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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpEIHEr0 OO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHMUS
OCHOBHOI 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxxke
¢ yuétom (enepanbHOii paboyeil mnporpammbel BocnuTanus U KoHuenuuu
npenoaaBanus yaeoHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenseT 00s3aTeIbHOE IPEIMETHOE COACpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3esioB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTrO MpOLEcca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaromIMXCA.
[Iporpamma 1o ¢wu3uke maér mpencTaBieHHWE O IIENAX, COACpPNKAHUHU, OOIen
cTpareruu OOydYeHHs, BOCIUTAHUS M Pa3BUTHUS OOyYalOUUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka» Ha yriiy0JI€HHOM ypOBHE.

N3yuenne kypca (Qusnku yriyOJEHHOTO YPOBHSI MO3BOJISIET pPEaiM30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM s
MPOSIBJICHHUS] CBOUX HMHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHUST O00pa3oBaHUS B
OopraHuzanusXx Mnpo(ecCHOHaNBbHOTO O00pa30BaHUS IO Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CIIEIIMATbHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs miaHupyeMbIe pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0mero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBAHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpammy 1o (U3HMKe Ha YPOBHE CpEeIHEr0 0011Iero oopa3oBaHus Ha yriyOaéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

[Iporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca PU3NKH Ha yriyOJaEHHOM YPOBHE,
B TOM YHCJIC IPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUYEeHUS;

coJiep;kaHue yueoHoro npeamera « @u3uka» mo rojgam o0ydyeHwusl.

[Iporpamma 1o (Qu3Mke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pab0OYHX MPOrpamM.

[TporpamMMma mo ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENEH U
NPEIOCTABISAECT BO3MOXKHOCTUA ISl peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXO/IOB K TpernojiaBaHuio (U3uku Ha YriayOJIEHHOM YPOBHE TpPH YCIOBUU
coXpaHeHus 00s13aTeIbHOM YacTu co/iepKaHus Kypca.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
Ka4yecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUi 00 okpyskaroreM mupe. [IIkoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3MYeCKre 3aKOHbBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbusmdeckoirt reorpadueid u actpoHommen. Mcmonap3oBaHME W AKTUBHOE
npuMeHeHHEe (U3NYECKUX 3HAHUW OMPENeNHIIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIYYEHHsS] HOBBIX MAaTE€pUAJOB C 3aJJaHHBIMU CBOMCTBaMH. M3ydenue ¢uznku
BHOCUT OCHOBHOU BKJajJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa
oOyyarorierocs, B GOpMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIN METO]| TIO3HAHUS
IIPY BBIMIOJTHEHUN UMHU YU4EOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pu3uku Ha ypoBHE CpeJIHEro 00I1Iero o0pa3oBaHus MOJI0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEM KypC SBIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX Pa3esioB (DU3UKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMU C HEW MaTepuasl Kypca (QU3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzauusi NnpeaoaracT HCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc buszuku yriyOoaéHHOTO ypOBHS
MPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHUX
NPUIOKEHUI M3YYEHHBIX TEOPUM MU 3aKOHOB. lIpm 3TOM paccMarpuBaroTcsi Ha
YpPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUUYECKHUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea 3xkonocuzayuu peanu3yercss MNOCPEICTBOM BBEICHHUS DJIEMECHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKM W TEXHOJIOTHH, a TakXe 00CYyKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

OcBoeHue coaepkanusi MPOTrpaMMBbI 10 (PU3HUKE TOJDKHO OBITH MTOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEIHLHOCTHOTO moaxoaa. Jms pusuku peamuzamms 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTOIb30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBytolero ¢akropa ydeOHoro mporecca. s yrimyOn€HHoro
YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO0 SKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAIbHBIE YUYEHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, JjabopaTopHble paboTsl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



1Ba crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nepBom ciyuyae npakTukym
npoBoauTcs b0 B koHIEe 10 m 11 kmaccoB, nu0O0 Mmocie MEpBOTO M BTOPOTO
MOJIYTOAWHN B KaXKJIOM M3 3TUX KJIacCOB. BTopoii cmocob — 310 mHTEerpamust padot
NPaKTHKyMa B CHCTEMY J1a00OpaTOPHBIX paboOT, KOTOpbIE MPOBOAATCS B MpoIecce
u3yueHusi paszzaena (temel). [Ipu sTom monx paboramu MpakTUKymMa MOHUMAETCS
CaMOCTOATEJIBHOE ~ MCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme 1o @u3uke cUCTEMa YUYEHHUYECKOIO JKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeICcTaBieHa eIWHBIM nepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa3oBaTEIbHOrO Mpollecca UCXO0II U3 OCOOEHHOCTEH MOYpPOYHOIO
IUTAHUPOBAaHUS W OCHalleHusi kabuHeta Qusuku. [lpu sToM obecneunBaeTcs
OBJIAJICHHE OOYyYaIOIIMMHCS YMEHUSMU MPOBOAUTH NpPsIMblE M KOCBEHHbIE
U3MEPEHHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH M TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yIeNsIeTCsl peIIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4d C IBHO 3aJaHHOU
¥ HESIBHO 33JJaHHOU (PU3UYECKON MOJEIbIO, MTO3BOJISIONINE TPUMEHATh U3YyUCHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KAaK M3 OJIHOIO pas3fena Kypca, TaK M HHTETPUPYS
NPUMEHEHUE 3HaHUI U3 Pa3HbIX pa3AenoB. /[ kauecTBEHHBIX 3a7ja4 IPUOPUTETOM
SBIIAIOTCS 3aJjaHusi Ha OOBsSCHEHUE/TIPpEJCKa3aHue MNPOTEKaHUs (QUINYECKUX
SIBJICHUW M TIPOIIECCOB B OKPY KAIOIIECH KU3HH, TPEOYIoIIe BhiOOpa (HpU3nuecKoit
MOJIENIU JJISl CHTyalluy IPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoanusimu @I'OC COO k maTepraibHO-TEXHHUECKOMY
o0ecrieueHunto yueOHoro mpoiiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThbCsl B YCIOBUAX MPEIMETHOTO
kabuneta. B kaOunHere ¢GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
00opyA0BaHue [Tl BHIIOTHEHHS YKA3aHHBIX B IPOTrPaMMe MO0 (PU3NKE YUEHUUIECKHX
OTIBITOB, JTAOOPATOPHBIX PabOT U PabOT MPAaKTHUKyMa, a TAaKKe JIEMOHCTPAIMOHHOE
000pyoBaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpamMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpaIuil ass
UCCIIEIOBAaHMUSI  W3Y4YaeMbIX SBJIEHUH M  IPOLECCOB, HOMIMUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyIOBaHUE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M 0OOECIeYMBacTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM



WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAIMU U3y4€HUs (PU3MKHU B 001IEM 00pa30BaHUU SABJISAIOTCS:

dbopMHupOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaromuXxcsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (U3UUECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHHA O POIM (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oynymiei
npoecCHOHaNbHON AESITENbHOCTH, CBSI3aHHBIX C (U3MUKOM, TMOJArOTOBKA K
JanbHEHIIIeMy 00yUICHHUIO B 3TOM HAlpaBIICHUH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEM CICAYIOIMNUX 3a1ad B
nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEAHEro o01ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsX,  BKJIKOYAs  MEXaHWUKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHUI MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYSCKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CITIOCOOOB PEIICHMS Pa3IMYHbBIX 33/1a4 C SIBHO 33JIaHHOM (pru3ndeckoi
MOJIENbIO, 3a/lad, MOJPa3yMEBAIONINX CaMOCTOATEIbHOE CO3/aHue (QU3UIECKOn
MOJICNI, aJCKBAaTHOW YCJIOBHSM 3a/ladyd, B TOM YHCJIE 3a7a4 HHXCHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MUECKMX OCHOB M MPUHIMUIOB JEHCTBUA TEXHUYECKUX
YCTPONCTB 1 TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOITYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIHPHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3HYeCKUX OKCIEPUMEHTOB, aHaIW3a W HMHTEpIpeTanuu  uHpopmaimu,
ompeereHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTta;

CO37laHUE YCJIOBUHM Il pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIESATEIIbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHOU ACITEIBPHOCTH, CBI3aHHON
¢ GU3HKOIA.



B cootBerctBun ¢ tpeboBanuamu PI'OC COO yrayOn€HHBIA YpOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha ypOBHE CpEAHEro OOUIETo
oOpa3zoBaHusi BbIOMpaeTcs OOYyYarOIMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
0o0pa30BaHMsl 10 CHIEHHATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha n3yuenue ¢pusuku (yrayOnaéHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obpazoBanus orBojutcs 340 vacos: B 10 kmacce — 170 wacoB (5 yacoB B Heneo),
B 11 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAaKTHUYECKUX paboOT SBISETCA PEKOMEHJIOBAHHBIM, YYHMTEIh [El1aeT BBHIOOD
IOPOBEJCHUS J1aDOpaTOPHBIX PAOOT M ONBITOB C YUYETOM HHJIMBUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIHNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTaNbHasg HayKa o npupoje. HayuHslil MeTo mo3HaHus U
METOJIbI UCCIIEIOBaHUS (PU3NUECKUX SBIICHUN.

DKCHEepUMEHT W Teopus B Mpollecce MO3HaHUs Mpupojasl. Habmrogenue u
IKCIIEPUMEHT B (DPU3HUKE.

CnocoObl u3mepeHuss (U3MYECKUX BEIUYMH (AHAJIOTOBBIE U LHUQPOBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  (GU3MYECKUX  BenmuuuH  (aOcomroTHas |
OTHOCHUTEIIbHAsA).

MopenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuajibHas TOYKa,
a0CoJIFOTHO TBEPJI0E TEJO0, UcaTbHas )KUAKOCTh, UICAIbHBIN T'a3, TOUCUHBIN 3apsi).
['unore3a. PU3N4YECKHUM 3aKOH, TPAHULIBI €I0 IPUMEHUMOCTH. PU3NUECKast TEOPHUS.

Pons u Mecto ¢usuku B GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3Mepenune cuibl TOKa U HAPSIKEHUS B LIEMH TOCTOSTHHOTO TOKA IMPU MOMOILH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBor naboparopueit o ¢usuke. [Ipumepsl u3mepeHus
(bu3HYEeCKUX BEIIMYUH IIPU MOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKECHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 NPOECKIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHHUE MaTepUajbHOW TOYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOPJHHAT.
CrnoxxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTU MATEPUATBHOW TOYKH OT BPEMEHH U HX
rpaduKu.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro maaeHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepHUATbHON TOYKH OT BPEMEHU U X TPaPUKH.



KpuBonuueitHoe  paBvkeHue. [IBHKE€HHME  MaTepUaJbHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaleHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHI€HLHUAIBLHOE) U MOJHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHUuecKHue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOILECCHl: CHUIAOMETP,
JBIYKEHUE CHApA0B, IEIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEPEAAUN, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenp cucteMbl OTCUYETA, WILTIOCTpALUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl UCClIeIOBaHUS IBUKEHUN.

Nnnroctpauus npenesibHOro NEPEXo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIOIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nABMKEHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HanpasieHue ckopocTy IpH IBHKEHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME TyTEW, TPACKTOPUNA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO K€ Tela
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LENbIO ONPEJEICHUs] MTHOBEHHOMN
CKOpOCTH.

N3mepeHne yCKOpeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JABUXEHUHU
110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIKCHUU.

WU3mepeHne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIIOBAHO
UCIOJIb30BaHUE IUGPOBOIA TabopaTOpUn).

N3yuyenue nBukeHus Tena, OpoieHHOro ropu3oHTalbHO. [IpoBepka runoTessl
0 IMpAMON MNPONOPLUMOHAIBLHONW 3aBUCUMOCTH MEXIY NAIBHOCTBIO MOJIETA H
Ha4aJIbHOM CKOPOCTBIO TEJIA.

W3yuyeHue IBUKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a OOpaIICHHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. lunamuxa.



[lepBriit 3akoH HproroHa. HMuepumanbHble cuctemsl orcu€ra. [IpuHIUN
otHocutenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl OoTcuéra (OmpeneneHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHUuun cynepro3uiuy Cuil.

Bropoii 3akon HproToHa 1151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBHUBAJIEHTHOCTh TI'PAaBUTALMOHHOM H
VHEPTHOMN MacCBhl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO TTAJICHUS OT BBICOTHI HAJT
MOBEPXHOCTHIO IJIAHETHI U OT T€OrpaPuIecKoi mupoThl. JBukeHne HEOSCHBIX Tell
U UX cCnyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenuns. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUla TPEHUS OKOS.
Koadumment tpenusi. Cuita COnpoTUBICHUS MPU ABUKEHUH TEJIa B KUIKOCTH UITU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLIECCHI: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaGnronenue nBukeHus Tesl B MHEPLUUAIBHBIX U HEMHEPIUATbHBIX CUCTEMAaX
OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOAECHCTBYIOLIEH TPUIIOKEHHBIX K TETY CHII C IPOU3BEACHUEM
MAacCChl T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenne macc no B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUM.

[{enTpoOeKHBIE MEXAHU3MBI.

CpaBHEHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI TIPU JBMXKEHHHM OpyCKa MO HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BPEMEHH JBMKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HUKAIOUIUX B IPYXKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

N3yueHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

N3mepenne kodpdunrenta TpeHus: Mo BEIUMYHWHE YTIOBOTO KO3(PQHIeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBHKeHUs] OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 PUILIMEHTOM TPEHUSI.

W3ydeHne nBUKEHNS IPy3a HAa BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpAOe Teno. [locTymarenbHoe W BpallaTeIbHOE IBUMKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaiieHus. [limedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: KPOHIUTEHH,
CTPOUTEIIBHBIN KPaH, pelIETYaThe KOHCTPYKLIMH.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenmoBanne yclIOBAM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpaLCHUS.

KoHCTpynpoBaHue KpOHIITENHOB U PACUYET CUJT yIIPYTOCTH.

N3ydyeHne ycTOM4MBOCTHA TBEPAOIO TEJA, UMEIOLIEr0 IJIOIIAaAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

VMItysibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BUKEHUE.

MomMeHT umIynbca MarepualbHOM TOuku. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. ['paduueckoe
Ipe/iCTaBlIeHHE PaOOThHI CHIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOYKH.



[loreHnnanbHble W HENOTEHUMANBHbIE CHIBL. lloTeHumanbHas sHeprus.
[ToTennuanbHas sHeprust yrnpyro neGopMupoBaHHOU NpyKuHbI. [loTeHmanbHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM IOJi€ OJHOPOAHOrO mapa (BHyTpHM W BHe Iuapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpeThbsi KOCMHYECKAst CKOPOCTb.

CBs3b paOOThI HEMTOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM SHEpPTUu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyIUM [ WICAUIBHOM KUJIKOCTH KakK CJICICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckre yCcTpoMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3mepenne MOUTHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KWMHETMYECKOM M IOTEHIMAIbHOM JHEPrUU IPHU
JNEHUCTBUU Ha TEJIO CHJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3mepenue nMmiyiibea Teiia o TOpMO3HOMY ITYTH.

W3mepeHne cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOILHOCTH CHJIBI
TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cCOXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUS! TOTEHLIIMAILHON 3HEPIUU NPYKUHBI ¢ PaOOTOM CHJIBI
TPEHUs.

Onpenenenue pabOThl CHIIBI TPEHHS TPHU JABMXKCHHHM Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3MKa 1 TEPMOAUHAMUKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT mMeopul.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKYIsipHO-KHHeTHUYeckol Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aUMOJEHCTBUs 4YacTHUIl BellecTBa. Monaenu CTpOEHHUs ra3oB, KUIAKOCTEH H
TBEPABIX TEA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [locTtositHHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkama
temrneparyp Llenbcus.

Mopenbs UieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULIBI
rasza JIBM)KYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knaneiipona. AOcomtoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3omporeccsl B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBs3p  MEXIQy JaBICHHEM M CPEAHEH  KUHETUYECKOW  DHEPrHueu
IIOCTYIATEIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJl HJIEAJIbHOTO ras3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HI€aTbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KUHETUYECKOU DHEPTUEH ITOCTYIIATEIBLHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHII.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, Moy4YeHHe HAaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBHKEHUSI.

Juddy3us KuIKoCTE.

Mopaens onbita IlTepHa.

[IputsxkeHre MONIEKYy.I.

Mopenu KpuCTaIIM4ECKUX PEMETOK.

Habnronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanne Tmpolecca YCTAHOBIIEHHMS TEIUIOBOIO PABHOBECUS IPH
TeII000MeHEe MEXKy TOpsUe U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOrO Mpouecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yudeHne n30XOpHOro mpouecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJId
TEPMOJAMHAMHYECKON CUCTEMBI. BHellIHNE U BHyTpeHHHE napaMmeTpbl. [lapameTrpsl
TEPMOJANHAMHUYECKON CUCTEMBI KAK CPEAHUE 3HAUECHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoanHamuku. (CaMOIpoM3BOJIbHAs — pejlakcalus
TEPMOAUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Moaenp wulI€abHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa U BbIpaXK€HUE HJISI BHYTPEHHEH S>HEPTUH.
VYciioBUSI TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasg KOHUEHTPAIUs YACTHI], BBICOKHE
TeMneparypsl. BelpaxkeHue s BHyTPEHHEN SHEPIrUU OJJHOATOMHOTO HJICATBHOIO
rasa.

KBaszucrarnyeckue u HECTaATUUECKHUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboTsl 1o rpapuky
rporecca Ha pV-auarpaMmme.

Temmomepegaua  kak  cnocod  W3MEHEHHWs  BHYTPEHHEW  SHEpTruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepimieHusi pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHuEe Maiiepa. YaenpHas TeEIIoTa CropaHus
ToruiuBa. Pacuér kommuecTBa TEIIOTHI Inpu Ttemionepenade. Ilondarue 00
aanabaTHOM TIpoliecce.

[IepBblii 3aKOH TEpMOAMHAMUKU. BHYyTpeHHss1 sHeprus. KonuecTBo TEIIOTHI
u paboTa Kak Mepbl U3MEHEHUsS BHYTPEHHEW SHEPruud TEPMOJIMHAMHYECKON
CHUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKHU JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMbBI MPOXOJAUT €AUHCTBECHHAS
annabara. AGCOIOTHAS TeMIIepaTypa.

BTopoii 3aKk0H TEpMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenaTh TeIIoTy OT 0oJiee XOIOAHOTro Tena K 0ojiee HarpeToMy 0e3 KOMIIEHC AN
(Knaysuyc). HeobpaTuMOoCTh IpUPOAHBIX MPOIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Maxkcumanbsnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKHUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABUTarenel. TemnoBoe
3arpsI3HEHNUE OKPYKAIOIIEN CPEBI.

TexHnueckne yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: XOJIOIWIbHUK,
KOHJUIIMOHEp, NMU3CJbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOMOB C
UCTIOJIb30BaHUEM TEINIOBOTO HACOCA, YTHIIM3AIM OMOOPTaHMYECKOTO TOIIIINBA IS
BBIPAOOTKH «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Hemoncmpauuu.

H3menenune temneparypsl pu aainadaTnyeckoM pacIlIupeHuu.

Bo3aymHoe orauso.

CpaBHEHME yAECTbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUU.

Hccnenosanue aqnabaTHOrO Mpolecca.



KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3Mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne agnabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBS3M JHEPIMU MEXKMOJEKYJSIPHOTO B3aUMOACHUCTBUSA U
TEMIIEPATYPbI KUIIEHUS HKUJIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHcanwsl. Micnapenue u kumneHue. Y aebHas TeTuioTa
napooOpa3oBaHusl.

HacellieHHblE W HEHaAChINIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3AaBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
YKUJIKOCTH.

BraxxnocTs Bo3yxa. AGCONMIOTHASI U OTHOCUTEINIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOINHS CBOWMCTB
kpuctauioB. [l1aBneHne W Kpucrtaimuzauus. YJielibHasg TEIJIO0Ta ILUIABJICHUS.
CyOnumarnus.

Hedbopmanmu tBEpAOTO Tema. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnmoBoe paclIMpeHHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuimpenrue. AHTrapMOHU3M TEIIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHoe HatspkeHHe. KodappuuueHT MmOoBEpXHOCTHOTO HATSHKEHUS.
Kanunnspusie aBiaenus. J[aBaeHne noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE IMPOLECCHL:  KHUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacmnpeHue.

CBoOlCTBa HACBIILICHHBIX APOB.

Kunenune. Kunenue nmpy noHM>KEHHOM J1aBJICHUMU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMM.

CmauuBanue.

Kanumisipasie sBieHusI.

Monenu HEHbFOTOHOBCKOM JKHUIKOCTH.



CriocoObl M3MepEeHHUs BIaKHOCTH.

HccnenoBanye HarpeBaHus U IUIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

M3mepeHne yaelbHOM TEIUIOTHI IUIABJICHUS JIbJA.

N3y4yeHre CBOMCTB HACBILLIEHHBIX IAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
IIOMELIECHUH.

N3mepenne ko3 puirenTa HoBepXHOCTHOTO HATSKEHHUSL.

N3mepenne monyis FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedhopmanuu  pe3MHOBOro obOpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OJneKTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUYECKUU 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsAaoB. I[IpoBOAHMKM, IHIIEKTPUKA W  IOJYIPOBOJIHHKHU.
DOneMeHTapHbIN JIEKTPUYECKUN 3apsl. 3aKOH COXPaHEHHUS JIEKTPHUUECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH KynoHa.

Onexrpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsilibl.

Hanpsok€éaHocth  anekTpuueckoro  nosid.  IlpoOueiid  3apsn.  Jlunum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUYECKOE MOJIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATHYECKOTO ITONIs. Pa3HOCTH NMOTEHLMANOB U
HanpspkeHue. [loTeHnumanpHas »HEprus 3apsjna B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman anexTpocraTnyeckoro noiisd. CBsa3b HANPSHKEHHOCTH IOJS U Pa3HOCTH
NOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOTHOPOIHOTO).

[IpuHIMI CYyNIEPIIO3ULIMY FJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsKeHHOro no o0béMmy miapa. Ilosie paBHOMEpPHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JIMHUI HANpsyKEHHOCTH 3THUX MOJEH MU
DKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PABHOBECUS 3aPs/I0B.

JIMDJIEKTpUKXM B DJJIEKTPOCTATHUYECKOM  ITIOJIE. HudiiekTpryeckast
IIPOHUIIAEMOCTD BEIIECTBA.

Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopa.



[TapamnenbHOE coeMHEHNE KOHIEHCAaTOpOoB. [locnenoBarensHoe COeqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

JIBrKeHME 3apsyKEHHOW YaCTHLIBI B OJJHOPOJIHOM JJIEKTPUYECKOM IIOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: JJIEKTPOCKOI,
JIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3allluTa, 3a3€MJIEHUE DJIEKTPOIPUOOPOB,
KOHJIeHCaTophbl, renepatop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLININ AEUCTBUSA DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopaenb anekTpocraruueckoro reueparopa (Ban ne ['paada).

IIpOBOTHUKH B DJIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO 1 IEUCTBUE KOHJICHCATOPA ITOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa 1 pas3psika KOHIEHCATOpa Yepe3 pEe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpaieHus SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTUIO
W3JIyYEHUsl CBETOAMO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKEHUs ) npu
MOCJIEI0BATENBHOM COEAMHEHNN KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuili mox.

Cuia toka. ITocTOSHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsoxenue U u O/1C €.

3akoH Oma 11 y4acTKa Lenu.

DIIEKTPUYECKOE CONIPOTUBIIEHUE. 3ABUCHUMOCTb COIPOTUBIIEHHS OTHOPOIHOTO
IIPOBOJAHMKA OT €ro [UIMHbI W IUIOIIAJA IIONEPEYHOIO CEYCHMs. Y IEJIBHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX 2nekTpuueckux 1enei. [Ipasmna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOro TOKa. TertoBas MOIIHOCTb, BbLAEIseMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1 MOJIHOU
(3aMKHYTO#) 3JIeKTpUYeCKOM 1enu. MOUHOCT, HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B enu noCcTOSHHOIO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHME MIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HAIPSDKEHHS Uil PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBIICHUS] UMUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHraIa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IIPU MIOCTOSTHHOM
HaIPSYKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY ITOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanyue CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HAIPSDIKEHUS UL JIaMIIbI
HaKaJINBaHUS.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJabTMETpa).

N3mepenune 5/1C 1 BHYTPEHHETO CONPOTHUBIICHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJIC ragpBaHMYECKOr0 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXAY MOJIFOCAMHU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOILIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pa3nuunvix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemIiiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBOoJHUKOB. CBoiicTBa p—n-nepexojia. [lonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAs TUCCOLAALIMS.
Onexrponus. 3akoHsl Dapanes s ANEKTPOIU3A.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [Lnazma.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE IMPUMEHEHHE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBass TpyOKa, MOJyIPOBOJHUKOBBIE TNPUOOPBL: IUOM,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/I, TAIbBaHUKA, paUHUPOBAHUE ME/IU, BHIIIJIABKA
QJIFOMHUHMSA, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBoui pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS TPOBOJIUMOCTD IMOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue snextposinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nyecKnil MPAKTHKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIUYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
O1neHKa rpaHul] HOTPEUTHOCTEH.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKkuX BEJIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbie CBSA3H.

