYIO MOBEPXHOCTb M Ha
MOJIHOCTbHIO NOT/IOLLAIOLLYIO MOBEPXHOCTb
4.2 ®U3NKA ATOMA
4.2.1 MNnaHeTapHaa moaenb atoma
422 MoctynaTbl Bopa. N3nyyeHne n nornoweHne GoToOHOB NpU Nepexose atoma C OAHOrO
YPOBHSA 3HEPIUW Ha APYro:
v, = 1S = |E, ~E,|
mn
4.2.3 JInHeyaTble CneKTpbl.
CneKTp ypoBHel aHeprumM aToma BoA0poAa:
E _ -13,6 3B
n —n2 ,n=1,23,..
43 ®U3NKA ATOMHOIO A4PA
43.1 HyknoHHasa moaenb agpa lenseHbepra - MBaHeHKo. 3apaa aapa. MaccoBoe 4ncno aapa.

M3oTonbl
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4.3.2

PagnoaktneBHOCTb.
A A-4 4

Anbda-pacnag: z X =z, Y +,He,
beta-pacnag.

. R_ AX A Y + 0 ~
SnexTponHbii P-pacman ; 5 X =7, 48+ Ve,

. R_ AX A Y + 0 é
Mosutporbii B-pacman . 7 X =7, 48+ Ve,

Mamma-mnsnyyeHue

433

t
3aKoH paanoaKkTuBHoro pacnaga: N (t) =N,-27.

t
MycTb M - Mmacca pagMoaKkTUBHOrO BellecTsa. Toraa m (t) =m, 2T

43.4

AnepHble peakuuun. JeneHne n cuHtes aaep
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. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
. 1
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnnorexa [IOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 25eKTpUYecKkuil TOK. TOKU B 12 bubnnoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 1 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHnuyeckne U 3JEKTPOMarHUTHbBIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHN4YeCKHUe U DJIEKTPOMArHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Obo06mraroriee MOBTOPEHNE 4 ngg;ﬁfg;grou}é £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8. MIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
®du3nka — HaykKa 0 IpUpo/Ie.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u Mecto pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPAMONIMHEHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edso00.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMONIUHEIHOE 1 bubmuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

. bubnuotexa [JOK

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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CraproBasi TuarHoCTHKA.
[TpuHIMIT OTHOCUTENBHOCTH

bubnunorexa LIOK

8
lNanunes. MuepunaibHbIE CUCTEMBI https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun

9 Cylepno3uiun cuji. Bropoii 3akoH bubmorexa [IOK

yrep ' p . https://m.edsoo.ru/ff0c3be8
HproToHa a1 MaTepuaibHON TOYKH
Tpernii 3akoH HproToHa 111 bubnuoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTreHus. Cura

11 TspkecTu. IlepBas kocMuueckast bubmorexa [JOK

- HeP https://m.edso00.ru/ff0c3d00
CKOPOCTH

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubnmnoreka HOK
IBIDKEHUH TEJIA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO bubnunorexa LIOK
tena. MomMeHnT cuiibl. [ledo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBHKEHHE

16 PaboTta ¥ MOIIIHOCTH CHUJIBI. bubnunoreka LIOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKOW SHEPTUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK

https://m.edsoo.ru/ff0c461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

bubnunoreka LIOK

https://m.edsoo.ru/ff0c478c

19

[IpakTnueckas padbora
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

CamocTosTenbHas paboTa 1o Teme
«Kunemaruka. J[nHamuka. 3aK0HBI
COXpaHEHHUS B MEXaHHUKE)

bubmmoteka IIOK

https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TeopuH. bpoyHOBCKOE ABMXKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEILIECTBA.

bubnunorexa LIOK

https://m.edsoo.ru/ffOc4dc?2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp
Lenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK

https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

bubnunoreka LIOK

https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

[TpakTuyeckas pabora
«MccnenoBanne 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKEHHOTr0 ra3a»