N3zyuenue kypca ¢puzuku yriay0iaéHHoro yposHs B 10 kiacce ocyuiecTBisercs
C Y4ETOM cOJepKaTelIbHbIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Mescnpeomemmuvie nonamus, C6A3AHHbIE C USYUEHUEM MEMOO006 HAYUHO20
NO3HAHUA: SBIICHUE, HAY4YHbIH (akT, TUIOTe3a, (PU3MUecKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJCHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE PUOOPHI, UPPOBas 1adopaTOpusl.

Mamemamuxka: pelieHHWEe CUCTEMbl ypaBHEHUM. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpaQuKu U CBoWCTBA. TpUroHOMETpUYecKrue (QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBUKEHUE B XKUBOW Npupoae, 1udpdys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYKAIOIMIEH CpPEeIbl,
yTUIU3alusg OMOOPTraHMYECKOr0 TOIUIMBA Ui BBIPAOOTKH «TEIUJIOBOM» U
3JIEKTPOIHEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAMJUISIPHBIE SBJICHUS B IPUPOJE,
3JIEKTPUYECKHE SIBJIICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAs Macca, NOJy4YeHHe HaHOMAaTepHajoB, TEIJIOBBIE CBOICTBA
TBEPABIX TEJN, KUAKOCTEH M Tra3oB, )KUJKHE KPUCTAJUIBI, HIEKTPUIECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AMCCOLMAIMs, TallbBaHWKA, DSJIEKTPOHHAas
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHocTh BO3yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUXKEHUH C UCHOJIb30BAaHMEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUU
(KpOHIITENH, peméryaTrble KOHCTPYKLUHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U JpYyTue), ABUTaTelb BHYTPEHHEIO
CropaHus, nmapoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUU
MOJTyYeHHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIAMIIbl, IOJYIPOBOIHUKOBBIE IPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe noane.

B3auMojieiicTBU€ TOCTOSIHHBIX MAarHuTOB W MPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHuTHOW WHAYKUMH. [IpuHIMI cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUM MarHUTHOU MHIYKLIUU.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuina Jlopenua, e€ HanpaBjieHUE U MOYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJJTHOPOJTHOM MarHUTHOM MoJje. PaboTa cuibl Jlopenna.

MaruutHoe noJje B BemiectBe. eppoMarHeTuku, napa- u JuaMarHeTUKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTepP-MYyJIbTUMETD,
AIEKTPOABUTATEND SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

KaptnHa  nauHMM  WHAYKIMM  MAarHUTHOTO  MOJS  ITOJOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTtuna TMHUI MarHUTHOM MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHus Mydyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA DJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB PeppOMarHeTUKOB.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBeHne 2JIEKTpOMAarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHMTHOU
uaaykuuu. OJIC uHAyKnuu. 3aKoH 3JEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpeoe anexrpudeckoe nosie. Toku Oyko.

OJC uHAYKUMH B TPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENM IIOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHEeprusi MArHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MHAYKIMOHHAA
II€Yb, COJICHOU/I, 3allIUTa OT JIEKTPU3ALMU TEJN IIPU ABUKECHUNA B MATHUTHOM I10JIE
3emu.

Jemoncmpayuu.

HaGnronenue SBIeHUS AIEKTPOMArHUTHON MHITYKITHH.

UccnenoBanne 3aBucumoct DJIC MHAYKUUH OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O MOTOKa.



[IpaBuno Jlenua.

[TameHne MarauTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKITUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpezaeneHue UHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUSI CAMOUHTYKIIHH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KomnebarenpHasa cucrema. CBOOOIHEIE KOJICOaHU.

["apmonunyeckue koneOanuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepPreTuuecKoe ONMCcaHue (3aKOH COXPaHEHUs MEXaHW4YeCKOoU sHepruu). BoiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro u
KMHEMATUYECKOTO OTTUCAHUS.

Ammntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJEOAHUN HMCXOIHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUHI.

[lepmon u dacrora koneOanumii. [lepwom manmbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro MastHuka. llepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxamomux kKoneOaHusx. Beinyxnennsie konedanus. Pezonanc.
PezonancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONIEOaHUSI.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJid, My3bIKaJlbHbIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeILHOTO ABUKCHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHU U 3aBUCUMOCTH TEpH0]1a CBOOOIHBIX
KOJIeOaHUU OT COPOTHUBIICHUS.

HccnenoBanne konebaHuW Tpy3a Ha MACCUBHOM TMPYXHHE C IIEJBIO
dbopMupoBaHUs MPEACTABICHHUHN 00 MaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs DHEPTUU NPU KOJeOaHUSIX rpy3a Ha MPYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HaGmronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenue mnepuoga CBOOOTHBIX KOJIEOAHWN HUTSHOTO W TPYKUHHOTO
MasiTHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUSA TeJla B X0JI€ K0oJieOaHU Ha yIpyroM MojBece.

N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOMIUX KOJIEOAHUI.

HccnenoBanue BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

Koneb6arensubrit koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
ujealbHOM KoJsie0aTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsjia KOHJEHCATopa C aMIUTUTY/I0M CHIIBI TOKa B KOJie0aTeIbHOM KOHTYpE.

3aK0OH COXpaHEHHs YPHEPTUU B UCAITBHOM KOJeOaTeIbHOM KOHTYDE.

3aTyxaroime 3JIEKTPOMArHUTHbBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHus.

[lepeMenHbli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IUYHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHM.

CHuHycOMIanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mnepegadya M mnotpebiaeHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKUE PHUCKH TMPH MPOU3BOJACTBE 3IIEKTposHepruu. KynbTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: SJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU dJIEKTpOIiepeaay.

Hemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl 3JEKTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojiesnb 3JIEKTPOMAarHUTHOTO T€HEPATOpA.

BriHyk1eHHBIE CHHYCOUIaTTbHBIE KOJICOaHusI.

Pe3ucrop, kaTyumika MHAYKTUBHOCTH M KOHIEHCATOP B LEMNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum 1moOCIENOBATENIBHOM COEAWHEHHHM PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

YeTpoicTBO U IPUHIKI ASUCTBUS TpaHcpopmaTopa.



Mopeinb TUHUY JIEKTPOIIEPEAAUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanre nepeMEHHOr0 TOKa 4Yepe3 IOCIEN0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE 6OJIHDI.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lonepeunsle u
IpOJOJIbHBIE BOJIHBL. llepuon, CKOpoCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpa)Ke€HHUE, MpesoMieHue, uHTepdepeHuus u
nudpaxiys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)XX€HUE,  IPeIOMJICHUE,
noJispu3anus, uHTepdepeHuns u quppakuus.

[IIkana 3J1eKTPOMarHUTHHIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHUuecKHe YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeinegoH, CBY-neus,
yJIbTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: M NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u guppakiiui MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoliCcTBa ynbTpa3ByKa U €ro IpUMEHEHNE.

Habnronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJsipu3anys, Tudpaxius, HHTepGEpeHIINA.

Oo6napyxeHue nHGPaKPaCHOTO U YIAbTPA(PUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacIpOCTPAaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHus: cBeTa. [locTpoenue n3o00pakeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. OTHOCUTENIBHBIN MOKA3aTelNb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX0J€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPAaHUILy pa3zeia IByX ONTUYECKUX CPEI.

Xon nydeit B npuszme. [ucnepcust cBera. CIoKHBIM cocTaB 0€I0ro CBeETa.
I1Ber.

[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MmojaHOro BHYTPEHHETO
OTpPaXXCHUS.

Cobuparoiue u paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTUYECKAsl CUJIa TOHKOM JIMH3bl. 3aBUCUMOCTh (DOKYCHOI'O PacCTOSHHUSI TOHKOU
chepuueckoil JHH3BI OT €€ TEeOMETPUHM U OTHOCHUTEIBHOTO IOKa3aTens
MPETIOMIICHHUSL.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOMIEANIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. Iloctpoenune wu3o00paxkeHUH TOUKM M OTpe3Ka MPsSMON B
cOoOMparOIIMX U PACCENBAOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
YcaoBuss HaOMIONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccrueckux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMYMOB T@pH NAJCHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckre yCTpOCTBA M TEXHOJOTHMYECKHME IPOLIECCHI: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIECHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Ha6nronenue nosHoro BHyTpeHHEro oTpaxkeHusi. Mojieinb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUIEIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBOMCTB H300paKEHUI B JIMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONaA.

Habnronenue nuatepdepeHinu crera.

HaOmrogenne n1BeTOB TOHKUX IUIEHOK.

Ha6nronenue nudpaxium ceera.

W3yuyenue nudpakiinoOHHON PEHIETKY.

HaGnronenue nudpakiimoHHOTo CeKTpa.

HabGnronenue aucnepcuu cBera.

Habnronenue noasipu3anuu CBeTa.

[TpumeHeHne noJIApOUA0B ISl U3YUECHHS] MEXAHHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

M3mepenue nokazaresis NpeoMIIeHUs CTEKJIA.

HccnenoBanure 3aBUCUMOCTH (DOKYCHOTO pacCTOsSIHUS OT BemiecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyyenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEphHEpeHINN U TOISPU3AIIH CBETA.

W3y4yeHue nossipu3anyy CBeTa, OTPAXKEHHOIO OT IOBEPXHOCTH IUAJIEKTPUKA.

N3yuyenue nHTEpPEpEeHIINU JTA3EPHOTO U3TyUYCHUS HA IBYX LIETISX.

Hab6ntonenue aucnepcuu.

HaGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue IMHbI CBETOBOW BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

' paHMIIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanbHON
TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBan. lIpeoOpasoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPAILIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIbI. DHEPTHs
MOKOS.



TexHu4yeckre YCTpOHCTBA M TEXHOJOTHMUYECKUE IPOLECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OHEPIUU  PEIATHUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBeCcHOE TeIIOBOE M3JIyueHUE (M3TyueHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue
OiamreitHa s hotodddexra. «KpacHas rpanuna» gorosrddekra.

JlaBnenne cBera (B YAacCTHOCTHM, [JIaBJICHHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaromlyr moBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. Bosiael e bpound. [InuHa BomHbI ae bpoitns u
pasmepsl o0JlacTU  JIOKaIM3alMM  JBIKylIlehHcs dvacTuipl. KopryckymnspHo-
BOJIHOBOM Ayanu3M. Judpakius 3J1eKTpOHOB Ha KPUCTAILIAX.

Crneunduka n3mepennii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CHEKTPOMETP,
doTosnemMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Hemoncmpavuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeHETo GhoTodddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue hoTopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTbI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aTtoMma. [lnmaHerapHas Monenb aroma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornormierne GOTOHOB MpU MEPEXOAE aTOMa C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOM.



Bugsl ciektpoB. CiekTp ypoOBHEN 3HEPTHHU aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIEKTPaIbHbIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIBIOTEDP.

Jlemoncmpayuu.

Monens onbita Pezepdopa.

Hab6nronenue nnHeyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3IyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHe4aToro crekTpa.

HccnenoBanue CrieKTpa pa3peKEeHHOr0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosinHoi Punbepra.

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnass moxens siipa I'eiizenOepra—MBanenko. 3apsan sinapa. MaccoBoe
qucio sapa. U3o0Tonsl.

PanuoaktuBHOCTh. Alnbda-pacnaj. DJEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacnaa. ['amma-nu3nydeHue.

3aKOH pPaAMOAKTHBHOTO pacnaja. PagmoakTWBHBIE M30TONBI B NPHUPOLE.
CBolicTBa MOHU3MPYIOLIEr0 H3JIy4eHMs. BiusHue paanoakTHBHOCTH HA YKUBBIE
opranusmbl. EctrecTBeHHbIN QoH U3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccel sapa.

SAnepublie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
AJIEPHOUN YHEPIETUKMU.

MeTtoabl perucTpanyy U UCCIEA0BAHUS DJIEMEHTAPHBIX YACTHL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUA. bDapvOHBI, ME30HbBI U JIENTOHBI.
[Ipencrasinenne o CtannaptHo moaenn. KBapk-rirooHHas MOAENb aIpOHOB.

@uznka 3a npexnenamu CrangaptHoil Mojenu. TéMHass marepust U TEMHas
DHEprus.

EnunHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buiibcona, smepHbIit peakTop, TepMOSIECPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne painoakTUBHOTO (POHA C UCTIOIB30BAHUEM TO3UMETPA.

N3ydeHue noriouieHus 0eTa-4yacTUl] ATFOMUHUEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IprMeHUMOCTh 3aKOHOB (U3MKK Uil OOBIACHEHUS IPUPOJIbI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpoHOMHUYECKHX ucchaenoBaHU. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAAHUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSL.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuHas cucTema.

Connue. Conneunas akTUBHOCTh. McTounuk suepruu ComnHua u 3BE31.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CreKTpaabHbIM Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIEA0BATEILHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABIEHUS O MPOUCXO0XKACHUU U 3Bodtonuu ColHIa u
3BE31. DTaIbl JKU3HU 3BE3].

Muieunsiii I[lyte — Hama I'anmaktuka. Ilomoxenue m aBwxkeHue CoiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagnoranaktukyu u kBazapbl. YEpHBIE IBIPHI B spax
rajaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanne raimakTuk.
Teopus bonpmoro B3psiBa. PEIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habnronenust 3B€3qHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN IS OTIPEICIICHUS TTOJ0KCHUS HEOCCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co03Be3Aus (CEeBEpHOTO MOJyHIapus U SpKUE
3BE3ILI.

HaGmronenuss B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOTIJICHUH.

Du3nyecKnil MPAKTHKYM.

Crioco0Os1 u3MepeHus (GU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HM3MEPUTEILHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOIIFOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYUH.
O1neHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bU3UYECKNX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUINOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYEHUYECKUHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoAepKaHus pas3iesoB Kypca «MexaHukay,
«MounekynsipHas pU3UKa U TEPMOJIUHAMUKAY, « DNEKTPOAUHAMUKay, «Kosebanus u
BOJHBI», «OCHOBBI CHENUAIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznka», «IIEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp Qu3ukm M acTpoHOMMM B 3KOHOMHYECKOW, TEXHOJOTHMYECKOH,
COLIMAJIbHOW M 3TUYECKOH cepax AesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U
aCTPOHOMHUHM B COBPEMEHHOM HAy4YHON KapTUHE MHUpa, 3HAYCHUE ONMCATEIIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENbHOM W  MPOTHOCTUYECKOM  (PyHKUHUU
busrgeckoil Teopuu, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHUIM
0 ¢u3MUECKON KapTHHE MUpPA, MECTO (PU3NYECKONW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJE.

Me:xknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaénHoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C Y4€TOM COJEpKATEIbHBIX MEXIIPEAMETHBIX CBSA3€M C KypcaMHM MaTEMATHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pumyeckas BEIWYMHA, 3aKOH,
TEOpHUsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHHUE, MOJAEIb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbBIE TPUOOPHI, IU(PPOBast 1ad0paTOpusI.

Mamemamuka: pEUICHHWE CUCTEMbl YypaBHEHUW. TpPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[IpousBognbie snemeHTapHBIX (yHKuMA. [Ipu3Haku mogO00Ms TPEYTOJBLHUKOB,
ompe/ereHIe MIOMIaAN IITOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SIBICHHUS B KUBOM Hpupoje, KosieOaTelbHbIE
JBIDKEHUS B JKMBOW THPHUPOJAE, SKOJOTHYECKHE PHUCKH IIPH IMPOU3BOJCTBE
JJEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAloLed  Cpensl,
yJIbTPa3BYKOBasi JMArHOCTHMKAa B MEJIWLHMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IIpUpOJIE.

Xumusa: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHATH3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKaA 3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonozusn: UPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpOJIBUraTeNlb SIkoOM, reHepaTtop MEepeMEHHOro TOKa, MHJIYyKLIMOHHAs IEub,
JIMHUN 3JEKTpoNepeaay, 3JIEKTPOABUraTeb, paaap, paiuoNpUEMHUK, TEIEBU30D,
antenHa, tenegoH, CBY-meub, ynabTpa3ByKOBass AHArHOCTHKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBbIE
NIPUEMHUKH, SIIEPHAS SJHEPIETUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHA ydeOHoro mnpeamera «Dusukay
JOJDKHBI OTPaXXaTh FOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3MLMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKIECHHI, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUUCKOrO OOIIECTBa, PACHIMPEHUE KUIHEHHOTO
ONbITa M ONBITA JAESITEIBHOCTU B MPOLECCE pealn3alyd OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEJIBHON JEATEIBbHOCTH, B TOM YHCJIE B YACTH:

rpaKAaHCKOr0 BOCIIUTAHUA:

e c(hopMUPOBAHHOCTD I'PAKAAHCKON MO3ULIMU 00YUAOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBRA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBHOCTh B HHTEPECAX I'PAXKIAAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYIpaBlI€HUMH B 00pa30oBaTEIbHOM
OpraHu3aluy;

e yMEHHE B3aUMOJCICTBOBaTH C  COLUMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLIHAMU U HA3HAUECHUEM;

e TOTOBHOCTb K T'YMAaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e c(hopmMupoBaHHOCTH POCCHICKOU rpa)XJaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3MA;

e IICHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM
YuClie B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIA/a B IOCTPOCHUE YCTOMUMBOIO OyaylIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMS:



MHTEpEeC K pa3IuyHbIM chepam npopecCHOHANbHON AESITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPIIaTh OCO3ZHAHHBIN
BBIOOp Oyaylel nmpoeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO M CaMO00Pa30BaHUIO B 00J1aCTH
(Gu3MKYN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJIOTMYEeCKUX MpooIieM;

IUIAHUPOBAHUE M OCYIIECTBJIIEHHE JICMCTBUM B OKPYXalIIEW cpeae Ha
OCHOBE 3HAHUS 11€JIEH YCTONYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIUpEHUE OIbITa JIESITEILHOCTH IKOJOTMYECKON HaNpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU N0 (PU3HUKeE.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

Cc(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOH JEesATeNbHOCTH, TOTOBHOCTh B IpOILiEcCe
U3y4deHUsT (PU3MKU OCYIIECTBISATh TPOEKTHYIO M HCCIEAOBATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOSITENNbHO  (OPMYJIMPOBATh M aKTyalU3UpPOBaTh MpoOIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISIBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3HYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUIeHUs] TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE
PE3YIbTATOB LIEJISAM, OLICHUBATH PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSX PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBbie uccien0BaTe/ILCKUE IeHCTBUS:

BJIAJETh HAyYHONW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSMH U METOAAMU
(u3HYECKON HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOMN
JEATeIbHOCTH B 00JIaCTHM (PU3HKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHS 3aJad  (PU3MUecKoro
COAEp>KaHUsI, IPUMECHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

BJIAJIETh BHJAAMHU JICITEIBHOCTH MO NOJYYECHUIO HOBOIO 3HAHUA, €r0
HHTEpIIPETalliK, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIe MPU CO3JaHUM YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISAITh MPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/ady,
BBIIBUTaTh THUNOTE3y €€ pPEIICHUs, HaxXxOJIWTb AapPTYMEHThl IS
JI0KA3aTeJIbCTBA CBOMX YTBEP KJICHUH, 3aJaBaTh MapaMeTpbl U KpUTEPUU
pELICHUS;

AHAIIM3UPOBATH TMIOJYYEHHBIE B XOJI€ PEIIEHUS 3aJa4d Pe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (HOPMYJUPOBATH COOCTBEHHBIC 3aJadyud B 00pa3oBaTelbHOU
JEATEIbHOCTH, B TOM YHUCIIE TIPU U3YyUYECHUU (PU3UKH;

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;
YMETh TIEPEHOCUTh 3HAHWS 1O (QU3NKE B TPAKTHYECKYIO OO0JIacTh
KU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIJIaraTh OPUTMHAIBHbBIC MOIXO/bI U PEUICHUS;
CTaBUTH MIPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHEIC PEIICHUS.

Pabora c ungopmanmueii:

BJIa/ICTh HABBIKAMH TIOJTy4eHUsI HHPOpMaIiK (U3HIECKOTO COACPKAHMS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIILHO OCYIIECTBIATh TIOUCK,
aHaJIM3, CHCTEMATHU3AIlMI0 M WHTEPIPETANI0 WHPOPMAIUHA PA3THIHBIX
BUJIOB U ()OPM TIPECTABICHHUS;

OIICHHBATh JIOCTOBEPHOCTH UH(POpMAITNH;

UCTIONIb30BaTh CpelICcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJICHUEM TpeOOBAaHUN HSPrOHOMUKH,
TeXHUKH O€30MMaCHOCTH, TUTHEHBI, PECypCOCOCPEKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOrO COJIEP)KaHUS B Pa3IMUHBIX (hopMaTax C
y4€TOM Ha3HaueHWs WHGOpPMAIMKM M IIEJICBOW ayAUTOPUHU, BBIOMpas
ONTUMAJIbHYI0 (POPMY MPEICTABICHUS U BU3YATTU3AIIHH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYUIECTBJIATh OOIIeHHe Ha Ypokax (UMK HW BO BHEYPOUYHOU
NESTENIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
padoThI;

BBIOMpATh TEMATHKy U METOJABI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJICKTUBA,;

OPUHUMATh 1€JIM COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHHIO: COCTABJIATH IUIAH
JEUCTBUMN, pacIpeiesisiTh POJIM C YYETOM MHEHUN YYAaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa M KaXJOr0 YYacTHHKA KOMAaHJbl B
oOIIMi pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OIICEHWBATh MU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBLHOCTH, MPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBISATh TMO3UTUBHOE CTPATETHYECKOE TOBEJICHUE B Pa3IMUHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATENBHYIO JEATEIBHOCTH B 001aCTH
(GU3UKK U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSATENLHO COCTABJISTH TUIAH PEUICHUSI PACUETHBIX U KaUE€CTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHHUS MPAKTHYECKOHW pabOThl ¢ YU4ETOM UMEIOUINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHMpATh paMKH Y4eOHOT0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;
JienaTh OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3KMKK, TOCTOSHHO MOBBIIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJIJICKT.

AdaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTHb KOPPCKTUBLI B ACATCIBHOCTD,
OOCHUBATb COOTBETCTBUC PC3YJIbTATOB LCJIAM,



BJIAJICTh HABBIKAMH II03HABATCJIIPHOW pediekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJbTATOB U
OCHOBAHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCHH JIJISl OIIEHKH CUTYAIlNH, BRLIOOPA BEPHOTO
pelICHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIIECHUSA MO HX
CHUKECHUIO;

MPUHAMATh MOTHUBBI M apryMEHTHI JPYTUX IIPU aAHAIN3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH CeOs1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHl JNPYTHX IPU aAHAIU3E PE3YJIbTATOB
JIESITCIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTmKeHHsS JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI TI0
bu3uke U1 ypOBHS CpeIHEro oOmero oOpa3oBaHUS Y OOyYaroIIUXCs

COBEpPIIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIUICKT, IIpeOoJIarafo I
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITIOCOOHOCThH aTanTHPOBATBhCS K
OMOIMOHAIILHBIM W3MEHEHUSIM W TIPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUM, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE EHCTBOBATH, UCXOA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYHUTHIBATh €ro IMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M COINIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI

K xoniy obyuenus B 10 knacce npeAMeTHBIE Pe3yIbTaThl Ha yIiTyOJIEHHOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHIA:



MMOHUMATh POJb (U3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANIbHOW M OTUYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpA,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UMYECKOWM TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UYECKON TEOPHUH B
dbopMHpOBaHUU MPEACTABICHUMN O (PU3NUECKON KapTHHE MUPA;

pasinyath yCIOBUS IPUMEHUMOCTH MOJieel (GU3nUecKuX Tel U MPOIEeCCOB
(sBNIEHUIT): MHEpUUANIbHAS CHCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TajICHUE,
a0CoJIIOTHO yrpyras jaedopmalivs, aOCONIOTHO YNpyroe W aOCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTH U TBEPIOIo
(KpUCTaIMYECKOr0) Teja, UIeaIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath ycioBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTPAHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUsA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M IepeMenieHus,
3akOHbl HprOTOHA, TIpUHUKMI  OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXAaHMYECKOW JHEprud,
yCIOBHSI paBHOBECUS TBEPJAOTO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTEMaTHYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
dbu3nYecKnX 3aKOHOB: TpeoOpazoBaHuii ['anuies, BTOPOrO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA W MEXAHWYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATH U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJokeHud MKT u 3akoHbl MOJIEKYyJIsIpHOU (GU3HKKA H
TEPMOJUHAMHUKU (CBA3b JAaBJICHUS HWJICAJBHOIO Tra3a CO CpelHeH
KMHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXKEHHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPIrUeN TEIIOBOTO ABUKEHHS €r0 YacCTULl, CBSI3b JIaBICHUS MUIECATIBbHOIO
razda C KOHUEHTpAalUHMEW MOJIEKYJ M €ro TEMIIEpaTypol, YpaBHEHUE
MenpaeneeBa—Kmaneiipona, mNEPBbBIA 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHHSI PHEPIHMU B TEIUIOBBIX MPOLECCAxX), IPU ATOM HCIOIb30BaTh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHeneeBa—Knanelipona;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUYECKHUE SIBICHHUS, HCIOJIb3Ys
OCHOBHBIE IOJIOKEHUS W 3aKOHBI 3JEKTPOJUHAMHKHU (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLHUI CYIEPIO3ULUU DIIEKTPUUYECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBUS NPUMEHHMOCTH 3akoHa KyioHa, a
TaK)KE€ MPAKTUYECKU BAXKHBIE COOTHOILIEHHWs: 3aKOHBI OMa I ydacTka
LHENA W U1 3aMKHYTOM DJJIEKTpUYeCKOM nenu, 3akoH Jxoymsa—J/lenna,
npasuia Kupxroda, 3akonst Dapanes 41 371€KTpoIn3a);

ONMKCHIBATh (PU3MYECKHE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIBL, IaBJIICHUE, TOTEHIUAJIbHAS YHEPT U1, KHHETUYECKas DQHEPIrus,
MEeXaHU4ecKasl S3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CUJla TSDKECTH, CWJIa YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUs
B3aUMOJICHCTBUS Tella ¢ 3eMJIEH BOIU3H €€ MOBEPXHOCTH, SHEPTHS YIIPYTOn
nedopManvii Ipy>KUHbBI, KOJUYECTBO TEIJIOTHI, a0COIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPTUs UACATHHOTO
OJTHOATOMHOTO Ta3a, padoTa UACATHHOTO Ta3a, OTHOCUTEIIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJl maeasbHOro TEIUIOBOrO ABHUTATENA; 3JIEKTPUUECKOE TMOJIE,
HaIpsKEHHOCTh AJIEKTPUYECKOrO TMOJs, HANPSHKEHHOCTD MOJI TOUYEYHOTO
3apsa WIM 3apsKEHHOrO 11apa B BaKyyMe M B IUAJIEKTPUKE, ITOTEHLIHAAI
AIEKTPOCTATUYECKOTO II0JISA, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABHKYIIAS
cuia, CUja TOKa, HalpsKEHHE, MOITHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IUDIOCKOIO  KOHJIEHCATOpa,  CONPOTHMBIEHHE  yyacTKa  LenNu ¢
MIOCJIE0BATENBHBIM U MAPAJUIENbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSICHATH  OCOOGHHOCTH  TPOTEKaHUS  (U3NYECKUX  SBICHUM:
MEXaHUYECKOE JIBHKEHUE, TEIJIOBOE JBWIKEHHE 4YaCTHLl BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEeHME, NU(PQy3us, UcrnapeHue,
KUIIEHUE U KOHJEHCAIM, IJIABJICHNE U KPUCTAJUIN3ALMs, HAIIPaBJIEHHOCTD
TEIUIONEPENAYM, IIEKTPU3ALNS TEJl, SKBUINOTCHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHHKA;

IPOBOAMUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM, IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BHUAE TIpapuKoOB € YYETOM aOCOFOTHBIX
MOIrPEIHOCTE  M3MEPEHMH, JeJaTh  BBIBOABI MO  pe3yjbTaraM
UCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIE HM3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHTEJIBHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBATh
MOJIyYCHHBIC Pe3yJibTaThl U JIeJaTh BBIBOJ O CTaTyce MPeI0KeHHON
TUIOTE3bI;

coOJTI01aTh TpaBwIIa 0€30TIaCHOTO TPY/1a IPH MTPOBEACHUH UCCIEAOBAHMH B
paMKax  y4eOHOro  OKCIEpUMEHTa, TpaKTUKymMa W  y4eOHO-
HCCJIEIOBATENICKOW U TPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pemiatb pacu€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOMN
(bU3MYeCKO MOJENbI0: Ha OCHOBAaHMM aHAIHW3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (U3MUYECKOW MOMCNIH, OTBEYAIOIICH TpeOOBaHUSIM 3a1adw,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNATHI (PU3NIECKUX
TEOpUM MPHU UCIOJIb30BAHUU MATEMAaTHYECKUX METOJIOB pEIleHUs 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWM MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM TOIYICHHBIX
pE3yNbTATOB;

peliath KayeCTBEHHBIC 3ajaud, TpeOylolue NPUMEHEHUS 3HAHWA W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IUKIA: BBICTPAWBATh JIOTHYCCKYIO
IIEMOYKY PACCYKICHHUI ¢ OTTOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOSKHBIX YIEHBIX-(PU3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH TOCIEACTBUS OBITOBOM M TPOU3BOJICTBEHHOM
NESATETPHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMH TIPOIECCaMHU, C
MO3UIIAN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIHOHATLHOM
MPUPOONIOIH30BAHUM, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKEHUHN
HAyKd W TEXHOJOTUW JUIsl JlajJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOrO
00I1IeCTBa;

NPUMEHATH pa3jnyHble CocoObl paboThl ¢ MH(pOpManmen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TMPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU ¢ MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINH
uH(OpMaITUH, TOTYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKHU
aHATM3UPOBATh  TOJIy4aeMyr  uH(popmamuioo W  OICHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

TPOSIBIISITH OpraHU3aIOHHBIC " NIO3HAaBaTEIIbHBIC YMCHUSI
CaMOCTOATEILHOTO MPUOOPETCHHSI HOBBIX 3HAHHMH B TIPOIIECCE BHITTOJIHCHHUS
MIPOCKTHBIX U YUEOHO-UCCIEA0BATEIILCKUX padoT;

paboTaTh B TpPyHNIe C HCIOTHEHHUEM pPa3TUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATFHO PACIPEACIIATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIMsIX, aJICKBaTHO OIICHMBATH BKJIAJl KaXXJAOTO U3
YYaCTHHKOB TPYTIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIHIO K Oyayiel mpodeccnoHaIbHON AesATEIbHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPHIIAL.

K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3yIbTaThl Ha yIiTyOJIEHHOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

MOHUMATh POJIb PUUKHU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATTbHOMN
U ATUYECKOMN cdepax NesTeIbHOCTH 4YeloBeKa, PoJib U MECTO (DU3UKU B
COBPEMEHHOU HAy4YHOM KapTUHE MUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U JTAJIbHEWIIIEM HAYYHO-TEXHUYECKOM pPA3BUTHUH,
3HAUEHWE OINHCATENHbHON, CHUCTEMAaTU3UPYIOMIeH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW (GYHKUUNA (U3MUECKOW TEOPUU — BJIEKTPOJUHAMUKH,
CHEeIMalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DHU3UKH, POJIb
¢dbuznyeckoid Teopuu B (POPMHUPOBAHUU MPEACTABICHUM O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOmEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IIPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJIeel (U3MUeCKuX Tell U POILEeCCOB
(s1B7E€HMIT): OHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJeOaHUs, MaTeMaTUYECKUl MAasTHUK, WJCalbHbIN
PY>KUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJICAIIbHBIN
KoJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJICJIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

paziuyath yCJOBHUSl (TpaHUIbl, O0JACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIE MPOUECCHl U SBJICHHUS,
UCIIOJb3Yys. OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIMalIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHUS



NIEKTPUYECKOro  3apsiga, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, TmpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE DJEKTPUYECKOM WEeNu CO CKOPOCTHIO
W3MEHEHMS CUJIbI TOKA, TOCTYJIAThl CIEUAIbHON TEOPUU OTHOCHUTEIBHOCTH
OiHIITETHA);

aHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHMSI, NCTIONB3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEeHHE  OHHIITEHHA I
dboToaddexra, mepBbIil U BTOPOU MOCTyNaThl bopa, MpUHIIUI COOTHOIICHUS
HeonpenenéHHocte ['eli3eHOepra, 3aKOHbBl COXpPAaHEHHs 3apsIOBOrO M
MacCOBOT0 YKCEN U SHEPTUU B SIICPHBIX PEAKILIMIX, 3aKOH PAJIUOAKTUBHOIO
pacriajna);

ONMKCHIBATH (PU3MYECKHE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
HaNpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NOJIA, pa3HOCTh MOTEHLUMAJOB, OAJIEKTPOJABIKYIIAS CWIa, WHIYKIHUSA
MarHWTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJIa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO TOJIA
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUNA UMITYJIbC, TOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3aps] siApa, SHEPTUs CBS3U A1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBUYECKUX  SBJICHUMA:
AIIEKTPOMArHUTHAsE UHYKLUS, CAMOUHYKIIMS, PE30HAHC, HHTEPPEPECHIIUS
BOJIH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)keHHeE,
dotornextpudeckuit 3G ekt (hotodrddexr), anbda- u 6eTa-pacmast saep,
raMma-u3JiaydeHue sijaep, pu3nyeckue MPUHITUIBI CIEKTPATBHOTO aHATN3a !
paboThI J1azepa;

ONpENENATh HAINpPABICHUE HHAYKLIUMUM MArHUTHOTO TOJIS IMPOBOAHUKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopenua;

CTpOUTH M300pakeHNe, Co3/jaBaeMOe ITOCKAM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAKOIIME ACTPOHOMUYECKUE TOHITHUS, TEOPUU U
3aKOHBI  JJI1 aHalm3a UM OOBACHEHUS (U3MYECKUX MPOIECCOB,
INPOUCXOSIINX B 3BE3[aX, B 3BE3JHBIX CUCTEMAaX, B MEKIaJTaKTUUECKON
cpelie; IBUKEHUs HEOECHBIX TEJ, BOJIOLNH 3BE31 U BeeneHHo;
OPOBOAMTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMIPAMBIX HW3MEPEHUN, MPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BHUAE TIpapuKoOB € YYETOM aOCOFOTHBIX
MOTPEIIHOCTEd  HM3MEPEHU, JIeaTh  BBIBOJABI IO  pe3yJbTaTaM
UCCIICIOBaHUS;



IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI,
IPOBOAMUTH ONBITHI IO MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
NOJlyYEHHBIE pe3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

OTKCHIBaTh METObI TIOJYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
co0mo1aTh MpaBuiia 0€30MacHOro TPyAa IPU IPOBEACHUH UCCIIETOBAHHI B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MIpaKTUKymMa W y4eOHO-
UCCJIEIOBATENICKOM U TMPOEKTHOM NIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: HAa OCHOBAHMM aHalIHM3a YCJIOBHS BBIOMpPATH
¢usnyeckue MOJeNd, OTBEYarollue TpeOOBaHMUSM 3aJadyM, HPUMEHATH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIAaThl (PU3UYECKUX TEOPH
OpU  WCIONB30BAHUHM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIUXCS TaHHBIX, aHAJTU3UPOBAThH
pe3ysbTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM MOTYYCHHBIX
pe3yJIbTaToB;

peliath KayecTBEHHBbIE 3ajaud, TpeOyiolue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eNnoB Kypca QU3WKH, a TAK)KE UHTErpalliu 3HAHUHA U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOPOil Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUe SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPHUHIIUATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(PUZUKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MUECKHMMM IMpolieccaMu, C
MO3UIUI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAIbHOM
MPUPOIOTNOIH30BAHUM, @ TAK)KE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTHUKEHUHN
HAYKM W TEXHOJIOTUM [JId JaJbHEUIIEr0 pPa3BUTUS YEJIIOBEYECKOIO
0O0IIIECTBA;

MPUMEHSTh Pa3UYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJIEp)KaHUSI C HCIOJB30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX



TEXHOJIOTUH, TIPH 3TOM HCIIOJIB30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHMH IS TIOMCKa, TEPEepadOTKU M TPESABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOU WH(OPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIIN
uH(OpMAIUK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKU
aHATM3UPOBATh  TOJy4aeMyr  uWH(popmamuioo W  OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISITH OpraHU3aIMOHHBIE u ITO3HABATEIILHBIC yMEHUS
CaMOCTOATEITHLHOTO MPUOOPETCHHSI HOBBIX 3HAHHUU B TIPOIIECCE BHITIOJTHCHHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEILCKUX padoT;

paboTaTh B TpyIIlE C HCIOJIHCHUEM pPa3IUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATLHO PACIIPEACIISATh IEITCIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJCeKBaTHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBIISATh MOTHUBAIIMIO K OyayIie nmpodecCunoHanbHON eSITEIHFHOCTH IO
CHCIUATBHOCTIM (PU3UKO-TEXHUICCKOTO TTPOPHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM
KonTposbHbIe
n/n MPOorpamMmMbl Bcero
padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHUWSA ITPUPOIbI
1.1 Hayunslii MeTo O3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 Crartuka TBEpAOTO TEna 5 1
24 3aKOHbBI COXPAHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKO TEOPUHU 15

3.2 Tepmoaunamuka. TernoBbie MaluHbI 20

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmorexa [JOK
https://m.edsoo.ru/f16b68d7

bubnmnoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7

bub6moreka [JOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

13 ArperaTHble COCTOSIHUS BelecTBa. @a3oBbIe
' HEPEXOIBI

Hroro no pazneny

Pa3nea 4. JIEKTPOJIUHAMUKA

4.1 DNeKTpUYEeCcKoe moJie
4.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK
4.3 Toxu B pa3nuyHbIX cpenax

Nroro no pazaeny

Paszea 5. PU3HUYECKHAN MPAKTUKYM

5.1 DU3NYECKUN TPAKTUKYM
Nroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

49

24

24

54

16

16

10

170

16

16

bubmoreka [JOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7
bub6moreka [JOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarautHoe none

1.2 DNeKTpOMarHuTHasi UHAYKIUs

Nroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJTHBI

2.1 MexaHuueckue KoJIcOaHus

2.2 DJEeKTpOMarHUTHBIE KOJIeOaHuUs

23 Mexanuueckue u SJICKTPOMArHUTHBIC

BOJIHBI

2.4 OnTuka

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

14

13

27

10

15

10

25

60

KonTpoJsbHbIe
padoThI

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 Ocuoset CTO

Htoro no pazaeny

5

1

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/39859¢f1

but6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

but6mmoreka [IOK
https://m.eds00.ru/39859ef1

bubmuorexa [JOK
https://m.eds00.ru/39859ef1

bubmorexa [JOK
https://m.eds00.ru/39859ef1

but6moreka [IOK
https://m.eds00.ru/39859ef1

bubmorexa [JOK
https://m.eds00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynspHO-BOJIHOBOM Ayain3m 15

4.2 dusuka atoma 5

43 dusKMKa aTOMHOTO SIPa U 3JIEMEHTAPHBIX
' YaCTUIL

Hroro no pasaeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU 12

Hroro o pasaeny 12

Paznen 6. PUSHUYECKHA MIPAKTUKYM

6.1 Pu3NYeCKU IPAKTUKYM 16 16

Hroro no paszneny 16

Pa3nes 7. OBOBINAIOIIEE IOBTOPEHHUE

Cucremarusanus U 00001eHue
IPEMETHOTO COJICPYKAHMS U OIbITa

7.1 . 15
JESTEIIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no paszneny 15
PeszepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 4 16

bubnunoreka [IOK
https://m.edso00.ru/39859¢f1

bubnunoreka [IOK
https://m.eds00.1ru/39859¢f1

bubnunoreka [IOK
https://m.edso0.ru/39859¢f1

bubmuorexa [JOK
https://m.edso0.ru/39859¢f1

bubnunoreka [IOK
https://m.edso00.ru/39859¢f1

bubnunoreka [IOK
https://m.edso0.ru/39859¢f1

but6mmoreka [IOK
https://m.edsoo.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
w/n Tema ypoka

dusnka — pyHaaMeHTaIbHas HayKa O
pupojie

HayuHblii METO1 TO3HAHUS K METOIBI
UCCIeI0OBaHUS (PU3NYECKUX SABICHUN

DKCIEPUMEHT U TEOPHsI B MPOIIECCE
no3Hanus npupoasl. Habmoaenue u
9KCTICPUMEHT B (PU3HKE

Crnioco0b1 n3MepeHus PU3NIECKUX
BEJINYHH

AOCOIOTHAS ¥ OTHOCUTEJIbHAS
MOTPEITHOCTH U3MEPEHUI
(U3HYECKUX BEIIMYUH

MopenupoBanue B pusuke. Ponb u
MecTo GU3UKU B (hOpMUPOBAHUHT
COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH
NI (S7

Mexaunueckoe amxenue. Cucrema
orcuera. OTHOCUTENBHOCTD
MEXaHU4YeCcKoro aBuxenusd. [Ipsamas u
oOpaTHas 3a/1a4yil MEXaHUKU

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmorexa [JOK
https://m.edsoo.ru/1beef346

bu6moreka [JOK
https://m.edsoo.ru/3a7fde29

bubnmnoreka [IOK
https://m.edsoo.ru/34¢49931

bubmorexa [JOK
https://m.edsoo.ru/ca2def03

but6mmoreka [IOK
https://m.edsoo.ru/7f18fda3

but6mmoreka [IOK
https://m.edsoo.ru/eabbded1

bu6moreka [JOK
https://m.edsoo.ru/e9a52{02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

Paaunyc-BekTop MaTepuanbHON TOYKH,
€ro INPOEKLIUU Ha OCU KOOPAMHAT.
Tpaekropus. [lepemerenue.
Ckopocts. MIX mpoekuyu Ha ocH
KOOpAWHAT

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onrcanue
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JIBUKCHUS

CrnosxeHue nepeMelieHuii u
ckopoctei. Pemenue 3agau

HepaBHOMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MPSIMOJTUHEHHOTO JBUKCHHUS C
MMOCTOSIHHBIM YCKOPEHHUEM

CBoOonHOe nasieHue. Y CKopeHue
CBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOP/MHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU M UX rpaduku

JIBr>keHue Teia, OpOIIeHHOr0 O/
YIJIOM K TOPU30HTY

KpuBonmHeliHOE nBUXEHUE.
JIBMKEHHE 110 OKPYKHOCTH. YTJI0Bas
U JIMHEHas ckopocTh. [lepuona u
yactoTa. LleHTpocTpemMurensHoe 1
IIOJIHOE YCKOPEHHE

bu6moreka [JOK
https://m.edsoo.ru/30a108a5

bub6moreka [JOK
https://m.edsoo.ru/89ba7190

bubnunoreka [IOK
https://m.edsoo.ru/761d18aa

bubmorexa [JOK
https://m.edsoo.ru/a99549a7

bubmuorexa [JOK
https://m.edso00.ru/b7560bbf

but6mmoreka [IOK
https://m.edso0.ru/f738109¢

bub6moreka [JOK
https://m.edsoo.ru/71cbb4fs

bub6moreka [JOK
https://m.edsoo0.ru/331961be



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

16

17

18

19

20

21

22

23

24

25

KontponbHas padoTa o Teme
"Kunemartuka"

ITepsbiit 3ak0H HproTOHA.
NHepuunanpHble CUCTEMBI OTCUETA.
[IpuHnnn otHOCUTENBHOCTH [ anunes.
HewnnepuuanpHble CUCTEMBI OTCUETA

Cuna. PaBHOJEHCTBYIOIIAS CUTIA.
Bropoii 3akoH Herotona. Macca

Bzaumopencreue ten. Tpernii 3aKoH
Hrrotona

[IpuHIUI Cynepno3uiuu CUIL.
Pemenue 3aga4y Ha IpUMEHEHUE
3akoHoB HeroToHa

3aKOH BCEMUPHOI'O TATOTEHUS.
DKBHUBAJICHTHOCTh TPaBUTALIMOHHON 1
MHEPTHOU MaccChl

Cuna TSHKeCTH M yCKOPEHUE
CcBOOOJHOTO MaJCHUSA

JIBr>KeHHe HEOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. IlepBas
KOCMUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BUasI cun
TpeHus. J[BUKEHHUE B )KUIKOCTH U
raze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpensl

bub6moreka [JOK
https://m.edsoo.ru/1242{32¢

bubnunoreka [IOK
https://m.edsoo.ru/5a9e4a64

bubnuorexa [JOK
https://m.edsoo0.ru/141d3837

but6mmoreka [IOK
https://m.edsoo.ru/57dba505

bubnunoreka [IOK
https://m.edsoo.ru/bdf997tb

bubmorexa [JOK
https://m.edsoo.ru/9aba2b0a

but6moreka [IOK
https://m.eds00.ru/2275726

bu6moreka [JOK
https://m.edsoo.ru/1 1abfa0a

bub6moreka [JOK
https://m.edsoo.ru/0ae2cd84

but6mmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo0.ru/2¢b29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26

27

28

29

30

31

32

33

34

Hasnenue. 'mapocrarnueckoe
nasienue. Cuia Apxumena

AOGCOTIOTHO TBEPAOE TEIO.
[MocTymarenbsHOE U BpalaTeIbHOE
ABWIKCHUC TBCPAOTO TCIIa

MoMEHT CUJIBI OTHOCUTENBLHO OCH
BpaieHus. [1nevo cubl

CrnoxeHue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TspkecTH Tena.
VYcioBust paBHOBECHUS TBEPAOTO TeJa.
Buns! paBHOBecus

Pemenue 3amau

KontponbHas padoTa o teme
"Innamuka. CTaTuKa TBEpIOTO Tena'

NMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
IlenTp Macc cUCTEMBI MaTepUaIbHBIX
ToueKk. Teopema 0 ABM)KEHUU LICHTpa
Macc

I/IMH}’J'II)C CHUJIbI U USMCHCHUC
HMMITyJIbCa TeJa. 3aKOH COXpaHEHUS
uMIyJbca. PeakTHBHOE TBUKCHUE

MoMeHT uMIlybca MaTEpUAILHON
Touku. IIpencrasienue o coxpaHeHuu
MOMEHTAa UMITYJIbCa B EHTPAIBHBIX
TIOJISIX

bub6moreka [JOK
https://m.edsoo.ru/a28aa7ad

bubnuorexa [JOK
bubnunoreka [IOK
https://m.edsoo.ru/2b95d57¢

but6mmoreka [IOK
https://m.eds00.ru/653d3459

but6mmoreka [IOK
https://m.edsoo.ru/9aa79a7d

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

bu6moreka [JOK
https://m.edsoo.ru/9f5a574c¢

bu6mmoreka [JOK
https://m.edsoo.ru/4bb8294b

bubnunoreka [IOK
https://m.edsoo.ru/13f0a221

bubmuorexa [JOK
https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

35

36

37

38

39

40

41

42

43

Pemenue 3amau

PaboTa cunel Ha MaJIOM U Ha
KOHEYHOM NEPEMEIICHHH.
I'paduueckoe npeacrapneHne padoOTHI
cuJbl. MOIITHOCTE CHUJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepHUaIbHOU TOUYKH

HOTGHHI/IaJ'II)HBIe 1 HEIIOTCHIIMAJIbHBIC
CHUJIBI. HOTGHHI/IaJ'IBHaSI SHECPIU-.
Bropas xocMudeckasi CKOpocTh

Tpetbst KocMUYecKast CkopocTh. CBsI3b
pa6OTI)I HCIIOTCHIMAJIBHBIX CHJI C
H3MEHEHHEM MeXaHWYeCKOM OHECPIrUuun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHyum ais uaeanbHOM
HKUJTKOCTH

KonrtpomnbHas pabota o teme
"3aKOHBI COXpPAHEHHUS B MEXaHUKE"

PazBuTune npenacraBieHuid 0 Ipupoie
TerI0Thl. OCHOBHBIE MOJI0KEHHS
MKT. uddysus. bBpoynoBckoe
JIBIKCHUE

CrpoeHue ra3000pa3HbIX, KUJIKUX U

TBEPABIX Tel. XapakTep ABMKECHUS U
B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/f7706d63

but6mmoreka [IOK
https://m.eds00.ru/913974c7

bu6moreka [JOK
https://m.edsoo.ru/9a5e2e74

bubnunoreka [IOK
https://m.edsoo.ru/554bafcc

bubnunoreka [IOK
https://m.edsoo.ru/f57b4e01

bubmuorexa [JOK
https://m.edsoo.ru/f30f43b6

but6moreka [IOK
https://m.edsoo.ru/474e7cda

bub6moreka [JOK
https://m.edsoo.ru/b0ad4445f

bub6moreka [JOK
https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

44

45

46

47

48

49

50

51

52

53

54

Macca u pa3mepsl MOJIEKYJ (aTOMOB).

KomnuectBo Bemectna. [locTosnnas
ABoraapo

Temmepatypa. TennoBoe paBHOBecHE.