W3onpoueccsl B MA€aIBHOM ra3e U
uX rpaduuecKoe mpecTaBIeHue

bu6mmoteka IIOK

https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmoreka [IOK

https://m.edsoo.ru/ff0c5952

31

KomiiekcHass [uarHocTuka
Buael Terionepenaun

but6mmoreka [IOK

https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUI0OEMKOCTD BEIIECTBA.
KonudecTBO TEIIoTHI IpH

bubnunorexa LIOK

32
Terionepenaye. AnunadaTHbIN https://m.edsoo.ru/ff0c5¢36
nporiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTh mporeccoB B
34 npupoje. Bropoi 3akoH bubmmorexa [JOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKosoruyeckue npoodaemMbl
TETUIOHEPTETHKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmorexa LOK
YIIP ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
CamocTosTenbHas paboTta 1o Teme
39 «Momnexynspraas pusuka. OCHOBEI bubmorexa LOK
Y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuorexa [IOK
Hcnapenue u KAreHue https://m.edso0.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIAXXKHOCTH BO3Ayxa. HachIIeHHbIH bubnnorexa [JOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
but6mmoreka [IOK
42 amop(HbIe Tera. AHU30TPOIUS

CBOMCTB KpUCTAJLIOB. JKujakue

https://m.edso0.ru/ff0c65f0
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Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

[InaBnenue u KpucrauM3anus.

bub6nmoreka [IOK

43 Vv .
ACHBHAT TEIIOTA TIaBICHIT https://m.eds00.ru/ff0c6708
Cybnumarus
bu6nmmorexa [IOK
44 vy 3]
PABHCHHE TCIIOBOTO basatica https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
PAL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(]);)n nOBO HI/?KI/I 3a1f(1))H Bubmiorexa OK
YHpoBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs dIEKTPUUECKOTO 3apsia
BsanmoneilicTBue 3apsaaoB. 3aKoH
47 K HOHaHToqeqHLIﬁI;HHeKT NYECKUH bubnmorexa IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui seKTpoCTaTHIeCKOTO
49 moust. [Torenman. Pa3znoctn bubmmorexa TIOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHINATIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J1peKT iCTaTquI::KOM nolle bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
b K
51 OnektpoémkocTb. Konnencarop nommorexa [10

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

[IpakTuueckas padora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa'

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-JleHma

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

I'onoBast kKOHTpONBHAS paboTa.
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DNEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh
CONPOTHUBIICHUS] METAJIIOB OT
TemriepaTypbl. CBEpXIPOBOIMMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCT. bubnuoreka [IOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUN TOK B ra3ax.

63 CaMoCTOSITENTbHBIN U bubmuoreka [IOK
HECaMOCTOSTEIIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckrue Npudbopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubmuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
CamocTosTenbHas paboTta 1o Teme

66 «nektpocratuka. [locTostHHBIN bubmuoreka [IOK

3NEKTpUYEeCKUil TOK. TOKH B
PA3INYHBIX CpCaaAX»

https://m.edsoo.ru/ff0c8a8a
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PesepsHblil ypok. CamocTosiTeNnbHAsA Bu6mumoteka [JOK
67 1
pabora 1o Teme "DIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
68 1
ypok 1o reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YPOKOB I1O [TPOI'PAMME:68, 13 HIX ypOKOB, OTBEJICHHBIX Ha KOHTPOJIbHBIC PAOOTHI (B TOM YHCIIC

Bcepoccuiickue npoBepouHbie paboThI) -HE OoJiee 6
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Konrpoakusie  Ipaxrueckue fl[:;:EHPIﬂ :)I;I[?ai(();];fenbﬂme
padoThbI padoTbI pecypen
[TocTOsIHHBIE MATHUTHI M X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTtHO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnmnoreka [JOK
BzaumopencTeue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHIETHolso HOE}I KaTymKI/Iy: 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIST HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK

yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapanes

JlaboparopHas paboTa
«MccnenoBanue sIBJICHUS
AIEKTPOMArHUTHON UHTYKITUI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

Bxonmnas guarsocTuka.
NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHAYKIMHU. DHEPIust
MAarHUTHOTO TOJI KaTYHIIKH C TOKOM.
DIIEKTPOMarHuTHOE IO0Je

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

O6o06maromuii ypok «MarautHoe
noJie. DNEeKTpOMarHuTHas
WHTYKIIHS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

CamocrosiTenpHas paboTa 1mo Teme
«Mar"guTHoe 1oiJIie.
BHCKTpOMaFHI/ITHaSI I/IH}IyKHI/ISI))

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAaHUYECKHE
KojeOanus. ['apMoHUYecKre

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06
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KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpareHue sHepruu