Illkana [enbcust

Pemenue 3amau

NneansHbiii ra3. ['a30BbIe 3aKOHBI

YpaBuenue Menpeneena-
Kitaneiipona. Pemenue 3amau

AbcomoTHas TeMieparypa. 3aKoH
JlanpTOHA

N3omporieccsl B HAEaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA
I'paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3obapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

CBs13b a0COMIOTHON TEMIIEPaTyphI
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpeHEel KHHETUYECKOM dHEeprueu
MIOCTYIIATEJIBHOTO TEILIOBOTO
JBUKCHMSI €€ YaCTHIL

bub6moreka [JOK
https://m.edsoo.ru/c5b72ab7

bubnunoreka [IOK
https://m.eds00.ru/0070d493
bubnuorexa [JOK
https://m.edsoo.ru/1531aba5s
bubnunoreka [IOK
https://m.edsoo.ru/1deb2367
bubnunoreka [IOK
https://m.edsoo.ru/8d12¢328
but6mmoreka [IOK
https://m.edsoo.ru/14e02d1f

bu6moreka [JOK
https://m.edsoo.ru/68878d51

bubnmnoreka [IOK
https://m.edsoo.ru/1344327b

bubnunoreka [IOK
https://m.eds00.1ru/c8094721
bubnunoreka [IOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
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57

58

59

60

61

62

O0001IeHNEe U CUCTEMATU3 AL
sgagui mo treMe "OcHoBel MKT"

KonrtponsHas pabota o teme
"OcnoBel MKT"

TepmonrHaMHuueckasi CUCTEMA.
3ananue BHEMHUX ycinoBuid 1s T /1
cucTtemsbl. BHellIHME U BHYTpEHHUE
napametpsl. [lapamerpsl T/] cuctemsr
KaK CpeJIHHE 3HAUYCHUS BEJINYMH,
OIMCBIBAIOIIMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKHY.
CamonpousBonbHas penaxcarus T/
CHCTEMBI K TETJIOBOMY PaBHOBECHIO

Mopenb ueanbHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUS
MPUMEHUMOCTH 3TOU MOJIEIIN

VYpaBuenue Menaeneepa-Knaneiipona
Y BbIpaXXCHHE ISl BHYTPCHHEH
SHEPTUU

BrIpaxenue 111 BHyTpEHHEN YHEPTUA
OJTHOATOMHOT'0 HJIEAJIbHOIO Ta3a.
KBasucraTnueckue 1 HeCTaTH4ecKue
MIPOLIECCHI

DOnemeHTapHas paboTa B
TepMOAMHaMUKe. Brruncienune
paboTsl o rpaduKy mporecca Ha pV-
uarpamme

bub6moreka [JOK
https://m.edsoo.ru/09d12£d8

bubnuorexa [JOK
https://m.edsoo.ru/13adad59

bubmorexa [JOK
https://m.edsoo.ru/5f8d38a3

bubmorexa [JOK
https://m.edsoo.ru/8ec51210

but6moreka [IOK
https://m.eds00.ru/29355001

bub6moreka [JOK
https://m.edsoo.ru/bal178d0

bub6moreka [JOK
https://m.edsoo.ru/ac5cacl5

bubnunoreka [IOK
https://m.edsoo.ru/741d5738



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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66

67

68

69

70

71

72

73

Tennonepenava kak crmoco6
W3MEHEHUS BHYTpeHHEH sHepruun T/]
CUCTEeMBI 06€3 coBepIleHUs PaboThI

KonBekuusi, TenionpoBogHOCTb,
U3Iy4YCHHE

KomnyectBo Temnorel. TenmnoéMKoCTh
Tesa. Y IelbHasg U MOJIsIpHast
TEINIOEMKOCTH BeIllecTBa. Y IeIbHas
TEIUIOTa CrOPAHUS TOIJIMBA

Pacuér xonmuecTBa TEIIIOTHI IPU
Terionepeaye

[TonsiTue 06 amuabaTHOM MpoIEcCce.
[TepBrlil 3aKOH TEPMOAMHAMUKHU

KonmuaecTBo TemnoTh u paboTa Kak
MEpbl U3MEHEHUS! BHYTPEHHEHN
sHepruu T/] cuctembl

BTopoii 3aKk0H TEpMOIMHAMUKY JUIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporueccoB. HeobpatumocTts
MPUPOIHBIX MPOLIECCOB

[IpuHIUIIBI AENCTBUS TEMIOBBIX
mamuH. KITJT

MakcumansHoe 3Hadenue KIT,. Iukn
Kapno

Pemenue 3amau

DKOJIOTUYECKUE ACTIEKTHI
HCITIOJIBb30BAaHUA TCIIJIOBBIX

bub6moreka [JOK
https://m.edsoo.ru/3d734561

bubnunoreka [IOK
https://m.edsoo.ru/157b54cd

bubnuorexa [JOK
https://m.edsoo.ru/7ba67355

but6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bub6moreka [JOK
https://m.edsoo.ru/d8098824

bubmorexa [JOK
https://m.edsoo.ru/b047alcd

bubmorexa [JOK
https://m.edsoo.ru/c6f4f464

but6moreka [IOK
https://m.edsoo.ru/2e945513

bub6moreka [JOK
https://m.edsoo.ru/fe3857b9

bubnunoreka [IOK
https://m.edsoo.ru/b3efal 8b

bubnunoreka [IOK
https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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76

77

78

79

80

81

neurareneil. TernoBoe 3arpsi3sHEHUE
OKpYKaloIleil cpeasbl

Pemmenue 3agau

O0001IeHNe U CHCTEMATU3 AL
3HaHu# 1o teme ""TepMoauHaMuKa.
TemnaoBble MAIIMHEL"

KonrtpomnsHas pabota o teme
"Tepmoaunamuka. TerniaoBbie
MAaIngbr"

[TapoobpazoBanue 1 KOHIEHCAIHS.
Hcnapenue u kutieHue. Y aenbHas
TEII0Ta Mapoodpa3zoBaHus

HacelmeHnnsle ¥ HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCUMOCTD
[JIOTHOCTH M JIaBJIEHHUS HACBIIIEHHOTO
napa oT TeMIepaTypsbl, uX
HE3aBUCUMOCTE OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KATICHUS OT JaBJICHUS B
KUJKOCTH

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh

Pemenue 3amau

TBépnoe teno. Kpucramnmueckue u
amopQHble Tena. AHU30TPOIHS
CBOMCTB KpUCTAJLIOB

bubnunoreka [IOK
https://m.edsoo.ru/c8c70432

bubnunoreka [IOK
https://m.edsoo.ru/28d62b3f

bubmorexa [JOK
https://m.edsoo.ru/1b6e26¢5

bu6mmoreka [IOK
https://m.eds00.ru/618e¢6777

bubmuorexa [JOK
https://m.edsoo.ru/f5¢17d02

bubmuorexa [JOK
https://m.edso00.ru/30ebbb79

but6moreka [IOK
https://m.edsoo.ru/18e951f3

but6mmoreka [IOK
https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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84
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86
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90

[InaBneHue u KpucTamIU3anusl.
VY nenpHas TEIoTa MIaBICHUS.
Cyb6numarnus

Hedbopmaruu TBEpAOTO TENA.
Pactsxenne u cxxatue. CrnBur.
Moayns FOnra. [Ipeaen ynpyrux
nedopmaruit

TenoBoe pacIMpEeHNE KUIKOCTEN U

TBEPJBIX TEJI. AHTAPMOHU3M
TEIUIOBBIX KOJIEOAHUI YaCTHII
BeIlleCTBa

IIpeoOpazoBanue 3Heprun B (ha30BBIX

nepexojiax

YpaBHEeHHE TEIUIOBOTO OamaHca

Pemenue 3amau

IToBepXHOCTHOE HATSKEHUE.
Kanunnsapueie sinenus. JlaBinenue
M0/ HICKPUBJICHHOM MOBEPXHOCTHIO
*)unkoctu. @opmyiia Jlammaca
O000I1IIeHNE U CUCTEMATHU3ALUSI
3HaHUMU 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. @a3oBbie
nepexopl"”

KonrtpomnbHas pabota o teme

"ArperatHble COCTOSIHHSI BEIIECTBA.

®dazoBbie epexoan”

bub6moreka [JOK
https://m.edsoo.ru/6ee91e9f

bubnmnoreka [IOK
https://m.edsoo.ru/dalaabl0

bubnmnoreka [IOK
https://m.edsoo.ru/7ba5edf2

bubmuorexa [JOK
https://m.eds00.ru/97a0672f

bubmuorexa [JOK
https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK
https://m.edsoo.ru/8ab7f40d

bubmorexa [JOK
https://m.edsoo.ru/b42{1{97

bubmuorexa [JOK
https://m.edso00.ru/0b52575¢

but6mmoreka [IOK
https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
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DneKTpu3aIus Tel U e€ MPOosIBJICHUSI.
DnekTpudeckuil 3apsa. /[Ba Buna
ANEKTPUUYECKUX 3apPSI0B.
[TpoBOAHMKY, TUANEKTPUKH U
IIOJIYIIPOBOJHUKU

DJIeMEHTapHbIN AIEKTPUUECKUN
3apsj. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa

B3anmopericteue 3apsnoB. TodyeuHble
3apsabl. 3akoH Kynona

Pemmenue 3agau

DnekTpuyeckoe noje. Ero neiictue
Ha DIIEKTPUUECKHE 3apsIbI

Hanpssk€HHOCTB IIEKTPUYECKOTO
niosst. [IpoOHbIii 3apsia. Jlnaum
HaMpsHKEHHOCTH JIEKTPUUYECKOTO
noJisi. OTHOPOAHOE 3JIEKTPUUECKOE
noie

TloTeHIMaAILHOCTD
3JIEKTPOCTATUYECKOTO MoJist. Pa3HOCTH
MOTEHIIMAIOB U HANPSIKEHUE

HOTGHI_[I/IaJILHa}I OHEPTIUs 3apsia B
3JIEKTPOCTATHYECKOM II0JIE.
[ToTeHIman 3J1eKTPOCTaTUYECKOTO
TIOJISt

bu6moreka [JOK
https://m.edsoo.ru/laff445f

bu6moreka [JOK
https://m.edsoo.ru/f49afd24

bubnmnoreka [IOK
https://m.edsoo.ru/445b7746

bubmuorexa [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

but6mmoreka [IOK
https://m.edsoo.ru/05c6bfal

bu6moreka [JOK
https://m.edsoo.ru/3dac6957

bubnunoreka [IOK
https://m.edso0.ru/80021447

bubnunoreka [IOK
https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
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108
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110

CBs13p HaNPSKEHHOCTH OIS U
Pa3HOCTH NMOTCHIIMAJIOB [
INEKTPOCTATUYECKOTO MO
[IpuHnun cynepno3unun
BJIEKTPUYECKUX MOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsna. [lome
PaBHOMEPHO 3apsKEHHOM chepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO
00BEmy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM
noJie. YClIOBUE paBHOBECHS 3apsiiOB

JIMDIIEKTPUKHY U IIOJIyIIPOBOJHUKU B
JNEKTPOCTATHYECKOM I10JI€

Kongencarop. DneKkTpoéMKOCTh
KOHJEHCATOPa. DIEKTPOEMKOCTh
IUIOCKOTO KOHIEHCATOPA

[TapannensHOE coeMHEHNE
KOHJICHCAaTOPOB

IlocienoBaTebHOE COEMUHEHUE
KOHJIEHCATOPOB

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

Pemenue 3agau

bub6moreka [JOK
https://m.edsoo.ru/df7a6838

bubnunoreka [IOK
https://m.edsoo.ru/Ocfe4a6c

bubnuorexa [JOK
https://m.edsoo.ru/5a582263

bubmuorexa [JOK
https://m.eds00.ru/b297b5c3

bu6mmoreka [IOK
https://m.edsoo.ru/f7a665ee

bu6moreka [JOK
https://m.edsoo.ru/32405eab

bubmuorexa [JOK
https://m.edsoo.ru/060ebab3s

but6mmoreka [IOK
https://m.edso0.ru/845b4{73

bub6moreka [JOK
https://m.edsoo.ru/d11e8ce?

bubnunoreka [IOK
https://m.edso00.ru/1€992920

bubmuorexa [JOK
https://m.edsoo.ru/73a34f18

bubnunoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
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116

117

118

119

120

121

JIBro>keHue 3apsiKEHHOM YaCTHUIIbI B
OJTHOPOJTHOM DJICKTPHYECKOM I10JIe

Pemenue 3amau

O0001IeHNEe U CUCTEMATU3 AL
3HAHUU IO TeMe "DIIEKTPUYECKOE
nosne"

KontponbHas padoTa o teme
"Dnexkrpuueckoe nose"

Cwuia Toka. [IocTOSSHHBIN TOK.
VYcioBus CylieCTBOBAHUS
TTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA

Hcrounuku Toka. Hanpsbxenue u
OJIC

3akoHn Oma 15 y4acTKa LenH.
DIIEKTPUYECKOE COMPOTUBIICHUE

3aBUCUMOCTb COTIPOTHUBIICHUS
OJTHOPOJTHOTO TIPOBOJTHHUKA OT €TI0
JUTMHBI ¥ TITIOIIATU TIONIEPEYHOTO
CEUCHHUS

VY 1enbHOE CONPOTUBIICHUE BEILIECTBA.

Pemenue 3amau

[TocnenoBarensHOE, apasieabHOE,
CMEIIaHHOE COEANHEHUE
IIPOBOJIHUKOB

Pacuér pa3zBeTBIEHHBIX

3NeKTpuuecKkux uenei. [Ipasumna
Kupxroda

bub6moreka [JOK
https://m.edsoo.ru/8341d6ac

bu6mmoreka [IOK
https://m.edso0.ru/5752603f

bu6moreka [JOK
https://m.edsoo.ru/cefe90e9

bubmorexa [JOK
https://m.edsoo.ru/233311b5

but6mmoreka [IOK
https://m.edso0.ru/0839al 15

bub6moreka [JOK
https://m.edsoo.ru/f14251e

bubnunoreka [IOK
https://m.edsoo.ru/95fcdf51

bubmorexa [JOK
https://m.edsoo.ru/437{8300

but6moreka [IOK
https://m.edsoo.ru/236f7¢07

bu6moreka [JOK
https://m.edsoo.ru/1794¢f37



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
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127

128
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130

131

132
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134

Pemenue 3amau

Pabota anekTpuueckoro Toka. 3akoH
Jxoyns —Jlenna

Pemmenue 3agau

MOIIHOCTB 3JEKTPUIECKOTO TOKA.
TernoBast MOLIHOCTb, BBIEISIEMAst HA
pe3ucrope

Pemmenue 3agau

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHHUKA TOKA

3akoH OMa Jyist TOJTHOM (3aMKHYTOM)
3JIEKTPUYECKON e

Pemenue 3amau

MomnHocTs UCTOYHHUKA TOKA

Kopotkoe 3ambikanne

KOHILCHC&TOp B IICTIM ITIOCTOSAHHOI'O
TOKa

Pemenue 3amau

Pemienue 3aau mo teme
"[IoCTOSIHHBIN 1EKTPUUECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/3881b469

bu6moreka [JOK
https://m.edsoo.ru/a3605c5¢

bu6moreka [JOK
https://m.edso00.ru/6761bf0f

bu6moreka [JOK
https://m.eds00.ru/99750a6f

bu6moreka [JOK
https://m.edsoo.ru/eb72fc24

bubnunoreka [IOK
https://m.edsoo.ru/72d453af

bubmorexa [JOK
https://m.edsoo0.ru/221{40fb

bu6mmoreka [IOK
https://m.eds00.ru/3580b679
bubmuorexa [JOK
https://m.edsoo.ru/a0ae51d8
bubnunoreka [IOK
https://m.edsoo.ru/546£5632

bubmuorexa [JOK
https://m.edsoo0.ru/3536813¢

bubmorexa [JOK
https://m.edso0.ru/4410cef0

but6mmoreka [IOK
https://m.edsoo.ru/a7340a29



https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
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138
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140

141

142

143

144

145

Pemenue 3agay mo reme
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

Pewenue 3anau o reme
"[TocTOSIHHBIN 371EKTpUYECKUN TOK"

O000I1IIeHNE U CUCTEMATHU3ALUS
3HaHUH 110 TeMe "T1oCTOSTHHBIN
3JEKTPUUYECKUN TOK"

KontponbHas padoTa o teme
"ITocTOSHHBIN 37IEKTPUYECKHI TOK"

DnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHbIX BEUIECTB. DJIEKTPUUECKHIM
TOK B MeTaju1ax. CBEpXIpPOBOAUMOCTh
DNEKTpUUECKUN TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
@apanest 1 IEKTPOIU3a

DnexTpuueckuil Tok B razax. [lmazma

DJEeKTpUUECKUH TOK B BaKyyMe.
BakyymHble mpu6opsbI

DIIEKTPUYECKUH TOK B
MOJTyIPOBOTHUKAX

[TonynpoBoAHUKOBBIE TPUOOPHI

®u3HUECKU IPAKTUKYM 110 TEME
"M3mepeHue cuibl TOKa U
HaIPSDKEHUA B LENHU IOCTOSTHHOTO
TOKA IPY IOMOIIM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIbHBIX

bub6moreka [JOK
https://m.edsoo.ru/744261b8

bubnuorexa [JOK
https://m.edsoo.ru/eb5d4687

but6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [JOK
https://m.edsoo.ru/1885ddf1

bubnunoreka [IOK
https://m.edsoo.ru/da794295

bubmuorexa [JOK
https://m.edso00.ru/4b423491

bubmuorexa [JOK
https://m.eds00.ru/92d92{76

but6mmoreka [IOK
https://m.edsoo.ru/2E+160

bub6moreka [JOK
https://m.edsoo.ru/ab61c660

bub6moreka [JOK
https://m.edso00.ru/83622200

bub6moreka [JOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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147
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npuOopoB" win "3HAKOMCTBO C
nudpoBoii mabopartopueit o Gpusnke.
[Tpumeps! u3mepenus HU3NIECKUX
BEJIMYMH TIPU TOMOIII
KOMITBIOTEPHBIX 1aTYMKOB"

DU3NYECKUN TPAKTUKYM 110 TEME
"N3yyeHne HepaBHOMEPHOTO
JBUKCHHUSI C LIEJIBIO ONpeAeTICHUS
MTHOBEHHOU cKopocTH"

®u3HUECKU IPAKTUKYM 110 TEME
"U3mepeHue yCKopeHus mpu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
und "Hccnenosanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NPU
PaBHOYCKOPEHHOM JIBHXKEHHUH"

DU3NYECKUN TPAKTUKYM 110 TEME
"U3mepeHue yCKOpeHHsI CBOOOTHOTO
najgeHus" win "U3yueHnne qBUKEHUA
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

DU3NYECKUN TPAKTUKYM 110 TEME
"M3yueHue NBUKEHUS Tea Mo
OKPYKHOCTH C TIOCTOSTHHOH 10
MOJYJIIO CKOPOCTBIO" MIIN
"UccnenoBanue 3aBUCUMOCTH
nepro/ia oOparieHuss KOHH4eCKOro
MasTHUKa OT €ro napamerpos"

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3MepeHue paBHOAECUCTBYIOIIEH

bub6moreka [JOK
https://m.edsoo.ru/f62925f

but6moreka [IOK
https://m.eds00.ru/6960b6ef

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

but6moreka [IOK
https://m.edsoo.ru/bef53514

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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CHWJIBI TP ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH" MIIN
"I[IpoBepka runoTe3sl O
HE3aBHCHMOCTH BPEMEHHU JABM)KCHUS
OpycKa Mo HAKJIOHHOH TJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

DU3NYECKUN TPAKTUKYM 110 TEME
"UccaenoBanue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOSHUKAIOIINX B TPy KHHE
U pEe3UHOBOM 00paslie, OT UX
nepopmanuu” wnn "M3ydyenne
JIBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
6510K"

DuU3HYECKUN IIPAKTUKYM I10 TEME
"U3zmepenue kodhduiiuenTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kodpdunmenta 3apucumoctu Frp(N)"
nid "Uccnenosanue IBUKECHUS
OpycKa [0 HaKJIOHHOM IJIOCKOCTH €
MEePEeMEHHBIM KO3 PUITEHTOM
TpeHus" win "M3yueHue ABUKEHUs
rpy3a Ha Bajly C TpeHHEM"

DU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBanue yciIoBHl paBHOBECHS
TBEPZOTO TeJa, UMEIOIIETO OCh
BpauieHus" uwiu "KoHcTpynpoBaHue
KPOHUITEMHOB U paCcy€T CUII
ynpyroctu" wiu "M3yuenue

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bubnunoreka [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
https://m.edsoo.ru/4a04{4{7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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YCTOMYHUBOCTHU TBEPIOTO TEIIA,
HMMEIOIIETO TI0MAlb OOpkI"

DuU3NUECKUN IPAKTUKYM 110 TEME
"N3mepeHune ummyibca Tesa no
TopMo3HOMY IyTu" unu "U3mepenue
CHJIBI TATH, CKOPOCTH MOJEIU
JIEKTPOMOOIIS U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEHNE H3MEHEHHUS
HMITYyJIbCA TEJIa C UMITYJIbCOM CHIIbI"
unu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU yTIPYTOM
B3auMozeiicTBun" win "M3mepenne
KUHETHUYECKON PHEPIUU TeJa Mo
TOPMO3HOMY ITyTH"

DuU3HYECKUN IIPAKTUKYM I10 TEME
"N3yueHune u30TepMHUUECKOTr0
nporecca (peKOMEHI0BaHO
WCIOJIb30BaHUE ITUPPOBOi
nabopartopun)" wiun "N3ydyeHune
HU30XOPHOTO Mpolecca” Win
"U3yuenue uzobapHoro nporecca"
nmu "IIpoBepka ypaBHEHUs
cocTostHUA"

DU3NYECKUN TPAKTUKYM 110 TEME
"U3mepenue yaenbHou
temtoéMmkoctu" win "Uccienosanue
MpolLiecca OCThIBAHMSI BellecTBa" UITU
"UccnegoBanue aguadaTHOTO
npouecca” nin "Mzyuenue

but6mmoreka [IOK
https://m.edsoo.ru/8561fb28e

bubnunoreka [IOK
https://m.edsoo.ru/e0fe7e07

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

159

B3aUMOCBSI3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJCHCTBUSA
U TeMIIEPaTypbl KUIIEHUSI KUIKOCTEH"

®u3HUECKU IPAKTUKYM I10 TEME
"N3yueHune 3akoHOMepHOCTEN
HUcnapeHus KUJIKocTen" mim
"U3mepeHue yaenbHON TEMI0ThI
naBieHus apaa" unu "M3ydenue
CBOMCTB HAaCBIIICHHBIX apOB" MU
"N3mepeHne abCoTOTHOM BIIAXKHOCTH
BO3/lyXa M OLIEHKa MaccChl apoB B
nomenieHun". 3mepenue

ko3¢ HUIIIEeHTa TTOBEPXHOCTHOTO
HATSKEHUSA

DuU3HYECKUN IIPAKTUKYM I10 TEME
"HabmioneHue npeBpamieHus YHEpruu
3apsKEHHOT0 KOHAEHCATOpa B
SHEPTHIO U3TYyUYCHUsI CBETOIMOAA" WU
"M3yuyeHue npoTekaHus TOKa B LIETIH,
coaeprkaliel KoHaencatop' uim
"Pacnipenenenue pa3HoCTH
MOTEHIIUAJIOB (HANIPSDKEHUs) TIPU
IIOCJIEZIOBATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

DU3NYECKUN TPAKTUKYM 110 TEME
"UccaenoBanue CMEMIAHHOTO
COEIMHEHUS PE3UCTOPOB" WK
"N3mepeHne yenbHOro
COIPOTHBIIEHUS IIPOBOJHUKOB' WK

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bub6moreka [JOK
https://m.edsoo.ru/ec424377

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161

162

163

164

165

166

"UcciaenoBaHue 3aBUCUMOCTH CHJIEI
TOKa OT HAMPSKCHUSI JIJIST JTAMITBI
HakagIuBaHus"

®u3HUECKU IPAKTUKYM I10 TEME
"HabGrorenne aiekTponnsa’ wim
"MU3mepenue 3apsia 0JHOBAJIEHTHOTO
noHa" win "HccnenoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI"
nnu "CHATHE BOJIBT-aMIIEPHON
XapaKkTEePUCTUKU quoaa”

PeseprubIil ypok. O6001eHNE 1
CUCTeMaTH3alus 3HAaHHU 10 TeMe
"KunemaTtuka"

PesepubIiil ypok. O60011eHuE U
cCUCTeMaTH3alusl 3HAaHUM 10 TeMe
" Jlunamuka"

PesepBHelil ypok. O600IeHHE U
cucreMatu3anuvda 3HAHUH 110 TEME
"CraTtuka TBEp0TO TeNa"

PesepBHelil ypok. O6o00IeHHE U
cucTeMaTH3alus 3HaHUH 10 TemMe
"3aKOHBI COXpPAHEHHUS B MEXaHUKe"

PezepBHblit ypok. O0o0IeHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
teopun"

PeseprubIil ypok. O6001eHNE 1
cUCTEMaTH3allMs 3HAHUH 110 TEME

bub6moreka [JOK
https://m.edsoo.ru/64b6e901

but6moreka [IOK
https://m.edsoo.ru/ed017d93

bu6moreka [JOK
https://m.edso0.ru/3149956b

bubnunoreka [IOK
https://m.edsoo.ru/0f9752ac

bubmorexa [JOK
https://m.edsoo.ru/6¢0df9cc

but6moreka [IOK
https://m.edsoo.ru/de148976

bub6moreka [JOK
https://m.edsoo.ru/Obcc77¢cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"Tepmonunamuka. TeraoBbie
MaIIuHe"

PesepBHelil ypok. O6001IeHHE U
167 CHCTEMaTH3alus 3HAaHUH 110 TEMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.

®da3oBkle Tepexoab"”

PesepBHelil ypok. O600IeHHE U
168 CHUCTEMAaTH3alMs 3HAHUH 110 TEME
"DnexTpuueckoe moie"

PezepBHblit ypok. O000mIeHNE U
169 CHUCTEMAaTHU3alMs 3HAaHUH 10 TEME
"[IoCTOSIHHBIN 31EKTPUUECKUIN TOK"

PeseprubIil ypok. O6001eHNE 1
170 CHUCTEMAaTHU3alMs 3HAaHUH 10 TEME
"Toku B pa3nuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

170

16

bubnunoreka [IOK
https://m.edsoo.ru/59ca5¢91

bubmorexa [JOK
https://m.edsoo.ru/f2381c0c

but6mmoreka [IOK
https://m.edsoo.ru/3caebdal

bu6moreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Jdara nuppoBbIe
Tema ypoka KonTpoasnbsie IIpakTnueckue bp
n/n Bcero H3ydeHus: o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
BzaumoneiicTBrue MOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM 1 Bubmmorexa [IOK
POBOA ’ https://m.edsoo.ru/487a8593
MarnutHoe noje. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIIAH.
[IpuHuun cynepno3unumn 1 bu6nuorexa LIOK
MarHuTHBIX noJsiei. JInanu https://m.edsoo.ru/4clabceb
MarHuTHON UHAYKIIUU
MarsuTHO€ 1oJje NPOBOJHUKA C 1 bu6mmoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HallpaBJIEHUE U | bu6muoreka [IOK
MOIYJIb https://m.edsoo.ru/26d9c5Sba
Pemenue 3anau 1 bubmorexa OK
https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [JOK
DJeKTpOU3MEpHTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanrpaBJIE€HUE U
MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 bu6nuorexa LIOK
YacTULBI B ONHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
bu6nuoreka [JOK
Perrenue 3amau 1 &

https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

10

11

12

13

14

15

16

17

18

19

20

PaGora cunbl Jlopenna

Pemenue 3agau

MarHuTHO€ 10Jie B BEILIECTBE.
deppomarHeTuky, napa- u
IamMarHeTUKN

OCHOBHBIE CBOMCTBa
dbeppomarnerukoB. [Ipumenenue
(beppoMarHeTuKoB

Pemenne 3amad mo Teme
"Maruautaoe noue"

Pemenue 3amau mo reme

"MaruutHoe moJe"

SIBiIeHME IEKTPOMArHUTHOU
unaykiun. [Totok BekTopa
MarHUTHON HHIIyKIIUU

O1C nnnykuuu

3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

Buxpesoe anexrpudeckoe mnoie.
Toxu dyko

O/1C nHAYKIMH B JBUKYIIUXCSA
IIPOBOAHMKAX

Pemenue 3agau

but6mmoreka [IOK
https://m.edsoo.ru/d518bedb

but6mmoreka [IOK
https://m.eds00.ru/93617bd9

but6mmoreka [IOK
https://m.eds00.ru/30ff9608

bub6moreka [JOK
https://m.edsoo.ru/0b58190a

bubnunoreka [IOK
https://m.edsoo.ru/5b55¢307

bubmorexa [JOK
https://m.edsoo.ru/41c4ae8a

but6mmoreka [IOK
https://m.edsoo.ru/b3efalcl

bub6moreka [JOK
https://m.edsoo.ru/48150bd8

bub6moreka [JOK
https://m.edsoo.ru/a6dec188

bubnunoreka [IOK
https://m.edsoo.ru/15abe140

but6mmoreka [IOK
https://m.eds00.ru/0235cc02

but6mmoreka [IOK
https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
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26

27

28

29

30

[IpaBuno Jlenna

NunyktuBHOCTH. Karymika
WHAYKTUBHOCTH B IIETIH
MOCTOSTHHOTO TOKa

Asnenue camounaykiuu. 3/C
CaMOWHTYKITUH

3HCpFI/I$I MAarauTHOTIO IMOJIA KaTyIlIKN

C TOKOM. DJIEKTPOMAarHuTHOE I0JIe
Pemenue 3anau

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUH 110 TEME
"DnekTpoauHaMuka"

KonTtponbnas paboTa mo teme
"OnekTpoauHaMuka'

KoneOarensHas cucrema.
CBoOOIHBIE KOJIEOaHUSL.
I"apmoHnueckue koyeOanus

Kunematnueckoe U THHAMHUYECKOE
oITHCaHue KoeOaTeIbHbBIX
IBUKCHUH

DHepreTuueckoe onucanue. BeiBoa
JUHAMUYECKOTO OIMUCAHUS
rapMOHHYECKHUX KOJICOaHUH U3 UX
SHEPreTUYECKOro U
KUHEMATHYECKOTO OMUCAHUS

but6mmoreka [IOK
https://m.edsoo.ru/bbc22726

but6mmoreka [IOK
https://m.edsoo.ru/621eae9d

bubnunoreka [IOK
https://m.edsoo.ru/7ee60cal

bubmuorexa [JOK
https://m.edsoo.ru/b3c0adl 1

bubmorexa [JOK
https://m.eds00.ru/8869d2b

but6mmoreka [IOK
https://m.eds00.ru/76484025

bu6moreka [JOK
https://m.edsoo.ru/8ae09b98

bubnunoreka [IOK
https://m.edsoo.ru/7¢1db385

bubmuorexa [JOK
https://m.edsoo.ru/87¢e9498

bubmuorexa [JOK
https://m.edso00.ru/e3¢99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
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36

37

38
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40

Awmrutyna u asza konebaHuit

[Tepuon u yacTora KoJleOaHUH.
[Tepron MasbIx CBOOOIHBIX
KoJIeOaHMI MaTEMaTHYECKOTO
MasTHUKa. [leproa cBOOOTHBIX
Kose0aHuil Mpy>KMHHOTO MasTHUKA

3aTyxaromue KojieOaHusl.
BrinyxneHHbIe KoneOaHusl.
Pezonanc

ABTOKOJIEOaHUSA

Pemenue 3agau

VYpok-koHpepeHuus "Mexannyeckue
Kosie0aHUs B MY3bIKaIbHBIX
MHCTpyMEHTax"

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUM 110 TeMe "MexaHnnueckie
KoJiebanus"

DNeKTpOMarHuTHbIE KoJeOaHusl.
KonebarenbHbIi KOHTYD

®opmyna Tomcona. Csizb
aMIUIUTYIbI 3apsiia KOHAEHCAaTopa ¢
aMIUTUTY 10N CHUIIBI TOKA B
Kose0aTeTbHOM KOHTYpE

3aKOH COXpaHEHUs SHEPTUHU B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/7a0c439a

bu6mmoreka [IOK
https://m.edsoo.ru/e0399319

bu6mmoreka [IOK
https://m.edsoo.ru/72e¢93d09

bu6moreka [JOK
https://m.edsoo.ru/6add2644
but6mmoreka [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5

bubnunoreka [IOK
https://m.edsoo.ru/8ef587be

bubmuorexa [JOK
https://m.edsoo.ru/eb84182f

but6mmoreka [IOK
https://m.edsoo.ru/d4adabde

bub6moreka [JOK
https://m.edsoo.ru/0939afl

bubnunoreka [IOK
https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
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47

48
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50

3aryxarolue J1eKTpOMarHuTHbIE
KoseOaHus. BeiHyXK/IeHHbIE
ANEKTPOMarHUTHBIC KoeOaHus

IIepemeHnHsbIl TOK. Pezucrop u
KOH/JIEHCATOP B LIETH IEPEMEHHOTO
TOKa

Karymika HHIyKTUBHOCTH B IIETIN
IIEPEMEHHOT0 TOKA

3akoH OMa 11l 3IEKTPUYECKON LEnn
MEPEMEHHOT0 TOKa

MOImHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U ICUCTBYIOIIECE
3HAYEHUE CHJIBI TOKA M HAIIPSKECHUS

Pe3onaHc B 351eKTpHUYECKON LIETIH

Pemrenue 3agau

WneanbHbIA TpanchopmaTop.
[IpousBoacTBO, nepenaya u
MOTpeOIeHUE DIEKTPHUICCKON
SHEPTUU

DKOJOTrH4eCKHE PUCKU TIPU
IPOU3BOICTBE IEKTPOIHEPTUN.
KynbTypa ucnonp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

Pemrenue 3agau

bub6moreka [JOK
https://m.edsoo0.ru/5¢668619

bubnunoreka [IOK
https://m.edsoo.ru/84836152

bubnuorexa [JOK
https://m.edsoo.ru/cfa307af

but6mmoreka [IOK
https://m.edsoo.ru/8bae38e6

bubnunoreka [IOK
https://m.edsoo.ru/lcac6ecdc

bubnmnoreka [IOK
https://m.edsoo.ru/087506df

bu6moreka [JOK
https://m.edsoo.ru/al6836a4

bu6moreka [JOK
https://m.edsoo.ru/f97418ae

bub6moreka [JOK
https://m.edsoo.ru/a6f74d93

bu6moreka [JOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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60

61

Pemenue 3agau

O0o001IeHre B CUCTEMAaTH3aIUs
3HAHUHU T10 TeEME
"DneKTpoMarHuTHele Kosiebanus"
MexaHn4decKre BOJIHEI.

XapaKkTepUCTUKA MEXaHUYECKUX
BOJIH

CBolicTBa MEXaHNYECKHUX BOJH

3ByK. XapaKkTepUCTUKH 3BYKa

Nudpassyk u ynprpazsyk. lllymoBoe
3arpsi3HEHUE OKPY KaIoLIel cpebl

Pemenue 3agau

SHGKTPOMaFHI/ITHI)Ie BOJIHBI.
H?;J'Iy‘IeHI/Ie OJICKTPOMArHuTHBIX BOJIH

OHeprus EeKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[TpumeHeHne AMeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

[IpuHIUIIBEI paTUOCBA3U U
TeneBuacHUs. Pagnonokanms.
DNEeKTPOMArHUTHOE 3arpsi3sHEHUE
OKpYKaroIiei cpebl

but6mmoreka [IOK
https://m.edsoo.ru/7cab59{8

but6mmoreka [IOK
https://m.edsoo.ru/401024a9

bub6moreka [JOK
https://m.edsoo.ru/a58e109f

bubnunoreka [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
https://m.edsoo.ru/138b6109

bu6moreka [JOK
https://m.edsoo.ru/7380038f

bubnunoreka [IOK
https://m.edsoo.ru/cfd918bf

bubnunoreka [IOK
https://m.edsoo.ru/714e5dbl

but6moreka [IOK
https://m.edso00.ru/d01b818c

bu6moreka [JOK
https://m.edsoo.ru/49belf9e

bu6moreka [JOK
https://m.eds00.ru/9196f1{8



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
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63

64

65

66

67

68

69

70

71

KonTtponbnas paboTa mo teme
"Konebanus 1 BoHBI"

Caert. 3aKOH MPSIMOJIUHEIHOTO
pacrnpocTpaHeHHs CBETa

Pemenue 3aa4y Ha mprUMeHEeHHE
3aKOHA MPSIMOJTUHEITHOTO
pacrpocTpaHeHus CBeTa

Otpaxenue cera. [lmockoe
3epkaino. Cdepuueckoe 3epkano

[Ipenomiienue cBeta. AGCOIIOTHBIN
Y OTHOCUTEJIbHBIN MMOKA3aTENb
npenomienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHblii yromu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

Pemrenne 3amau Ha mpumMeHeHne
3aKOHOB OTPa)XCHUS U IPETOMJIICHUS
CBETa

Xonx nydent B mpusme. Jlucniepeust
ceta. CII0XHBIHI cocTaB 6€710r0
ceera. [IBer

JInn3pl. POKyCHOE PACCTOSHUE U
ONTHYECKas CUJja JIMH3BI

[TocTpoenue n3o0pakeHUi B JIMH3AX
U UX CUCTeMaX. Y BeJIMYEHHUE JTUH3bI

Pemenue 3agau Ha noctpoeHue
M300paXKeHU, OJTy4aeMbIX C
MIOMOUIBIO JINH3

bub6moreka [JOK
https://m.edsoo0.ru/4f7985a0

bubnuorexa [JOK
https://m.edso0.ru/f9566406

but6mmoreka [IOK
https://m.edsoo.ru/ea32d455

bu6mmoreka [JOK
https://m.edsoo.ru/a005d2bb

bubnunoreka [IOK
https://m.edsoo.ru/bc2e55¢cd

bubnunoreka [IOK
https://m.edsoo.ru/49d830a9

bubmorexa [JOK
https://m.edsoo.ru/d8elc3be

but6moreka [IOK
https://m.edso0.ru/60441359

bub6moreka [JOK
https://m.edsoo.ru/bb53b1d5

bubmuorexa [JOK
https://m.edsoo.ru/5a86809



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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76

77
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&3

84

I'ma3 xak onTuyeckas cucreMma

Pemenue 3anau. [lpenenst
MPUMEHUMOCTH T€OMETPUIECKOM
OIITUKHU

CKOpOCTh CBETA U METO/IBI €€
W3MEpEHUs

Jucnepcus ceera

WNutepdepennus ceeta

KorepenTtHble HICTOUHUKH. Y CIIOBUS
HaOJI0/IEHUST MAKCUMYMOB U
MHHHMYMOB

Pemenue 3agau
[Ipumenenue narephepeHIum

Judpakius ceeta

JudpakuronHas peméTka. Y ciaoBue
HAOII0/IEHUS TTIAaBHBIX MAaKCUMYMOB

Pemrenue 3agau

HOHCpG‘IHOCTB CBCTOBBIX BOJIH.
[Tonspuzanus cBera

Pemenue 3agau

but6mmoreka [IOK
https://m.edsoo.ru/ecd480a2

but6mmoreka [IOK
https://m.edsoo.ru/cd174al10

bubnunoreka [IOK
https://m.edsoo.ru/f32aab06

bubnunoreka [IOK
https://m.edsoo.ru/l1el6ccbe

bu6moreka [JOK
https://m.edsoo.ru/5fc0c638

bubnunoreka [IOK
https://m.edsoo.ru/c6416d48

bubnunoreka [IOK
https://m.edsoo.ru/3061de2b

bub6moreka [JOK
https://m.edsoo.ru/668edbc8
bu6moreka [JOK
https://m.edsoo.ru/12ed04b5
bu6moreka [JOK
https://m.edsoo.ru/f998d964

bub6moreka [JOK
https://m.edsoo.ru/d58c411a

bubnunoreka [IOK
https://m.edso0.ru/e9890fe9

bubnunoreka [IOK
https://m.edsoo.ru/c56¢8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
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CBeTOBBIC SIBJICHHS B npupone

O0001IeHrE U CUCTEMAaTU3aIIH
3gagui o reMe "Ontuka"

KonTponbhas padbota no teme
«Onrtuka»

I'panuLBI IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH. 3aKOHBI
JJIEKTPOMHAMUKY U IIPUHLIUIL
OTHOCHUTEIILHOCTH

[Toctynatel cienraibHON TEOPUU
OTHOCHUTEIILHOCTH

[IpocTpaHCcTBEHHO-BpEMEHHOM
unTepBai. [Ipeobpa3zoBanus
Jlopenua. YcnoBue npU4HMHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPALLIEHUE JITTUHBI

DHEpPrusi 1 UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBI

CBs13b Macchl € SHEPrUen u
UMITYJIbCOM PENIITUBUCTCKOM
JaCTHIBL. DHEPTHsl ITOKOS

PaBHOBecHOE TemI0BOC H3JIY4YCHUC

3akoH cMenieHnsa Buaa

but6mmoreka [IOK
https://m.edsoo.ru/0b36363d

bu6moreka [JOK
https://m.edsoo.ru/8a14748b

bubnunoreka [IOK
https://m.edsoo.ru/82315dd4

bubmuorexa [JOK
https://m.edsoo.ru/c9bd77cb

but6moreka [IOK
https://m.edsoo.ru/c561f05¢cb

but6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bub6moreka [JOK
https://m.edsoo.ru/853a64fc

bubnunoreka [IOK
https://m.edsoo.ru/b6258ffa

bubnunoreka [IOK
https://m.edsoo.ru/f54035a5

bu6moreka [JOK
https://m.edsoo.ru/1¢5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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T'unoresza M. Ilmanka o kBaHTax.
DoToHEBI

DHeprus U UMIyJbC POTOHA

®otorddext. OnbiTe A. T
CroneroBa. 3akoHbl poTordpdexTa

VYpaBHeHue DiHIITEHA 17151
dororddekra. "Kpacnas rpanumna"

dororddekra

Janenue ceera. OnwiTh [1. H.
JleOeneBa

BonHOBEIE CBOMCTBA YaCTHII

Bounnbl ne bpoiind. /[nmuHa BosHbI 1€
Bpoiins u pazmepst obmactu
JIOKAJIU3AIMH JBUKYIIEIHCS YaCTUIIBI

KopmyckynsipHO-BOJIHOBOM yanu3m

Judpakuus >JIeKTpOHOB Ha
KpHUCTaiax

Crnenuduka u3mMepeHuii B
Mukpomupe. COOTHOLIEHUS
HeomnpezaenénHoctel ['elizenOepra

Pemenue rpaduyeckux 3amay

Pemenne pacu€THbIX 3a1a4

bub6moreka [JOK
https://m.edsoo.ru/a5ffa218

bubnunoreka [IOK
https://m.edsoo.ru/7fb307ec

bubnunoreka [IOK
https://m.edsoo.ru/8c68e5b9

bubmuorexa [JOK
https://m.edsoo.ru/01ef4556

but6moreka [IOK
https://m.edso0.ru/64b41966

bu6moreka [JOK
https://m.edsoo.ru/f59cfcec

bub6moreka [JOK
https://m.edsoo.ru/5df8bafl

bub6moreka [JOK
https://m.edsoo.ru/8ccab62a

bu6moreka [JOK
https://m.edsoo.ru/30dbal 8¢

bubmorexa [JOK
https://m.edsoo.ru/65783dec

bubmuorexa [JOK
https://m.edsoo.ru/e70195bd

bubnunoreka [IOK
https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

KoHnTtponbHas paboTa mo Temam:
107 "OcnoBbl CTO", "KopmyckyisipHo- 1 1
BOJIHOBOM Jtyanu3m"

bub6moreka [JOK
https://m.edsoo.ru/c3de891a

OnbITH IO HCCICOAOBAHHUIO CTPOCHUA

108 atoma. [lmanerapHas Moesb aToMa 1 bubmorexa [TOK
https://m.edso0o.ru/312b750a
Pezepdopna
bubnunoreka [IOK
109 Hocrynatet bopa ! https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEH | bubnmnoreka [JOK
SHEPTUHN aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl 1a
11 CrioHTaHHOE U BBIHYKJECHHOE 1 bu6nuorexa [IOK
H3IyYECHHUE CBETA https://m.edsoo.ru/f945d85¢
but6mmoreka [IOK
12 Hlasep ! https://m.edsoo.ru/2288a0c4
Hyxknonnast Mogens saapa
13 I'eiizen6epra-lBanenko. 3apsa u | bu6nuorexa [IOK
MAaccoBO€ YUCIO siapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PannoaktuBHOCTH
3aKOH paJIMOAKTHUBHOIO pacnajia.
CBoiicTBa HOHU3UPYIOIIETO
but6moreka [IOK

114 u3nydyeHus. Bausinue 1
PaZMOaKTUBHOCTHU HA KHUBBIE

https://m.edsoo.ru/aab98bef

opraHusMmsl. Jlo3umerpus

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Anepubie cunbl. Jlepekt Macchl

115 sanapa. SlnepHsie peakuuu. SnepHeie 1
peakTopsl. [Ipobiembl

but6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

YIPaBIsEMOr0 TEPMOSIIEPHOIO


https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

116

117

118

119

120

121

122

CUHTE3a. DKOJIOTUYECKUE aCTIeKThI
pa3BUTHUSA AIEPHOMN SHEPTETUKU

Mertobl perucTpauu u
HCCTIEOBAHUS JIEMEHTAPHBIX
yactull. DyHnaMeHTaabHbIC
B3aUMOJIeNCTBUS. bapnoHbl, ME30HbI
u nentoHsl. [Tpeacrasienue o
CrannaptHoil mojenu. KBapk-
[JIFOOHHAs! MOJIENb aJIJPOHOB

®dusuka 3a npenenamu CtannapTHON
Mojenu. TéMHas Matepust U TEMHast
sHeprus. EquHcTBO hnzmaeckoit
KapTHUHBI MUpPa

DTarnel pa3BUTHS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

[IpruMeHUMOCTh 3aKOHOB (1)I/I3I/IKI/I st
00BSICHEHUS! IPUPOJIBI KOCMHYECKUX
00BeKTOB. MeTobI
ACTPOHOMHUYECKUX UCCIETOBAHMI

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PaIUOTENIECKOIIbI,
BHeaTMOC(epHas aCTPOHOMHUS

Bun 38é3nnoro ne6a. Co3pesnus,
SpKHe 3BE3bI, TNIAHETHI, UX BUTUMOE
JIBHOKEHHE

Conueynas cucrtema. CoJHIE.
ComnHeyHas akTUBHOCTE. MICTOUHMK
sHepruun CoJiHIa U 3BE3]T

bub6moreka [JOK
https://m.edsoo.ru/lac08a5b

bu6moreka [JOK
https://m.edsoo.ru/c026fd37

bubnunoreka [IOK
https://m.edsoo.ru/ad73e145

bubmorexa [JOK
https://m.eds00.ru/39¢44028

but6mmoreka [IOK
https://m.edsoo.ru/4877aale

bu6moreka [JOK
https://m.edsoo.ru/aac588eb

bub6moreka [JOK
https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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3BE3bI, NX OCHOBHBIE
XapakTepuCTUKH. J(narpamma
"CrIeKTpaJIbHBIN KJ1acC —
CBETUMOCTB"

3Be3 bl TIIaBHOM
[MOCIEN0BATENLHOCTHA

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABICHUS O
MIPOUCXOKACHUHU H IBOIIOIUH
ConHua u 3B€311. JTamnbl KU3HU
3BE3]T

Muneunsiii IlyTe — Hama 'anakTuka.

Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax raJakTHK

Bcenennas. Pacinpenne
Bcenennoii. 3akon Xa60:ma. Teopus
bonpmioro B3peiBa. Penukrosoe
U3JIly4eHUe

MacmrabHas cTpykTypa Beenennoii.

MeraranakTuka

Hepewénnpie npodiieMbl
aCTPOHOMMHU

@u3HUECKU IPAKTUKYM 110 TEME
"HccenemoBanue MAarHUTHOT'O IT0OJIS
MMOCTOSSHHBIX MAarHUTOB' MJIN
"WcciienoBanue CBOMCTB
(dheppoMaruHeTukoB" WU
"UcciaenoBanue JeCTBUSI

bu6moreka [JOK
https://m.edsoo.ru/42169944

bubnmnoreka [IOK
https://m.edsoo.ru/b3cb766¢

bubnunoreka [IOK
https://m.edsoo.ru/d09da494

bubmorexa [JOK
https://m.edsoo.ru/7cd10a0a

bubmorexa [JOK
https://m.edsoo.ru/3dbdf0d2

but6moreka [IOK
https://m.edsoo.ru/ce234633

bubnunoreka [IOK
https://m.edsoo.ru/d37d91ffe

bubnunoreka [IOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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MMOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

Du3HUECKU IPAKTUKYM 110 TEME
"N3mepenue cunbl AMriepa" wiu
"N3yuyeHue 3aBUCIMOCTH CHJIBI
Amrepa OT cuiibl TOKa" WIIH
"OnpeneneHne MarHUTHOM
UHAYKIMHA Ha OCHOBE U3MEPEHUS
cuibl Ammnepa”

@u3HYECKU NPAKTUKYM 110 TEME
"UcciaenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIHMH'" WIN
"Onpenenenne MHAYKIUU BUXPEBOTO
MarHuTHOTO mosa"

@u3HYECKU NPAKTUKYM 110 TEME
"UcciaenoBanue ABJICHUS
camounaykiuu'" wim "COopka
MOJIEIIH JIEKTPOMAarHUTHOTO
reHeparopa"

@u3HYECKU NPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

@u3HYECKU NPAKTUKYM 110 TEME
"[IpeobpazoBaHue >HEPTUU B
MPYKUHHOM MasiTHUKE"

@u3HUeCKUl IPAKTUKYM 110 TEME

"UccnenoBanue nepeMeHHOTO TOKa
gyepe3 TOCIIeJ0BATEIBHO

bub6moreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

bub6moreka [JOK
https://m.edsoo.ru/5d159d35

bubnunoreka [IOK
https://m.edsoo.ru/a28026bd

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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COEIMHEHHBIE KOHJIEHCATOP,
KaTyIIKy ¥ pe3ucTop" Win
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

@u3HYECKU NPAKTUKYM 110 TEME
"N3yyeHne mapameTpoB 3ByKOBOM
BOJIHBI"

@u3HUECKU IPAKTUKYM 110 TEME
"N3mepenune nokaszaTens
MPEJIOMJICHHUS CTEKIIA" W
"I[Tonyuenue n3o0paxeHus B
CUCTEME U3 INTIOCKOTO 3epKayia U
JUH3BI"

@u3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOSTHUS OT BEIIecTBa
(Ha MpUMepe KUIKUX JIMH3)" UITH
"N3mepenue GOKyCHOTO pacCTOSTHUS
paccenBaroUX JUH3"

@u3HYECKU NPAKTUKYM 110 TEME
"Habmronenne nudpakmmm,
uHTEephEPEHITNN U TIOJIAPU3AIIHI
cBera"

@u3HYECKU NPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI[ B MArHUTHOM T110J1¢)"

bub6moreka [JOK
https://m.edsoo.ru/b100661a

bubnunoreka [IOK
https://m.edsoo.ru/42569¢al

bub6moreka [JOK
https://m.edsoo.ru/b879{b3f

bub6moreka [JOK
https://m.edsoo.ru/8b7ac737

bu6moreka [JOK
https://m.edso0.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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OU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue nocrosinHou [limanka Ha
OCHOBE HCCJICZIOBAHUS
dotorddexra" unu "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Y€pe3
CBETOJMOJ OT HAaNpsKeHus"

OU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue crekrpa
pa3pekeHHOTO aTOMapPHOTO
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOU
Pun6epra"