13

[IpakTuyeckas pabora
«HccnenoBanue 3aBUCUMOCTHU
neproa MajbIX KOJICOaHMid Tpy3a Ha
HHUTHU OT JJIMHBI HUTH K MacChl
rpy3a»

14

KonebarenbHbIIT KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
AIIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepemeHHBII TOK.
CunyconaalbHbIA TEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHUE CUIIBI TOKA U HAIIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bubmuorexa [JOK

https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AIEKTPOIHEPTUU B MOBCEHEBHON
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JIHA BoJIHBL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

ONEKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpoCTb. [Ikaia
3JIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurue CpCACTB
cBs3U. Paguonokanus

bu6nmoreka [JOK

https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK

https://m.edsoo.ru/ffOccfe0

25

CamocrosiTenpHas padbora
«Konebanus u BOJTHBI»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cc6f8
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[IpsimonrHENHOE pacpoOCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmorexa LIOK
P . P https://m.edsoo.ru/ffocd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxeHuit
30 B uH3e. @opMyra TOHKOM JIMH3BI bubmmorexa [OK
- OPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
[IpakTuueckas pabora
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3aX)
Hucnepcus ceera. CiioXHBIA COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 Juarnoctrueckas paboTa B paMKax bubnmuorexa [JOK

noarotoBku Kk [ A.

https://m.edsoo.ru/ff0cf02e
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HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHpI/ISaHI/Iﬂ CB€Ta

OnTuueckue mpuOOPs U yCTPOUCTBA

35 U yCJIOBHS UX 0€3011acHOTO
PUMCHCHUS
['paHuIbl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHHUKHU. bubmuorexa [JOK
36 .
[TocTynartel cnenuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
OTHOCUTENBHOCTh
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMMYJbC
38 pENATUBUCTCKON YacTullpl. CBs3b bubnnoreka [JOK
MAacCChl C DQHEPIUEN U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
CamocrositenbHas pabora «OnTHka.
39 OCHOBBI crielIUaNbHOU TEOPUH bubmmorexa [OK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIHOCTH
40 ®oronsl. opmymna [1nanka. bubnuoreka [IOK
DHeprus U UMITyJIbC (PoTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIET0BaHNE Bu6 LIOK
nOIMOTeKa
41 orosddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEeHHE
N (vp o0 P bu6mmorexa [IOK
42 DiiamreitHa st porodaddexra.

«Kpachnas rpanuna» porosrddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. OnwiTh I1. H.

. bubmuorexa [JOK

43 JleOeneBa. XMMUYECKOE IEHICTBUE https://m.e dsogru /00446
cBeTa
TexHuueckue ycTpoucTsa u

44 MPAKTUYECKOE TIPUMEHEHUE:
¢dorosnemenT, HoTOAATUHK,

COJIHEUHast ObaTapesi, CBETOIUO/

45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Junarnoctuueckas paboTa B paMKax
noarotosku Kk I MA. BuGnorexa LIOK

46 Monens atoma ToMcona. OTBITE https://m.edsoo.ru/ffod091a
Pezepdopna o paccesuuro o-
yactull. [lmanerapuas Mmojens atoma

bu6nmoreka [JOK

47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHnue GOTOHOB

48 IIPU [IEPEX0/I€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoanoBsie cBoiicTBa yacTull. BoJiHBI

49 ne bpoins. KopnyckynspHo- bubnuoreka [IOK
BOJHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYJICHHOE H3JTyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesepdopaa no bu6muoreka [IOK

OMpCACIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ff0d0fd2
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51

CsaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZlOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbiid
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
3KOJIOTUYECKHE ACTIEKTHI SIIEPHOM
SHEPIreTUKHU

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpaLMK JIEMEHTAPHBIX
yactull. Kpyrisliii cron
«DyHaaMeHTaIbHbIE
B3auMoaercTBHUA. ENMHCTBO
(bU3NYECKON KapTUHBI MUPAY

aTaHLI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAaYEHHUE aCTPOHOMHUHU. By
3B&3qHOTO HeOa. Co3Be3usl, IpKUe
3BE3/IbI, TNIAHETHI, HX BUAUMOE
nemkenne. ConHeyHas cHCTeEMa

Connue. ConHeyHast akTUBHOCTb.
Wcrounuk sneprun ConHua 1 3BE311

bu6mmorexa [IOK

https://m.edsoo.ru/ff0d0e38
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57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
nocie0BaTeIbHOCTH. BHyTpenHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostoniun CoJtHIA U 3BE3]T