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue paiuoOakKTUBHOTO
¢doHa ¢ UCTIONB30BaHUEM J03UMETpa"
i "M3ydenune nornomuieHus o6era-
YaCcTHIl aIIOMAHAEM"

OU3NYECKUI TPAKTUKYM 10 TEME
"HaOmroneHus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJ1a30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUTs ONIPEICICHUS
IIOJIOXKEHHU HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3nusi CeBepHOTO MOTyIIapus u
spkue 3BE361" win "HabmroneHus B
teneckorn JIyHsl, TaHer,
TYMAaHHOCTEH U 3BE3AHBIX
CKOIUIEHHIH"

but6moreka [IOK
https://m.edsoo.ru/eb916182

but6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

but6moreka [IOK
https://m.edsoo.ru/c3dabe6e

bubnunoreka [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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O0o001eHe B CUCTEMATH3aIUs
3HaHuil. Ponb Gu3uku u acTpoHOMHUH
B SKOHOMHUYECKOH,
TEXHOJOTHYECKOM, COITUATBHOM U
ATUYECKOH cdepax NesaTeTbHOCTH
YyelIoBeKa

O06o001IeHNnEe U cUCTeMaTU3aLUs
3HaHuid. Ponb 1 MecTo ¢pusuku u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOU KapTUHE MHpa

O0600611eHre U cucTeMaTu3alus
3HaHuil. Ponb pusnyeckoit Teopuu B
(dbopMUpOBaHUHU TIPEICTABICHH O
(bu3nueckoil KapTUuHE MUPA, MECTO
¢du3nUecKoil KapTHHBI MHUpa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHAN O IPUPOJIC

O00011IeHIE U CUCTEMATHU3ALIIUS
3gagui o treMe "Kunemaruka"

O06001IeHYE U CUCTEMATU3 AL
3gagui o treMe "Kunematuka"

O06o001IeHre U cucTeMaTU3alus
3HaHui o teme "JluHamuka"

O00011IeHIE U CUCTEMATHU3ALIUS
3HaHuil o teMe "CtaTtuka TBEpAOro
Teaa"

O0o001IEeHe B CUCTEMAaTH3aIUs
3HaHW 110 TeMe ""3aKOHBI
COXpaHEHUsl B MEXaHUKe"

but6moreka [IOK
https://m.edsoo.ru/ad6ddeed

but6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

but6moreka [IOK
https://m.edsoo.ru/e7d400f4

but6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

bubnunoreka [IOK
https://m.edsoo.ru/4e31b507

bubmuorexa [JOK
https://m.edsoo.ru/2dfbafc5

but6mmoreka [IOK
https://m.edsoo.ru/3ccad82¢

bu6moreka [JOK
https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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O0o001eHe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "OCHOBEBI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

O000111eHNE ¥ CUCTEMATHU3ALS
3HaHui no teme "TepmMoanHaMuUKa.
TenmoBrie MaIuHB"

O06001IeHNE U CHCTEMATH3ALIHS
3HaHUMU 10 TeMe "ArperaTHble
cocrosinus BemiecTBa. ®a3oBbie
nepexomsl"

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUH N0 TeMe "DIeKTpUYecKoe
mmose"

O00011IeHIE U CUCTEMATHU3ALIUS
3HaHu# 110 TeMme "I1oCTOSIHHBIN
ANEKTPUYECKUH TOK"

O0o001IeHe B CUCTEMAaTH3aIUs
3HaHui 1o TeMe "TOKHU B pa3IM4HbIX
cpenax"

O00011IeHNE U CHCTEMATH3ALIHS
3HaHWi 110 TeMe "MarautHoe nosne"

PesepBHelit ypok. O600ICHHE U
CHCTEMAaTHU3alM 3HAHMI 110 TEME
"DeKTpOMarHuTHas UHIyKIUS"

PezepHblil ypok. O0001IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"Mexanuueckue kojaeOanus"

bu6moreka [JOK
https://m.edsoo.ru/ed440ca8

bub6moreka [JOK
https://m.edsoo.ru/c63f7c10

bubnmnoreka [IOK
https://m.edsoo.ru/1d36b5b1

bubmorexa [JOK
https://m.edsoo.ru/3bf0def9

but6moreka [IOK
https://m.edsoo.ru/71453eeb

bub6moreka [JOK
https://m.edsoo.ru/3d40077a

bubnunoreka [IOK
https://m.edsoo.ru/3b4c06ae

bubmorexa [JOK
https://m.edsoo.ru/053e¢2248

but6mmoreka [IOK
https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
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170

PeseprubIil ypok. O600meHNE 1
CHCTEMaTH3alUs 3HAHUH 110 TEME

"DneKTpoMarHuTHeIe Kosiebanus'

PesepBHeIit ypok. O600IICHHE 1
cucreMatTui3anuda 3HAHUHU II0 TEME
"MexaHn4yeckue u
3JIEKTPOMATrHUTHBIE BOJTHBI"

PesepBHelit ypok. O600ICHHE 1
CHCTEMaTH3allKs 3HAHHI 110 TEME
"OnTuka"

PezepHblil ypok. O0o01IeHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe

"OcuoBer CTO"

PezepHblil ypok. O0o01IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"KopnyckynspHo-BOIHOBOI
nyanuzm"

PeseprubIil ypok. O600meHNE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"®u3uka aroma"

PesepBHeIit ypok. O600IICHHE 1
CUCTEeMAaTH3alMs 3HAaHUI 110 TeMe
"duznka aTOMHOTO si7pa U
3J€MEHTapHbIX YyacTull"
PesepBHEIit ypok. O000IICHHE 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe
"DnemeHThI acTpopu3uKu"

bub6moreka [JOK
https://m.edsoo.ru/5e2bb83d

bubnmnoreka [IOK
https://m.edsoo.ru/96a7a2dd

bubnunoreka [IOK
https://m.edsoo.ru/52ad1603

bubmuorexa [JOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bub6moreka [JOK
https://m.edsoo.ru/1f511654

bub6moreka [JOK
https://m.edso0.ru/905¢5¢ce0

bubnunoreka [IOK
https://m.edsoo.ru/2bffb94c¢
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOT'PAMMBI10 KJIACC

Kon
NPoBEPSIEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble mpeAMeTHDbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrpaMMBbl CpeHero o01ero odpasoBaHusi

JleMoHCTpHpOBaTh HA MPUMEPaAX PoJib U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOH eATeIbHOCTH JII0IeH

YuuTsiBaTh I'paHULBI NPUMEHEHHS M3YUYEHHBIX (PU3MUECKUX MOJENCH:
MaTepuajgbHas TOYKAa, WHEpIHalbHas CUCTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEJIO, UACATbHBIA Ia3; MOJIEIM CTPOCHHs ra3oB, XKMIKOCTEH U
TBEPABIX TEJ, TOYCYHBIM JJIEKTPUYECKUM 3apsl — IPH pPEIICHUH
¢bu3nueckux 3anaq

PacniosHaBath (usuyeckue sBICHUS (NMPOIECCHI) W OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUH
CTPOCHHS  BEIlECTBA W  DJJEKTPOJMHAMHUKHM:  PABHOMEPHOE MU
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABHKEHHE, CBOOOIHOE MaJieHHue Tell,
JBIDKEHUE 0 OKPY>KHOCTH, MHEpIUs, B3aumojeiicTBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE )KUIKOCTEH U TBEPABIX TEJI, U3BMEHEHHE
00bEMa Ten NpH HarpeBaHuU (OXJAXKICHHH), TEIUIOBOE PpaBHOBECHE,
UCIIapEeHHEe, KOHJACHCallUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIIICHUE JABJICHMS Ta3a MpPU €ro HarpeBaHUU B
3aKpbITOM COCYZE, CBSI3b MEXJy IapaMeTpaMH COCTOSHUSI Ta3a B
U30IpolLeccax; EKTPU3aLUs TeJl, B3aUMOIECHCTBHE 3apsiioB

OnuceiBaTh ~ MEXaHUYECKOE  JBUKCHHE, HUCIONB3ysd  (pu3udeckue
BEJIMYUHBI: KOOpAHMHATA, MYyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CHjia, UMITYJIbC TeJla, KHHETUYeCKasi YHEPTrusl, MOTCHIIHAIbHAS
SHEPTHUsl, MEXaHHUECKasl paboTa, MEXaHUYECKasi MOIITHOCTD; TIPHU OTIMCAHUHT
MPaBUJIILHO TPAKTOBATh (PU3MUECKHI CMBICT MCIIOJIb3YEeMbIX BEITHMYHMH, UX
0003HaYCHMSI ¥ €IUHUIIBI, HAXOIUTh (HOPMYJIIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3MYECKYIO BETUYUHY C APYTUMHU BEJIMUYUHAMU

OnuceiBaTh U3y4YEHHBIE TEIUIOBBIE CBOWCTBA TE€J M TEIUIOBHIE SBJICHMUS,
UCTIONB3Ys (pU3HUECKUE BEIUINHBL: JaBIICHHUE ra3a, TEMIIEpaTypa, CPeaHss
KMHETUYECKasi ~ DHEpPrus  XaOTHYECKOTO  JBIKCHHMS ~ MOJIEKYI,
CpPEIHEKBApaTUYHAsl CKOPOCTb  MOJIEKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSs dHEprus, pabora raza, Ko3(QQUIMEHT MOJE3HOTO JIeHCTBUA
TEIIOBOTO JIBUTATENIs; TPU OMMCAHNUYU IPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIMUWH, UX 0003HAYCHHS U €IUHHIIbI, HAXOIUTh
(bopMyBl, CBA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO BEIUYHHY C JAPYTUMH
BEJIMYMHAM



10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

OnwuceiBaTh  M3y4YCHHBIC DJJCKTPUYECKHE CBOIMCTBa  BENIECTBA H
ANEKTPUUECKHUE SABJICHHS (TIPOLIECCHI), UCTIONB3Ys (M3UYECKUE BETUYNHBI:
QJIEKTPUUYECKUI 3apsill, DJIEKTPUYECKOE I0Jie, HANPSHKEHHOCTH TOJS,
MOTEHIIMAJ, PA3HOCTh TMOTEHIMAJIOB, TIPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3UYECKUH  CMBICH  HCIOJB3YEMbIX  BEIMYUH, HX
0003HauEHHS U EIMHHULBL; YKA3bIBaTh (YOPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO
(1)I/I3I/I‘~ICCKYIO BCJIIMYHHY C APYTUMH BCIMYNHAMHA

aHATM3UPOBaTh  (PU3MUECKUE TPOLECChl U SABICHMS, HCHOJb3Ys
¢du3nueckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, II u
III 3axonbl HproTOHA, 3aKOH COXpAaHEHUs MEXaHUYECKOU HYHEPIUH, 3aKOH
COXpaHEHMsS HMIIYJIbCA, MPUHLMII CYNEPIO3ULUU CWJI, HPHUHIMII
paBHONpaBUs  MHEPLHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, I'a30Bble 3aKOHBI, CBS3b
CpeIHEH KHHETHYECKOM DHEPIruu TEIJIOBOIO JBMIJKEHUS MOJEKYN C
aOCOJIIOTHOM TeMIlepaTypol, NEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMs WIEKTPUIECKOTO0 3apsaa, 3aKoH KynoHa; npu 3TOM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U
ycioBus (TpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH

OOBSICHIATH OCHOBHBIE MPHUHLMIIBI JEHCTBUS MAaIIUH, NpPHOOPOB H
TEXHUYECKUX yCTPOMCTB; pa3inyaTb YCJIOBHS UX 0€30MacHOro
MCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HU

BrimmonusaTs OKCIICPUMCHTBI IO HCCJICIOBAHUIO (1)I/I3I/I‘~ICCKI/IX SIBJICHUU U
IIPOLIECCOB C HMCIOJIB30BAaHUEM IPSMBIX M KOCBEHHBIX W3MEPECHMU; IPH
sToM GOpMyIUpOBaTh TpodiemMy (3agady) W THIOTE3Y Y4eOHOro
OKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHUS,
MPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

OCYHIGCTBJ'ISITI) HpHMBIe U KOCBCHHBIC I/I3M€peHI/I$I (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
IIPY 5TOM BBIOMpATh ONTHUMAJIBHBINA COCO0 M3MEPEHHS M HCIIOJIE30BATh
W3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU

HccnenoBaTh 3aBUCHUMOCTH  MEXAY (U3WYECKMMH BEIMYHMHAMU C
UCIIOJIb30BAHUEM IIPSMBIX WM3MEPEHUH; IPU 3TOM KOHCTPYyHPOBATH
YCTaHOBKY, (PUKCHpOBaTh pE3yibTaThl IOJyYEHHOH 3aBHCHMOCTH
(Gu3NUEeCKUX BEIMYMH B BHJE TAaOIUI] U TpadUKOB, JENaTh BBHIBOIBI IO
pe3yJibTaTaM HUCCIIEI0BaHUs

CoOmronath npasuiia 0€30MacHOro TPyAa MpY MPOBEICHUH UCCIIEAOBAHHMA
B paMKax Y4yeOHOro SKCIEepHUMEHTa, Y4eOHO-HUCCIEA0BATEIbCKOW H
MIPOCKTHOM JIEATEIBHOCTH C MCIIOJIb30BAaHHEM N3MEPHUTEIBHBIX YCTPOHCTB
1 1a00paTOpHOTO 000PYIOBAHUS

Pemate pacuéTHble 3a7ayMl C SBHO 33JaHHOW (PU3MUECKONW MOMETbBIO,
UCTIONB3YS (PU3UUeCKIe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4¥ BEIOUPATh GU3UUYECKYIO MOJEIb, BELACTSATH (PH3NUECKIE BETHUNHBI
u popmyssl, HeOOXomuUMBIC sl €€ PEIICHUs, MPOBOIUTH PACUETHI H
OIICHUBATh PEATBHOCTbH IMOJTYICHHOTO 3HAYCHUS (PU3UICCKONM BETUIHHBI



10.14

10.15

10.16

10.17

10.18

11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

11.1

11.2

11.3

Pematp KauyecCTBEHHbIE 3aJlauu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO IEMNOYKY PACCYXKACHUH C OMOpPOH HAa HM3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHe SIBICHUS

Hcnonp3oBaTh mpu  pemieHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTHH IS TOWCKA, CTPYKTYpHUPOBaHUS,
UHTEpIIpETallud W TMpPeJACTaBICHHUs Y4eOHONH M HAay4YHO-TIOMYJISPHON
uH(bOpMallMK, TOJYYEHHON W3 pPAa3IMYHBIX HMCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOTyYaeMyr0 HHpOpMAITHIO

[IpuBoauTh THpHUMEpHl BKJIAJAa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(PM3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUMN

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM JKU3HU
uig  obecrieueHus: 0€30MACHOCTH IMpH  OOpallleHuH ¢ mpudbopamu U
TEXHUYECKHMH YCTPOWCTBAMHU, JUISI COXPAHCHUS 37I0POBbSI M COOIOICHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHUS B OKPYKaIoOIIeH cpese

PaGoTtare B rpynme ¢ BBIIOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy IPYMIIbI, PAMOHAIBHO paclpeleNiaTh 00s3aHHOCTH
" TUIaHHUPOBATH ACATCIBHOCTH B HCCTAHIAAPTHBIX CHTyalUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXAOTO HW3 YYAaCTHUKOB TIPYyIIbl B PCHICHUC
paccMaTpuBaeMoi POOIEMBI

IIpoBepsiemble mpeAMeTHDbIE Pe3yIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3UKU B (OPMHUPOBAHUU
COBpPEMEHHOM Hay4HOW KapTHHbBI MUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTHH, B MPaKTHUECKOW NEATENBbHOCTH JIIOJEH, LEeIOCTHOCTh U
eIMHCTBO (PU3NUECKOI KapTUHBI MUpa

Y4uThIBaTh TPAaHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIEICH:
TOUYEYHBIA AJIEKTPUYECKUI 3apsii, sfAepHas MOJETb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO sI/Ipa MPU pelieHHH (PU3NIECKUX 3a1a9

PacniosHaBath (usuyeckue sBICHUS (NPOIECCHI) W OOBACHATH WX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (M3UKH: 3JIEKTpHUECKas
POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEHCTBUS
TOKa, B3aUMOJEHCTBUE MAarHUTOB, D3JEKTPOMATHUTHAs MHIYKLUS,
JieficTBHE MAarHUTHOT'O 10JIs1 Ha POBOIHUK C TOKOM U JIBMIKYILUICS 3apsi],
3JIEKTPOMAarHUTHbIE KosebaHuss U BOJIHBI, pSAMOJIMHEIHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHE, NperoMIIeHHe, HHTepdepeHuus,
TUQpakIus 1 NOJSPU3ALUS CBETA, JUCTIEPCUS CBETa, (POTOINEKTPHUECKUI



11.4

11.5

11.6

11.7

11.8

11.9

b dext (hoTodrddekT), CBETOBOE TaBIICHHE, BOSHUKHOBEHUE TUHEHIATOTO
CIeKTpa  aroMa  BOJOPOJA, CCTeCTBEHHAas M  HCKYCCTBEHHAS
PalnOaKTUBHOCTh

OnuceIBaTh HN3YYCHHBIC CBOICTBa BCIIIECCTBa (BHGKTpI/ILIeCKI/IG, MAarduTHBIC,
ONTHUYECKUE, DJIEKTPUUECKYI0 NPOBOJAMMOCTh pA3IUYHBIX Cpel) U
AJICKTPOMATrHUTHBIE SIBJICHUS  (TPOIECCHI), MCIONB3Yysl (pu3nueckue
BEJIMYMHBL:  JJICKTPUYECKUH  3aps], CWIa TOKa, JJCKTPUYECKOE
HAINPSOKCHUE, DJICKTPUYECKOE COMPOTHBICHHUE, PAa3HOCTh IMOTCHIIMAJIOB,
O/IC, paborta Toka, MHAYKIMS MArHUTHOTO TOJIA, cuiia AMIiepa, CUia
JlopeHlla, WHAYKTUBHOCTb KATYyIIKH, DOHEPrUsl DIEKTPUYECKOIO U
MarHUTHOTO TOJIeH, Mepuoa M YacToTa KojeOaHWil B KoJeOaTeJIbHOM
KOHTYype, 3apsia W CWiIa TOKa B  TMPOIECCe TapMOHHYECKUX
AIIEKTPOMArHUTHBIX KOJeOaHUH, (OKYCHOE pAaCCTOSHHUE W ONTHYECKas
CWJIA JIMH3bI, TIPH OTIMCAHUH MPABHIBHO TPAKTOBATh (DU3WUCCKHIA CMBICI
UCTIONIB3YEMBIX BEJIMYMH, WX OO0O3HAUeHHWs W EIAWHUIBI, YKa3bIBaTh
(bopMyJIbI, CBS3BIBAIONIME JaHHYIO (DU3MYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAMU

OnwuchiBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJB3YSI
(Gu3rYecKre BEIUYHMHBL CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, UIMHA
BOJHBI W 4YacToTa CBETa, HSHEPrUs W UMIYIbC (OTOHA, MEPUO.
NoJTypacraja, SHEPrusl CBA3M aTOMHBIX sJep; MPH OMUCAHUU TPABHIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HCIOJNB3yeMBbIX  BEJIMYHH, HX
0003HAaUCHHS U CMHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHU BEIMYHMHAMH, BBIYHCISATH 3HAUCHHE
(bu3HUYECKOi BETUINHBI

AHanm3upoBaTh (GU3MYECKHE TPOIECCHl U SABICHUS, HCIONb3YS
dbuznyeckue  3aKOHBI M NPUHOHUNBL  3akoH  OMa,  3aKOHBI
MOCJIEIOBATEILHOTO U MapaJIeIbHOTO COCIMHEHUSI MPOBOAHUKOB, 3aKOH
Hxoyns — JleHna, 3aKOH DJEKTPOMAarHUTHOM WHAYKLIHWH, 3aKOH
MIPSIMOJIMHEMHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMJICHHSI CBETa, YpaBHEHHE DWHINTEHA st poTodrddekra,
3aKOH COXPAaHEHUS DJHEPruM, 3aKOH COXPAHEHUS HWMIIYJIbCa, 3aKOH
COXpAaHEHHUs HJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUS] MAacCOBOTO
4yyciia, TOCTyJathl bopa, 3akoH paJMOaKTUBHOrO pacmnaja; Mpu 3TOM
pa3ianyath CIOBECHYIO (DOpPMYIHpPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe
BBIpQKCHHUE U yCIIOBUS (TPAHMIIBI, 00JIACTH) IPUMEHUMOCTH

Omnpenenarb HampaBiI€HUWE BEKTOpa WHAYKIMA MAarHUTHOTO  MOJS
MPOBOJHUKA C TOKOM, CHJIBI AMriepa v cuiibl JIopeHna

CTpouTh U OMUCHIBATH M300paXKEHUE, CO3TaBACMOE ILIOCKUM 3EpPKaJIOM,
TOHKOM JIMH30M

BBIMOTHATE 3KCTIEPUMEHTHI IO MCCIEJOBAHUIO (DU3UYECKUX SIBICHHHA U
NPOLIECCOB C HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHH; TpH
3ToM (QopMynIHpoBaTh MpoOieMy (3afady) M THIOTe3y Yy4eOHOro



11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 IMPENJI0KEHHOT0 000pyI0BaHMs,
MIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBiIsATh NpSIMbIe U KOCBEHHBIE U3MEPEHUs] (PU3MUECKUX BEIUYHH;
IIPY 5TOM BBIOMpATh ONTHUMAJIBHBINA COCO0 M3MEPEHHS M HCIIOJ30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBHUCHMOCTH (PM3UYECKUX BEIMYUH C HCIIOJIb30BAaHUEM
NPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yabTaThl TMOJTYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJE
TaOIUI ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM HUCCIICAOBAHMS

CoOumroath npasuiia 0€30MacHOro TPyAa NpU NPOBEIECHUH UCCIIEA0BAHHM
B paMKax Y4YeOHOTO OKCIIEpUMEHTa, Y4eOHO-MCCIIEeOBATENbCKON |
MPOEKTHOM JIEATEIHOCTH C HCIIOJIb30BAaHHEM H3MEPHUTEIBHBIX YCTPOHCTB
¥ 1a0OpaTOPHOTO 00OPYIOBAHUS

Pemarp pacu€THble 3a7auu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UUecKie 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4¥ BEIOUPATh GU3UUYECKYIO MOJEIb, BEIACTSATH (PH3NUECKIE BETHUNHBI
u popmynsl, HeoOXomuMBbIe st €€ PEIICHUs, MPOBOIUTH PACUETHI H
OIICHUBATh PEAIILHOCTbH MOJYYCHHOTO 3HAYCHHS (PU3UICCKON BETUIHHBI

Pematp KayeCTBEHHbIE 3aJjauu: BBICTPANUBATh JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIEMIOYKY PACCYXKAECHUH C OMOpOil Ha H3yuyeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS

Hcnonb3oBaTh IpH  pelIeHUH  Y4eOHBIX  3a7ad  COBPEMCHHBIE
MHQOPMALIMOHHBIE TEXHOJOTMM M IOHMCKa, CTPYKTYpHUPOBaHUS,
UHTEpIpeTallud M TpeJCTaBlIeHUs] y4eOHOH M Hay4yHO-IOMYJISIPHOM
UHpOpPMaLMY, NOJIYYEHHOM M3 pa3lIUYHbIX HMCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBATh MOJTyYaeMyto HH(pOpMaIUio

OOBSACHATh NPUHIUIBI JACUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 MCHOJIb30BAaHUS B
MOBCEIHEBHOM JKU3HU

[IpuBoauTh mHpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY>KAIOILETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM JKU3HU
uig  obecrieueHus: 0E30MACHOCTH MpH  OOpallleHuH ¢ npudbopamu U
TEXHUYECKHMH YCTPOWCTBAMHU, JUISI COXPAHCHUS 37I0POBbsI H COOIOICHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHUS B OKPYKaIOIIeH cpese

PaGoTtare B rpynme ¢ BBIIOJIHEHHEM Pa3IHMYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PadOTy IPYMIIbI, PAMOHAIBHO PaclpeleNiaTh 00s3aHHOCTH
" TUIaHUPOBATH ACATCIBHOCTh B HECCTAHAAPTHBLIX CHUTyalUAX, aACKBATHO
OLICHMBATh BKJIaJ KaXAOTO HW3 YYAaCTHUKOB TIPYyIIBI B PCHICHUC
paccMaTpuBaeMoi POOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KVIACC

Kon Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS
pasaeiia 3JIEMEHTA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHWA

®usuka — Hayka o npupone. Hayunsle MeTonsl
11 MTO3HAHU OKpYKaroIIEero MUpa. Pounp
' JKCIIEPUMEHTa M TEOPUU B IIPOLECCE MO3HAHUSA

IPUPOBI. DKCIIEPUMEHT B (PU3UKE

1 MonenupoBanue  (QuU3MUECKUX  SBICHUH U
npoueccoB. Hayunele rumnotessl. ®dusmnueckue
3aKOHBI W Teopuu. ['paHUIBI TPUMEHHMOCTH

1.2 (bu3MYeCKuXx 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.
Ponmb u wMecro ¢usuku B (dopMHUpPOBAHUU
COBPEMEHHOM Hay4HOH KapTUHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JTIOAEH

2 MEXAHUKA
#H##HPartHKUHEMATHUKA
Mexanndeckoe  ABmKeHHE. OTHOCHUTEIBHOCTH
2.1.1 MeXaHn4ueckoro nBrokenusa. Cucrema oTcuéTa.
Tpaekropus

[lepemenienue, cKopocTh (CpedHsisi CKOpOCTb,
MT'HOBEHHasI CKOPOCTb) u YCKOpEHue

2.1.2 MaTepUaJbHON TOYKH, HX TMPOCKIMH Ha OCH
cucteMbl KoopauHat. ClokeHue NmepeMenieHul u
CIIOKEHHE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
)1 MPAMOJIMHEITHOE JIBH)KEHUE. ['padpuxu
' 2.1.3 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPECHUS,

OyTa " MNEpEeMCIICHUA MaTepHaHLHOﬁ TOYKH OT
BpPEMCHU

CBoOoaHoOe najeHre. Y CKopeHrue CBOOOTHOTO
naJIcHUs

KpuBonnneiinoe JBHXKCHUE. PaBHOMEpHOE
JBUKEHHE MaTEpUaIbHON TOYKH IO OKPY>KHOCTH.
VYri0Bast CKOpOCTh, JIMHENHAS CKOpOCTh. [lepron u
qacToTa. LleHTpocTpeMHUTENbHOE YCKOPEHHE

TexHuueckue yCTpoOHCTBA: CHUIOMETP, IBUKECHUE
CHaps0B, LICIIHbIC U PEMEHHBIE IIepeJadu



2.2

23

2.1.7

2.2.1

222

223

224

225

2.2.6

2.2.7

2.2.8

229

2.2.10

[Ipaktnueckue paboThl. M3MepeHne MTHOBEHHOM
ckopoctu. lcciaenoBaHWe COOTHOLIEHUS MEXAY
My TSMU, PO IEHHBIMU TEJIOM 3a
[IOCJIEI0BATEIIbHBIE PAaBHbIE IPOMEKYTKHA BPEMEHHU
MIPU PAaBHOYCKOPEHHOM JBMKEHHUU C HaydaJbHOM
CKOPOCTBIO, paBHOW Hy0. V3ydeHue nBHKEHUs
mapukKa B BA3KOW XKUAKOCTH. M3yueHne ABUKEHUS
Tena, OpPOIIEHHOTO TOPU30HTAIBHO

#i#HPariH## JUHAMUKA

[Ipunnun otHocutenbHOCTH ['anmunes. Ilepserit
3akoH HproToHa. UHep1manbHbIe CUCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

Bropoii 3akon HproTOHA 17151 MaTepuaibHOM TOUKHU
B uHepuuansHoi cucreme orcuéra (MCO). Tperuit
3aKkoH HploTOHa 11711 MaTepHalIbHBIX TOUEK

3akoH BCeMHpPHOTro TAroTeHus. Cuiaa TSIKECTH.
[TepBas kocmuueckasi ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHHUs
CKOJIBKECHUS U CUiIa TpeHUs 1mokos. Koaddunment
Tpenust. Cuiia CONpOTUBIICHHS IPH JBHKECHUH Tea
B KHUJIKOCTH WU Ta3e

[TocTynaTenlbHOE W BpallaTeIbHOE JBHIKCHHE
a0COJIIOTHO TBEPAOTO TeJa

MoOMEHT CHJIBI OTHOCHUTEIFHO OCH BpaliCHUs.
[Ineqo cwitbl. YcnoBus paBHOBECHs TBEPAOTO TeA
B UCO

TexHuueckue YCTpOP’ICTBaZ INOAIIMITHUKH,
ABHUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboTbl. M3yueHue IBHOKCHHS
Opycka Mo HaKJIOHHOW IIOCKOCTH TOJT JCHCTBHUEM
HECKOJIbKUX cuil. MlccnenoBanue 3aBUCUMOCTH CUIT
yOPYTOCTH, BO3HUKAKOIIMX B AePOpMUpPYEMOI
MPYXXUHE U PE3UNHOBOM 00pasiie, OT BEIUYUHBI UX
nedopmanuu. MccnenoBanue ycaoBUid paBHOBECHS
TBEPIIOTO TeJIa, UMEIOIIETO OCh BPAILICHUS

#i#HParf##3AKOHDBI COXPAHEHN A B MEXAHUKE

23.1

232

NMnynec  MaTepuasbHOM  TOYKH,  CUCTEMBI
MaTepHalbHBIX  TOYeK. HMmmynsc cuiel
W3MEHEHHE UMITyJIbCa Tela

3akoH coxpaneHus umiynbca B UCO. PeaktuBHOE
JBUKEHHE



3.1

233
234

235

2.3.6

2.3.7

2.3.8

239

2.3.10

Pabora criel
MOoOIHOCTD CHJIBI

Kunernueckass »Heprusi MaTepUabHOM TOYKH.
TeopeMao KHHETUYECKON YHEPTUHN

[TorenumanpHas sHeprus. [loTeHImanbHas SHEPTUst
yIpYyro nehopMUPOBAHHON IIPY’KHHBI.
ITorenunanpHas DHEPrus Tena BOIM3U
MOBEPXHOCTH 3E€MJIU

IloTeHnnanbHbIE M HENOTEHIMAIbHBIE CUIIBI. CBS3b
paboOThl HENOTEHUHUAIbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKON SHEpPruuM CHCTEMbl Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUN

VYupyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuyeckue yCTpPOWMCTBA: JIBMIKEHHUE  PaKeT,
BOJOMET, KOTEp, NPYKUHHBIN TUCTOJIET
[Ipaktnueckne  pabotel.  M3yueHue  cBszu
CKOpOCTEM  Tea  TpuU  HEynpyrom  yJaape.
HccnenoBanue CBsi3u padOTHI CHIIBI C N3MEHEHHEM
MEXaHUYECKOW SHEPTUH TeJla

MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE ITOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BpOyHOBCKOE ABMKEHHE.
Huddysus. Xapakrep JBUKEHUSI u
B3aMMOJCHCTBHS YaCTHUL] BEILIECTBA

Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX
TeX U OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE
3TUX MOJCIIEH

Macca  monekyn.  KonmdectBo — BermiecTsa.
[TocTostnHast ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u  e€
m3Mmepenue. [Ilkana remneparyp Lleabcust

Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aTbHOIO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DHEPIUM TEIJIOBOIO  JIBUIKCHUS
yactul rasza. [llkana remneparyp Kenbuna

VYpaBuenne Kianeilipona — MeHpaeneeBa. 3akoH
JansTOHa
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33

3.1.10

3.2.1

322

323

324

3.2.5

3.2.6

3.2.7

3.2.8

I"azoBbIe 3ak0HBI. M30mponiecchl B uaeaaIbHOM ra3e
C MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30Xopa, n3obapa

TexHUYECKUE YCTPOHCTBA: TEPMOMETP, OapoMeTp
[Ipaktnueckne paboTel. 3Mepenwe  Macchl
BO3/yXa B KJaccHOM komHarte. lccremoBanue
3aBUCUMOCTH MG)KI[y HapaMeTpaMH COCTOAHUA
Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUNKA

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPTrUs TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHU

KomnyectBo Ttemnotsl u  pabora. BHyTpeHHss
SHEPIUsi OJHOATOMHOI'O UJI€aJIbHOIO Ta3a

Bunger TeIIoNepeIauu: TETJIONPOBOJHOCTb,
KOHBEKLHUs, u3nydeHue. TemioéMKkocTh Tena.
ViaenpHass TEIIOEMKOCTH  BellecTBa. Pacuér
KOJINYECTBA TEIIOTHI IPH TEIUIONEPEaaue

[lepBhiii 3akOH TepMOIUHAMUKHU. [IpumeHeHune
MEPBOTrO 3aKOHA TEPMOJUHAMUKHU K U30IPOIIECCAM.
I'padmueckas uHTepnperanus paboTh ra3a

TermoBble  MamuHbl.  [IpUHOMOBI  TEUCTBUS
TeIJIOBbIX MamuH. [IpeoOpa3oBaHusi sHEprUM B
TEIJIOBBIX MamuHax. KoadduimeHt mnone3Horo
nevicteus (manee — KIIJ) TemmoBoil MamivHEIL
Huxn Kapuo u ero KITJ{

Bropoit 3akon Tepmoaunamuku. HeoOpaTumocTh
mpoueccoB B mpupone. Temnosble ABUTATENH.
Okosiorn4yeckue npo0aeMbl TEIIO3HEPTeTUKH
Texunueckue YCTPOMCTBA: JBUTaTENIb
BHYTPEHHEIr0 CropaHusi, OBITOBOW XOJIOAWJIBHUK,
KOHJIULIUOHED

[Ipaktnueckue pabotel. M3MepeHue yaenpHOM
TEIJIOEMKOCTH

###Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbLIE

3.3.1

332

INEPEXO/IbI
[TapooOpazoBanue u koHAeHcauus. Vcnapenue u
KUIIEHHE. YJenbHas TeIoTa NapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT 1aBJICHUS
AOComOTHasT ¥ OTHOCHUTENIbHAS  BIIAXKHOCTb
Bo3ayxa. HacselmeHHslil nap



3.33

334

3.35

3.3.6

3.3.7

4.1.1

4.1.2
413
4.14

4.1
4.1.7

4.1.10

Teépnoe Temo. Kpucrammuyeckue u amopdHbIC
Tesla. AHU30TPOIUS CBOMCTB KPUCTAILIIOB. JKukue
Kkpuctauibl. COBpeMEHHbIE MaTEepUaIIbI
[InaBnenue u Kpucramu3anus. Y 1ejibHask TeIUIoTa
iassenus. Cyomumanus

YpaBHeHHE TEIIOBOro OanaHca

TexHuueckue  yCTpoOMCTBa: TUTPOMETP u
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOTyYECHHS
COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HaHOMAaTepHaJloOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboThl. l3MepeHue BIAKHOCTU
BO3J1yXa

OJIEKTPOAMMTHAMUKA
###HPar##JIEKTPOCTATHUKA

OnexTpuzanus Ten. DJeKTpuueckuil 3apsa. [[Ba
BU/JIA DJIEKTPUUECKUX 3aps10B

[TpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOTHUKU
3aK0H COXpaHCHHSI YJICKTPHUECKOTO 3apsiia
BiaumoneiictBue 3apsnoB. 3akoH Kynona

DneKTpuyeckoe noJe. HampspokéanocTsb
AIIEKTPUYECKOTO Mo IIpHHIMI CyNeprno3HIH.
JluHuM HaNPSKEHHOCTH IEKTPUIECKOTO TOJIS

PaGora CHII AJIEKTPOCTATUYECKOTO OJIS.
Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

HpOBO,I[HI/IKI/I U JOUSJICKTPUKU B IMOCTOSAHHOM
SJICKTPHUICCKOM II0JIC. I[I/IBJIGKTPI/I‘IGCKB.H
IMPOHUITACMOCTb

DnekTpoéMKocTh. KoHageHncarop. DiIeKTpoEMKOCTh
IUIOCKOTO KOHJEHCcAaTopa. DHEprusi 3apsKEHHOIo
KOHJEHCAaTOpa

Texanueckue YCTpOWCTBA: AIIEKTPOCKOTI,
IEKTPOMETP,  DJIEKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  JIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHHBIN TPUHTEP

[IpakTnueckue paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHAEHCATOPa

HHHPart#H#TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

4.2
4.2.1

PA3JIMYHBIX CPEJJAX

VYcenoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. HMcrounwku Toka. Cuna
TOKa. IloCTOSIHHBIN TOK



11 KIIACC

4.2.2

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

Hanpsioxenune. 3akon Oma 1151 yyacTka [enu

DNEKTPUUYECKOE  CONPOTUBIEHHUE. Y IENbHOE
COINIPOTHBIIEHUE BEILIECTBA

HOCHGHOB&TCJ’IBHOG, napaujiCJIbHOC, CMCIIAHHOC
COCAUHCHHNEC ITPOBOJJHUKOB

Pabora snekrpudeckoro toka. 3akoH Jlkoyis —
Jlenna

MoOIIHOCTh IIEKTPUYECKOTO TOKA
anekTponBkymas cuna (mamee — DOJIC) wm
BHYTpEHHEE CONPOTHBJICHHE MCTOYHHUKA TOKa.
3akon Oma  gang  monHOW — (3aMKHYTOW)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue

DneKTpoHHAasi MPOBOJUMOCTh TBEPIBIX METAJIIOB.
3aBUCHMOCTh  CONPOTUBIIEHUS  METAUIOB  OT
temrneparypsl. CBEpXIIPOBOJIUMOCTh

OnexTpuueckuid TOk B Bakyyme. CBolicTBa
ANEKTPOHHBIX MTy4YKOB

[TonynpoBonnuku. CoOCTBeHHass W TMpUMECHas
IIPOBOAMMOCTD IOJyNPOBOJHUKOB. CBOMCTBa p-n
nepexoza. IloaynpoBoHIUKOBEIE TPHOOPHI

DIIEKTPUYECKHI TOK B AIEKTPOIUTAX.
DNEeKTpoNuTHYECKask AUCCOUMALMS. DIEKTPOIIU3

DneKkTpuyecKkuii ToK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIM pa3psl. PasznuuHble THITBI
CaMOCTOATENIbHOTO pa3psana. Monuusd. [nazma

TexHuueckue ycTpoucTBa: aMIepMeTp, BOIbTMETD,
peocrar, HUCTOYHUKHU TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COINIPOTHUBIICHUS, BAKYyMHBIN JUOJ, TEPMHUCTOPHI U
(boTOpe3nucTOpsl,  MOJYNPOBOJAHUKOBBIA  JIHOL,
rajlbBaHuKa

[IpakTnueckue pabotbl. M3ydeHue cmeniaHHOTrO
COEIMHEHMS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa U €ro
BHYTpEHHEro  comnportuBieHus.  HabGmoneHue
ANEKTPOJIA3a



Kox
pasaena

4

4.3

Koanposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

OJIEKTPOAMMTHAMUKA

##HParH#MATHUTHOE I1OJIE. DJIEKTPOMATI'HUTHAA MH/YKIA

4.3.1

432

433

434

4.3.5

4.3.6
4.3.7

43.8

4.3.9

4.3.10

4.3.11

4.3.12
4.3.13

4.3.14

4.3.15

TlocTostHHEIE MAarduThbl. B3aumonaerictBue
MOCTOSIHHBIX MAarHUTOB

MarunutHoe nosne. BekTop MarHUTHOM MHIYKIUH.
[IpuHuun cynepno3uuuu. JIMHMM MAarHUTHOM
AHIYKIUH. Kaptuna  nuHwmit MarHUTHOH
VMHYKIHH 011 IOCTOSIHHBIX MAarHUTOB

MarnuTHO€ noJjie mpoBoJIHKKa ¢ TokoM. KapTuHa
JUHUN TOJIA JUIMHHOTO MPSMOTO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYILIKH C
TokoM. OmneiT  Opcrega.  BzaumopeiictBue
MIPOBOTHUKOB C TOKOM

Cuna Amnepa, €€ MOAyJb U HallpaBJIEHUE

Cuna Jlopenua, €€ MOIyjJdb M HalpaBJICHUE.
JIBrokeHue 3apssKeHHOM YacTHUIBl B OAHOPOIHOM
MarHuTHoOM noje. Pabota cuisl Jlopenia
SIBneHue HNMeKTPOMAarHUTHON UHAYKITUH

[ToTok BeKTOpa MarHUTHON UHAYKIIMHU

OAC wuHaykuumu. 3akoH AJIEKTPOMAarHUTHOM
unaykuuu dapanes

Buxpesoe anextpuueckoe nose. IC nHAYKIMH
B IIPOBOJHUKE, ABUXKYIIEMCS IMOCTYNAaTEebHO B
OJIHOPO/IHOM MarHWTHOM I10JI€

[IpaBuno Jlenna

NunyktuBHOCTD. SIBnenue camounaykuun. DJ1C
CaMOUHIYKITUU

DHeprusi MarHuTHOTO MOJIsl KaTYIIKH C TOKOM
DIJIEKTPOMArHuTHOE TOJIe

Texuuueckue YCTpOMCTBA: IIOCTOSIHHBIE
MAarHUThI, AJIEKTPOMATHUTHI, AJIEKTPOJIBUTATENb,

YCKOPUTECIN QJICMCHTAPHBIX qaCTHIl,
WHAYKIWMOHHAA I1CYb

[IpakTuueckue paboThl. M3ydyeHne MarHUTHOTO
OJIs1 KaTYILIKKU ¢ TOKOM. MccnenoBanue nencTBus
IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  gBIEHUA  DJIEKTPOMArHUTHOM
WHIYKIAN

KOJIEBAHUMA 1 BOJIHBI



5.1

##HPari#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHW A

5.1.1

5.1.2

5.14

5.1.5

5.1.6

5.1.7

5.19

5.1.10

5.1.11

5.1.12

KonebarenpHas cucrema. CBobOoHBIC
Kosie0aHus. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactora, ammuTyaa u aza koaedaHuit

[IpyxuHHBIN MAasITHUK. Marematnueckui
MAasiTHUK
YpaBHeHue rapMOHUYECKUX KoJIeOaHmi.

Kunemarnueckoen JUHAMHUYCCKOEC  OIIMCAaHHC
K0J1e0aTEIHLHOTO JBHOXXCHUA

[IpeBpamienue »HEpPrud TpPU TAPMOHUYECKUX
kosneOaHusax. CBsA3b AaMIUIUTYAbl KoOJIeOaHMI
HCXOJTHOW BEJTUMYMHBI C aMIUTUTYIaMU KOJieOaHUi
€€ CKOPOCTH U YCKOPEHUS

KonebarenbHblii KOHTYP. CBobonHbIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B WACATHHOM
Koe0aTeIbHOM KOHType. AHAJOTHS MEeXIy
MEXaHHMYECKUMHU u JJIEKTPOMAarHUTHBIMA
konebanusmu. @opmyna Tomcona

3aKOH COXpaHEHHMsS OHEPrHM B HJICAIBHOM

KOJIeOaTeIbHOM KOHTYPE

BoiHykeHHBIE ~ MEXaHMYECKHe  KoyeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BeIHyXIeHHbIE
ANEKTPOMATrHUTHBIEC KOJICOAHNUS.

[TepemennbIit TOK. CunycounganbHbIN
MEPEMEHHBIN TOK.

MOHIHOCTI) MNEPEMCHHOT'O TOKaA. AMHJ’II/IT}’I{HOG u
JICUCTBYIOIIEE  3HAYEHUWE CHJIbl TOKAa U
HaMpsHKEHUs

Tpancdopmarop. IlpousBoncTBo, mnepenaua u

norpe0ieHne JJIEKTPUYECKON JHEPIHUH.
OKOJIOTUYECKME PUCKM TpHU  MPOU3BOJACTBE
JIEKTPUIECKON JHEPIuu. Kynerypa
HCIIOJIb30BAHHUSA JNEKTPOIHEPIUH B

MOBCEIHEBHOMN KU3HU

Texuuueckue YCTPOMCTBA: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpakTuyeckue paloThI. HccnenoBanue
3aBHCUMOCTH IepuoJia MaJIbIX KoleOaHui rpysa
Ha HWUTH OT JJIMHBl HUTH M MAaccel Ipys3a.
HccnenoBanne nepeMEeHHOIO0 TOKa B LENM U3
MIOCJIEZIOBATELHO COEIUHEHHBIX KOHJAEHCATOpA,
KaTyIIKH U pe3ucTopa
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#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

Mexanuueckue BOJIHBI, yCJIOBHS
pacnpocTpaHEeHUS. Ilepuon. CkopocTb
pacnpocTtpaHeHus U JyirHa BoiHbI. [lonepeunsie
Y POJOJIbHBIE BOJIHBI

#i#HtPar#H#  VutepdepeHuus u  AUPpaKIHsL
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKka

SHCKTPOMaFHI/ITHI)Ie BOJHBI. Y CIIOBUS HU3ITYy4YCHHUA
OJICKTPOMArHuTHBIX BOJIH. Bzanmuas
opueHtauusi BektopoB E, B umw v B
AJIEKTPOMArHUTHOM BOJTHE B BaKyyMe

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPA’KEHUE,
MIPEOMIICHHUE, MOJISIpU3aLUs, Tudpaknus,
untepdepenusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

[IIxama 3y1eKTpOMarHuUTHLIX BOJIH. [IpuMeHeHue
9JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpyuHUMIBI ~ pagvoOCBA3M U TEJIEBUICHUS.
Pannonokanusi. DneKTpoMarHUTHOE 3arps3HEHUE
OKpYKaromiei cpebl

Texuuueckue YCTpOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B
TEXHUKE W MEIUIUHE, pajap, paguornpUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neup

##HPartH##OII TUKA

[IpsimonuHeitHOE pacmpocTpaHEeHHWE CBeTa B
oaHoponHou cpexe. JIyu cBera

OtpaxkeHre cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n3o0paxeHUH B IIOCKOM 3€pKaje

IIpenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MMOKa3aTesb NPeIOMIICHUS

[TonHoe BHyTpeHHee oTpaxeHue. llpenenbHbIn
YTOJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUS

Hucnepcust cBera. CnoxHbIH cocTaB 0enoro
cBeta. IIBeT

CoOuparomye 1 paccerBaroNue JIUH3bI. TOHKas
nuH3a. DOKYCHOE PACCTOSIHUE U ONITHYECKAs CHIla
TOHKOW JuH3bL. IlocTpoeHue uzoOpaxeHuii B
COOMpAarOIMX M pPacCeMBAIOUIMX  JIMH3aX.



5.3.7

53.8

539

5.3.10

5.3.11

53.12

®opmyiia TOHKOU JTUH3BI. Y BEJIMYCHHE, TABAEMOE
JUH301

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOM
ONTHUKHU

WnTepdepenius CBETa. KorepenTnsie
UCTOYHUKHU. Y CJIOBUS HAOIIOICHHUSI MAaKCUMYMOB
U MHUHMMYMOB B UHTEP(EpPEHIIMOHHON KapTUHE
OT IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakmus ceera. JudpakunoHHas peméTka.
VYcinoBue HaOMOJEHHUS TJIaBHBIX MaKCUMYMOB
IIpY MaJE€HUUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPAaKINOHHYIO PEIIETKY

[Tonsapuzanus cBera

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyla,
¢oroanmapar, IIPOEKIIMOHHBIN amnmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,
IU(ppakLUOHHAs peIIETKaA, MOJIIPOU

[IpakTuyeckue paboTel. VM3mepeHune mokaszaress
MIPEJIOMIIEHHUS. UccnenoBanue CBOWCTB
M300pakeHU I B JIMH3aX. Hab6monenue
JUCIIEPCUU CBETa

BJIEMEHTHI CIIELTUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunbt MPUMEHUMOCTHU KJIACCUYECKOMN
MEXaHUKH. [Toctynatel TEOpUH
OTHOCUTEIBHOCTA: WHBAPUAHTHOCTH  MOJYJIS
CKOpOCTM  CBE€Ta B  BakyyMe, MPHUHIIMI
OTHOCUTEIBHOCTH DHWHINTEHHA

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyIeHre BpEMEHH U COKPAILlEHUE ITTUHBI
DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI

CBs3p Macchl C DHEPrued U HUMIYJIHCOM
CBOOOHOM YacTHUIBL. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIIbI

KBAHTOBAA ®U3UKA

#i#HPar###3JIEMEHTBI KBAHTOBOM OIITUKU

6.1
6

6.2

6.3

6.4
7

7.1.1
7.1

7.1.2

®otonsl. Dopmyna I[lmanka CBSI3M HHEPruu
(oTOHA C €ro 4acToTOW. DHEPTrus M UMITYJIbC
¢dboToHa

OtkpeiTie ®  uccienoBanue (orodrddexra.
Omnpitel A.I'. Cronerosa. 3akoHsl poTodddekra



7.2

7.3

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

VYpaBuenne OiHmTeliHa a1 Gorodrddexra.
«Kpacnas rpanuma» porodrddexra

Jasnenue ceera. OnbiTel I1.H. JIeOeneBa
XHUMHYECKOE NEUCTBUE CBETA

TexHuueckue yCTpOWCTBA: doTo3IeMeHT,
(dboTonaTunK, CoTHETHAs OaTapest, CBETOIUOT

CTPOEHHME ATOMA

Monens atoma Tomcona. OmneiTel Pezepdopaa
10 UCCIIEI0OBAHUIO CTPOEHUS aTOMa.
[LnaneTapHas MoJiesb aToMa

IToctynarer bopa. M3nydeHue u mnoryonieHue
(OTOHOB TIPH TEPEXOJIE aTOMA C OJHOTO YPOBHSA
sHepruu Ha apyroi. Bumel cnektpoB. Crnektp
YPOBHEM 3HEPrUU aTOMa BOJOPOAA

BousiHoBBIE cBOMCTBa yacTul. BonHbl ne bpoiis.
KopnyckynspHo-BOITHOBOM Ty aJIA3M.
Judpaxius 3JeKTPOHOB HAa KpUCTaIaX

CroHTaHHOE M BBIHYKIEHHOE  U3JIy4YECHHE.
VYCTpoicTBO M IPUHIIMIT PaOOTHI J1a3epa

TexHuueckue  yCTpOMCTBA: CIIEKTpaJIbHBII
aHanu3  (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM
KOMITBIOTEP