Mnineunsiii [1yTe — Hama
I'anaktuka. Ilonoxenue u ABMKEHUE
Coinna B IN'amaktuke. ['anakTuku.
YépHble IBIPHI B spax TalaKTUK

Bcenennas. PazOeranue rajiakTuk.
Teopus bosbIiioro B3pbIBa.
PenukToBO€ U3iydyeHue.
MertaranakTuka

60

Hepemennsie nmpo6iembl
aCTPOHOMUHU

61

62

63

CamocrosrenbHas paborta
«IIeMEeHThI aCTPOHOMMHU U
acTpou3UKm»

Ob6o6maromuit ypok. Pois pusuku un
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeoBeKa

O6o6mmaromuit ypok. Pois u Mmecto
(GU3HUKN U aCTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa
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Ob6o6maromuit ypok. Poib
64 (u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O

buznyecKkoil kKapTuHe MUpa

Ob6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
65 o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEJICTABICHUI O MPUPOJIC

66 PesepBHBII ypok. MarHuTHOE 110JIE.

DNeKTpOMarHuTHasE UHIYKITUS

PesepsHblil ypok. Ontuka. OCHOBBI
67 CHeHaTbHON TEOpUH
OTHOCUTEJIbHOCTH

Pesepnslit ypok. KBanroBas ¢usnka.
68 DNEMEHTBI aCTPOHOMUU U

acTpou3uKH

bu6nmoreka [JOK

https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YPOKOB I10 [TIPOT'PAMME:68, u3 HUX ypOKOB, OTBE/IEHHBIX HAa KOHTPOJIbHBIE PA0OTHI (B TOM UHUCIIe

Bcepoccuiickue mpoBepouHbie paboTh) -He Oojee 6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 10 knacc: yueb. s ob1meo0pa3oBart. opraHusamui : 6a30BbIN
ypoBeHb B.A.KaceaH0B 5-¢ u3a.- M. Beptukains, 2017
®dusuka. 11 knacc: yueb. ajis o61eo0pa3oBaT. opraHu3aiuii : 6a30BbIi

ypoBeHb B.A.KacestHoB 6-¢ u3a.- M. Beptukans, 2018

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
®duzuka. 10 knacc: yueb. s oOuieoOpazoBart. opraHu3aiuii : 6a30BbIf

ypoBenb .. Msxkuies, b.b.byxosues, H.H.Cotcknii; nox pea.H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

«Knacc!nas pusuka» Aapec pecypcea: http://class-fizika.ru/ 2 — «Poccwuiickast
anektponHas mkonay (POII) pexxum noctyna: https://resh.edu.ru/for-pupil 3 -
LECTA - [ludposas maaTdopma 11 COBpEMEHHOU MTKOJIBI AJIpec pecypcea:
https://lecta.ru/ucheniku 4 - OnnaitH-ypoku 1o Gpu3uKe 0T KOPHopaIuu
«Poccutickuit yaueOHHK» Apec pecypcea:
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika_type-onlayn-uroki/ 5 - O0pa3oBatesbHbIi CAalT 1T yUUTECH
«Buneoypoku B unTepHeT™» Anpec pecypcea: https://videouroki.net/ [lys
yueHHKOB: B opmate Giiora Ha caiite pyHKIIMOHUpYeET pa3nen «becriaTHbie

BUJICOYpOKH 10 Pusuke» Anpec pecypcea: https://videouroki.net/blog/fizika/2-
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free_video/4/ 6 — Onnaiin-mkona «Muboypok» Anpec pecypcea:
https://school.infourok.ru/ Axpec cTpaHutis:
https://infourok.ru/biblioteka/fizika/type-55 7 - onnaiin-pecypc
«100urokov.ruy» Mcrounuk: https://100urokov.ru/o-kompanii 8 —
Buneoxoctuar RUTUBE, ctpanuna «®u3nka: moadopka BUICO OHIANH
Anpec cTpanulibl pecypcea: https://rutube.ru/tags/video/6128/ 9 — «IloaroroBka
Kk EI'D no ¢usuke ot llkonkoBo» Anpec pecypca:
https://2.shkolkovo.online/free/physics 10 — [{udposoii 0Opa3zoBaTeIbHBIH

pecypc s mkou «AKmace» Aapec pecypcea: https://www.yaklass.ru/.
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