[IpakTnueckue paboTHI. Habmonenue
JMHEWYATOr0 CIEKTpa

ATOMHOE A1PO

Mertonast HaAOIIOECHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

OTtkpbITHE palMOaKTUBHOCTH. OnbIThI
Pezeppopma 1o  ompenmeneHuro  cocraBa
paavoakTuBHOrO M3nyuyeHus. CoiicTBa anbda-,
oera-, raMmMma-u3JIy4eHHUsl. Bnnsauue
PaaOAKTUBHOCTHU HA )KUBBIE OPTAHU3MBbI
OtkpbiTHEe npoTOHAa UM HeWTpoHa. HykinoHHas
Mozenb sigpa [eitzenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3oTomsl
Anbda-pacniag. DIEKTPOHHBI M MO3UTPOHHBII
Oera-pacnal. lN'amma-n3nyueHnue. 3aKoH
PaaIuOaKTUBHOIO pacrnaja

DHeprust CBsI3U HYKJIOHOB B spe. SIiepHble CUIIBI.
Hedext maccsl spa

Snepuble peakuuu. JleieHre U CUHTE3 sAEp



7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Snepubrii  peaktop. TepmosiaepHblii CHHTES.
[Tpo6eMbl ¥ IEPCTIEKTUBHI SIIEPHOM SHEPTETHKHU.
DKOJIOTUUECKHUE aCHEKThI SIACPHON IHEPTrEeTUKHI

OnemeHTapHble YacTUlbl. OTKPHITHE TO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOICUCTBUSA
TexHuyeckue ycTpoWcTBa: HO3MMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHas bom0a

[Ipaktrueckue pabotel. McciemoBanue TpPEeKOB
yactuil (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, spKue 3BE3MbI,
IUTAHETHI, X BUAUMOE JIBIKCHHE

Conneunas cucrtema. [lmaHeTsl 3eMHOM TpyIIIBL.
[1aHeThI-TUTaHThl U UX CITyTHUKH, KapJIMKOBbHIC
mwiaHeTsl. Manple Tesra COJTHEYHOM CUCTEMEI

Comnnane, ¢gorochepa u atmochepa. ComHeqHas
AKTUBHOCTH

Ucrounuk sHeprun CosiHLA U 3BE3N

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,

CBETHUMOCTb, panuyc, TemImeparypa, nx
B3aUMOCBSA3b. J{narpamMma «CrneKTpaabHbIM Kacc
— CBETUMOCTDLY. 3BE3IBI rJIaBHOM

HOCIEN0BATEIbHOCTH. 3aBUCUMOCTH «Macca —
CBETHMOCTD» hini gt 3BE3N TJIaBHOM
OCJIENOBATEILHOCTH

HH##Par##H#BuyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEICTaBICHHUS 0
MPOUCXOKACHUN U 3BoJolMH COJIHIIA U 3BE3N.
DTanbl KU3HU 3BE3]T

Muneunsiii [IyTh — Hamra ["anaktuka. CnupaibHas
cTpykrypa [amaktuku, pacnpeneneHue 3BE3N,
ra3za u nbuu. [lonoxenue n neuxxenne ConHLA B
lNanakruke. [Timockas u chepuueckas
MOJCUCTEMBI [ almakTUK1

Tunbel ranakTuk. PaguorasakTUkd W KBa3aphbl.
UEpHble ABIPHI B sIIpax TaJaKTHK

Bcenennas. Pacmmpenne BceenenHnoit. 3akoH
Xab0ma. Paszberanme ramaktuk. Bospact u
panuyc Bcenennoii, Teopusi bonbpmoro B3phIBa.
Mogens «ropsiueii Bcenennoit». PenukToBoe
U3ITy4YeHue



MacmrabHas CTPYKTypa Bcenennot.
8.10 MeraraiakTuka. Hepeménnsie  mpoOGiemsl
aCTPOHOMHUU



IMPOBEPAEMBIE HA EI'D 11O PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NPOBEpPsIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl CpeIHero
00mero o0pa3oBaHus

CdhopmupoBaHHOCTE YMEHHW pPACIIO3HABATH (HU3HUYECKUC SIBIICHHUS

(mmporeccsl) U OOBSICHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararonmmmMumn (1)I/I3I/I‘-I€CKI/IMI/I INOHATUAMHU H

BCJIMYHNHAMHU, XaPaAKTCPU3YOIINMHA (I)I/I3I/ILICCKI/IG IIPOLECCChL

CdhopmupoBaHHOCTE YMEHUW MPUMEHSTh 3aKOHBI KJIACCHUYECKOM
MEXaHHKH,  MOJIKYJISpHOW  (GU3MKM W TEPMOJUHAMHKH,
AIIEKTPOMHAMUKH, KBAaHTOBOW (PM3UKH AJIs aHalu3a U OOBSICHEHUS
SIBJIEHU MUKPOMHMpPa, MAKpOMHUpPA U MEraMHpa, pa3anyaTh YCIOBHS
(rpanHHIIBl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, IOHUMATh
BceoOIuil xapakrep GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAIU3UPOBATh (PU3NYECKUE
MPOLECCHl, HCMOJIb3ySl  OCHOBHBIE  ITOJIOKEHMUS, 3aKOHBI H

3aKOHOMEPHOCTH

ChopMUpOBaHHOCTh YMEHHS pa3iuyaTh YCIOBHS MNPUMEHUMOCTHU

Mojeneil PU3NIEeCKUX TN U MPOIECCOB (SBICHUIN)

ChopMUpOBaHHOCTh yYMEHHUsSI peliaTh pPAacYETHBIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (PM3UYECKOM MOJENbI0: HA OCHOBaHUU
aHalIM3a YCJIOBUS BbIOMpaTh (U3MYECKHE MOJENH, OTBEyalolue
TpeOOBaHUAM 3a/1a4y, IIPUMEHSATH bopmyIHL, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd Tpu
UCIIOJBb30BAaHUM  MAaTEMaTH4YECKUX METOJOB  pEIIEHUs  3ajad,
IIPOBOAMTH  pPacy€Tsl Ha OCHOBAaHMM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3MUPOBATh PE3yJbTAaThl U KOPPEKTHUPOBATH METOMBI PELICHUS C

Y4ETOM IIOJIyYEHHBIX PE3YJILTATOB

Pemiate kauecTBeHHBIE 331a4H, TPEOYIOIINE IPUMEHEHUS 3HaHUH U3
pa3HBIX pa3lieloB MIKOJIBHOTO Kypca (M3MKH, a TaKKe MHTErpaluu
3HaHUW W3 JPYrUX TMPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIa:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPacCyXACHUW C OIMOpOd Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG SBJICHUA



10

Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAyYHOTO  IO3HAHMA,
UCTIONB3YeMBIMH B (HU3UKE: MPOBOJIUTH NPSMbIE M KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEJIWYHMH, BHIOMpAs ONTUMANbHBIA CIOCOO
U3MEPEHUS U MCIOJIB3YS N3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEH
U3MEpPEeHNH, TPOBOIUTH HCCIIEIOBAHNE 3aBUCHMOCTEH (U3HMUECKUX
BEIMYMH C WCIOJH30BAHUEM TIPSMBIX H3MEpPEHHH, OOBSICHSITH
MOJIyYCHHBIE Pe3yJIbTaThl, UCHIOIB3Ys (PU3UUYECKHE TEOPUH, 3aKOHBI U
HOHSTHS, U JIeNaTh BEIBOJIBI; COOIIOAATH MTpaBMiIa 0€301MacHoOro Tpy1a
NIPY TIPOBEJICHUH UCCIIEIOBAaHUN B paMKaX y4eOHOTO SKCIIEPIMEHTA U
y4eOHO-HMCCIIeIOBATENbCKOM  JICSITEIBbHOCTH C  HCIIOJIb30BAaHHEM
nU(POBBIX ~ M3MEPUTEIBHBIX  YCTPOHCTB W  J1a0OpaToOpHOTO

000pyToBaHUs

ChopmupoBaHHOCT,  YMEHHUU  aHAJIW3UPOBaTh U OICHHUBATH
MOCJIEICTBUSL  OBITOBOM ¥ MPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YEJIOBEKa, CBSA3aHHON ¢ (U3MYECKUMHU TNpOIECCaMM, C TO3ULUN
AKOJIOTMYECKON 0E30MacHOCTH; MPEACTaBICHUA O pPaNUOHAILHOM
OPUPOJIOTIONB30BAaHUU, a TakKe pa3syMHOM  HCHOJIb30BaHUHU
JNIOCTWKCHUN HAyKW W TEXHOJIOTMHA Uil JaJbHEWIIEro pa3BUTHS

4eJI0BEYECKOT0 00IIeCcTBa

OBnageHre pa3IMYHBIMU Croco0amMu  paboThl ¢  wHpOpMaIei
(U3HYECKOTO CONEPKAHUS C HCIOJIB30BAHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

ChopmupoBaHHOCT, YMEHUN MPHUMEHSTh OCHOBOIIOJATAOIINE
ACTPOHOMHUYECKUE TOHSTHS, TEOPUU M 3aKOHBI Il aHaIW3a |
00BbsICHEHUST (PU3UYECKUX TMPOIIECCOB, MPOUCXOANINX Ha 3BE3AX, B
3BE3AHBIX CHUCTEMAX, B MEXTAUIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

1O ®U3UKE
K
o Kon
pazaena/t
JJeMeHTa
eMbl
1
1.1

1.1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

MEXAHHUKA
KMHEMATHKA

MexaHn4deckoe ABUKCHUC. OTHOCHUTENHLHOCTD

MexaHuueckoro asmxeHnsa. Cucrema orcuéra

MarepuasibHasi TOUKA.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CkopocTh MaTepUaIbHONU TOYKHU:

_AF .,
U=— =T, ={L}1,.U1,.U__].
FAV 3 P '
Ax , . .
v, =—| =x/. aHaNOTN4HO v =V,, U.=Z,.
At o :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruncnenue nepeMenieHys 1 myTu MaTeprualbHOU TOUKH

IIPU IPSIMOJIMHEHHOM JIBUKEHUH BJI0JIb OCU X IO TpaduKy

3aBUCUMOCTH Vx(t)



I
i

. . Avu
YCKD[JEHIIE MaTePHAIBEHOII TOYKIL a = ﬂ\_L \
r t—0

a. =

A P
. =—=| =(v,),". aganorm4Ho a, =(v,)’, a.=(t
A |y . / Fler 7

PaBHOMepHOC HpﬂMOJ’IHHGI’IHOG JABHMOKCHUC!

xX(t) = xg + Vpyt

x(7)

ox

Uy (t) — vo, = const

®



Ox

const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKCHUE:!

at

x(t)=x,+v, t+

v (t)=vu, +at
a, = const
a3 T
ULy —Y, = EHI [IJ _Il]

L
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = 1

CBoOojHOE TTafieHue. Y CKOpeHne CBOOOHOTO TIaICHHUS.

Vi

Yo o

o Xo (

JIBu>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

gt .
vy =y, +u, t+ 12 =y, +Uysina-f—=—

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const



KpuBonuneiinoe aBuxenue. J[BmxeHne MaTepralbHON
TOYKH I10 OKPYKHOCTH.
VYrioBas v JIMHENWHAast CKOPOCTh TOYKHU:

v = wR

R

IIpu paBHOMEPHOM JBHKEHHUH TOYKHU 10 OKPYKHOCTH

_2n_2
w = = U

2w

27

. HeHTpOCTpeMI/ITCHBHOC YCKOPCHHEC TOYKH:

1c



1.2

1.2.1

1.2.2

R
. IlostHOE yCKOpEHHE MaTepUanIbHOW TOUYKHU

Teépnoe Teno. [locTtynarensHoE U BpalllaTeibHOE

JBU>)KEHUE TBEPZIOTO TeJla
JMHAMUKA

HNuepumaneubie  cucrtemsl  orcu€ra. [lepBriit

Herorona. [IpuHnmn otHocutensHocTH ["anunes

Macca Tena. IInoTHOCTE BemecTBa:

m

PZV

3aKOH



Cuna. [IpuHIMI Cyneprno3uLuy CUIL:

-

FpaBHogeﬁCTB =F +F+..

paBHOZEHCTB

1.2.3 1



Bropoii 3akon HetotoHa: 1 matepuanbHoi Touku B MCO

>
>

Fl = mal

1.2.4 m

Ap = FAt



1.2.5

At
pu
F = const
F
const
—
‘F12 F 21

Tpernii 3akoH HbI0TOHA [171s1 MaTEPUAJIBHBIX TOYEK:

-

Fi; = —Fp

12



21

3aKkoH BCCMUPHOTO TATOTCHUA: CHJIbI HIPUTAKCHUSA MCKIY

TOUYCYHBIMU MAaCCaMH PABHbBI

1.2.6



Cuna tspkectu. LleHTp TsKecTH Tena. 3aBUCUMOCTh CHUITBI

TSDKECTH OT BBICOTHI h Haa TOBCPXHOCTHIO INJIAHCTHI

panuycoMm RO:
_ GMm
"7 R + )?

mg

(R
0

_l’_
h)
2
GMm

Cuna ynpyrocrtu. 3akoH ['yka:
E, = —kx

1.2.7



—kx

Cuna tpenusi. Cyxoe TpeHHe.

Cuma TPCHUS CKOJILKCHUA:

Frp = uN
F
™
UN
1.2.8
Cuna TpeHus nokos:
Ep, < uN
F
™
<
UN
Koaddumment tpenuns
JlaBnenue:
P=%
1.2.9 p



1.3

1.3.1

1.3.2

CTATUKA

—

F
MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpalICHUA:

M| = FL, rae | — meyo cuisl

>

F

OTHOCUTENIBHO  OCH, Ipoxojsmed uepes Touky O
MEPIEHIUKYISIPHO PUCYHKY
Hentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX

TOYCK:

- -

myr; + myry+...

T,
e my +my+...

.M.






B onHOpOAHOM TTOJIE TSXKECTH

(g = const)

const)
[IEHTP MAcCC TeJla COBMAJAET C €ro IEHTPOM TSHKECTH

VYcnous paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0
1}:"1 +F,+...=0

#H#HPar##
#1.3.4

3akoH [lackana



JaBaenue B )xuaKocTH, okosiieics B UCO:

P =DPo t pgh
p
#HH##Par## P
#1.3.5
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH

Apx

H#HAHPar##
#1.3.6

BBITECH



1.4

HHHPar##
#1.4.1

#H#HPar##
#1.4.2

€CJIH TEJIO U KUAKOCTh mokosaTcs B MCO, To

FApX = ngBbITeCH

F
Apx
1244
VYcnoBue miaBaHus Ten
3AKOHbI COXPAHEHUA B MEXAHUKE
Nmnynbc MaTepruanbHOM TOYKH:
p=mv
p
m

NMnynec cucteMsl Tei:

p=p+pt+..



3aK0OH U3MECHEHUS U COXPAaHCHUS UMITYJIbCA:

HHHPart B MCO

- -

#143 Ap = A(pl + p2+' . ) = FlBHeLLlHAt + FZBHeLLIHAt+' -






1 BHELIH

At

2BHEIIH

At

B CO , ecimn

A(



, €CITH

- -

FlBHeLUH + FZBHemH+- v

1BHELIH

2BHELH



PeakTuBHOE NBUXEHUE

F

HHH#PariH At x

#1.4.4 PaboTta cuiel Ha MaJIOM MEepeMCUIICHUN:

A=|}?'|-|.-j.f'|-c05 a=F, -Ax

(;;

()]
MoHoOCTh CHIIBI:

€CITH 32 BpeMst

At
1.4.5

At
pa60Ta CHJIBI U3BMCHACTCA Ha , TO MOIITHOCTH CHUJIBI

A4
P=— =F-vu-coso
ﬂr ATl

Kunernueckas s3Heprusi MaTepuagIbHONW TOYKH:
2

1.4.6

mv?  p?

EKI/IH =

2 2m



KWUH

2m

3aK0H U3MCHEHHS KHHETHUSCKON OHCPTHUU CUCTCMbI

matepuanbHbix Touek: B UCO AExkun = Al + A2 + ...

IloTeHunanbHas 3HEpPrus:
1.4.7

JUIA IIOTCHIIUAJIBHBIX CHUJI



A12 = E1n0TeHu - EZHOTeHu_: AEHOTEHLl

lmoreHIy

2MMOTEHIT

AE

TIOTCHI]

[ToTenumanpHast YHEPTUsL MATEPUATILHON TOYKH B
OJTHOPOJHOM IIOJIE€ TSKECTH:

EHOTeHu = mgh

TOTCHI]



1.5

1.4.8

1.5.1

mgh

[ToTenuuanbHas 3Heprus ynpyro neGopMupoBaHHOTO

Tena;
kx?
E noTeHy, — 2
TIOTCHIL
2
kx

3aKoH U3MEHEHUA U COXPAaHCHUA MEXaHHYECKOM OHCPIUu:
Euex = Exun T Enoresm.
B ITICO AEex = Agcex HEMOTSHLL CHM
B IICO AE,ex =0, eC Agcex menoresn. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apMoHnueckue KojeOaHMS  MaTepUATbHOM  TOUKH.
Ammuntyna v dasa  koneOanuil. Kunemarngeckoe

OIIMCaHHC:



x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IJI€ X - CMCLICHUE U3 PABHOBECHSI.

JIlnHaMu4eckoe onucaHue:

ma, = —kx,
ma
X
_kx’
rae
k = mw?
k
mw
2
. 9TO 3HAYUT, YTO
E, = —kx.

—kx.

DHepreTuyeckoe  OomucaHue  (3aKOH  COXPaHEHUS

MEXaHWYECKON IHEPTUN):



1.5.2

1.5.3

1.5.4

CBs13p aMITTUTYIBI KOJICOAHUN CMEIIEHUS MaTepHAIbHON
TOYKM C aMIUIMTyJaMH KojieOaHuit e€ CKOpocTH U

YCKOPCHUS:

U =4, a_ =04

[lepron u yactoTa KoeOaHUI:

[Tepron ManbIx cBOOOTHBIX KOJIEOAaHUI MAaTEeMaTUYECKOTO

MasiTHHKA:

T=2IF
g

[epron cBOOOTHBIX KOJIEOaHHU TIPY>KUHHOTO MasiTHUKA!

m
T =21 |—

k

Brinyxnennsie koneOanus. Pe3onanc. Pe3onaHcHas
KpuBas
[lonepeunsle ¥  nOpoposibHble  BOJHBL.  CKOpOCTH

pacnpoCTpaHEeHUS U JJIMHA BOJIHBI:

v
A=vT =—
v



2.1

1.5.5

2.1.1

Wutepdepentyst u audpaxiyst BOIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISIPHA S ®U3UKA. TEPMOJJMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mopgenu CTpoeHUs Ta30B, XKUIKOCTEH M TBEPABIX TEIN.
ITyctb TepmoauHamMuueckas cucreMa (Teso) COCTOUT U3 N

OANHAKOBBIX MOJICKYII. Tor/:[a KOJIMYECTBO BCIICCTBA

N m
vV==—=—
Ny



TIe

— 4HucI0 ABOTaJipo, m — Macca CUCTEMBI (Tena),

U
u
— MOJISIpHAsi Macca BEIecTBa
2.1.2 TennoBoe JBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anMonaelicTBue yacTHI] BEIIECTBA
2.1.4 Huddysus. bpoyHoBCKOE TBHKEHHE
2.1.5 Monens uneanpaoro raza B MKT

CBs3p MEXIYy [aBJICHUEM M CPEIHEH KHUHETUYECKOM
BHGPFI/Ieﬁ HOCTyrIaTe.HBHOFO TCIIJIOBOI'O JOBUXXCHUA

MOJICKYJT HJIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHHEe MKT):

p=-mgw? =EniF ey ineo
3 301 2 30
2.1.6
rae m0 — Macca OJTHOM MOJIEKYJIbI,
N
n=y



- KOHLIEHTPALUS MOJIEKYJ

2.1.7 AOcomoTHas Temmiepatypa: T =t +273K

CBsi3p TemmepaTypbl raza co CpeiHEeW KHHETUYECKOU

BHGPFHGIZ MMOCTYHIATCIIbHOTO TCIIOBOTO JABUKCHHA C€I'0

MOJIEKYJI:
2.1.8 7 2
P (L iy 3 kT
L2 2
2.1.9 VYpasuenue p = nkT

MOIIG.HB HJCaJIbHOI'o ra3a B TCpMOJUHAMUKC!

(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mpim

JAIHICI):

oV =""RT =vRT = NkT, p=P%L
2.1.10 LL LL

BripakeHIle 1A BHYTPeHHell SHepIHI 0IHOATOME

rasa (IprMeHIMBIe OpMBI 3aIIIIcH):

L‘=%vRT =%MCT =3 RT —ve,T= %pV

2



3akoH JlanmbTOHA MJI9 [aBJIEHUS CMECU Pa3peKEHHBIX

Ta30B:

p=p+p+..

2.1.11

W3omporiecchl B pa3peskeHHOM Ta3e C TOCTOSHHBIM YHCIIOM
MoJieKyJ N (C MOCTOSTHHBIM KOJMYECTBOM BEILECTBA V):
m3orepMma (T = const): pV = const

n3zoxopa (V = const):

p
== t
T cons

2.1.12



const

uzobapa (p = const):

%4
= = const

const

I'padruaeckoe mpecTaBieHIe U30IPOIIeccoB Ha pV-, pT- 1

VT- nnarpamMmmax.

OObeIMHEHHBII Fa30BbIA 3aK0OH:
pV

—- = const
T

pV



const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCILICCTBA V.

HacrhileHnple ¥ HEHACHIIICHHBIC Maphl. KauectBennas

3aBUCHUMOCTD IINIOTHOCTH WU OABJICHUS HACBIIICHHOI'O ITapa

2.1.13
OT TEMIIepaTypbl, HUX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa
BnaxnocTs Bo3ayxa.
OTHOCHUTENBbHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHaCbmmapa (T) pHaCMLunapa (T)
p
HaChIIITapa
2.1.14 (T)
p

napa

(D



HachllInapa

(D

napa

(D

H3MeHeHune arperaTHbIX COCTOSIHUM BELIECTBA: UCITAPEHUE

211 U KOHJICHCALUS, KUTIEHUE KUJIKOCTH
5116 V3MeHeHMe arperaTHbIX COCTOSIHUM BEIeCTBA: IUIaBJICHNE
o U KPUCTAJUIU3ALMS
2.1.17 [IpeobpazoBanue 3Heprun B (ha30BBIX Mepexo1ax
2.2 TEPMOJANHAMUKA
2.2.1 TennoBoe paBHOBecHE U TEMIIEpaTypa
222 BnyTtpeHnnss sneprus
Tennonepenaua kak cHnoco0 HM3MEHEHUs BHYTPEHHEH
223 sHepruu  0e3  cosepuieHust  pabotel.  KonBekuus,
TEIIONPOBOAHOCTD, U3Ty4YE€HUE
KonnuecTBo TemioTsl.
VY enpHas TEIIOEMKOCTD BEIISCTBA C:
Q = cmAT
2.2.4



cmAT

VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeroTa miaasiaeHus A: O = Am.
VY nenpHas TerioTa cropanus TomiuBa q: O = gm

OneMeHTapHas paboTa B TEpMOJIMHAMHUKE:
A =pAV

A
2.2.6 -
PAV
Brruucnenune pabGotbl mo rpaduky mporecca Ha pV-
auarpamme
[TepBrIil 3aKOH TEPMOAUHAMUKH:
Q12 = AUy; + Ay = (U2 — Uy) + Ay
Q
12
AU
2.2.7



(U

U
1
)
+
A
12
Annabara:
Q12 = 0= Ay, = (U, — Uy) = AUy,
0
12
0
=



(U

2.2.8

229

2.2.10

2.2.11

BTopoii 3akoH Tepmoannamuku. HeobpaTtumplie mporiecchl

[Tpuniune! gerictBus TemnoBbix mamuH. KIT/:

I_]:Aaamt =*-H-1I‘p_|*-xmt| |a-.xcm|

Maxkcumansnoe 3Hauenue KII. [{ukn Kapno:

Ty — 1T
marn:nw: W'PT mzl_Tm

warp ‘Tm

YpaBHeHHE TEMIOBOTO OanaHca:

Ql+QZ+Q3+:O



OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE I1OJIE

OnexTpuzanus Tea U €€ NPOSBICHUS. ODIEKTPUUECKHM
3apsa. JIBa Buaa 3apsna. DNEeMEHTAPHbBIA AJIEKTPUUYECKHUI

3apsf. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaa

BsaumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILIECTBE C TUIIEKTPUIECKON

IIPOHUITACMOCTBIO



F:k|{?1|'|?'z 1 _|"_?1|'1*?J

&I 4mes, 17

Onekrpuueckoe noise. Ero geiicTBue Ha 3J€KTpUYECKHE
3apsiibl

HaprDI(éHHOCTB SJICKTPUYICCKOTO ITOJIA:

-

) F

Qr[po6an71

POOHBII

[Tone Toueunoro 3apsiaa:



OIHOPOJHOC IT0JIC:

E = const.

const.

KapTunel 1HUN HanpsHKEHHOCTH ATUX TTOJIEH

HOTCHHI/IaJ'II)HOCTB OJICKTPOCTATUYCCKOI'O I1OJIA.

PaznocTth MOTCHIMAJIOB U HAIIPSAKCHUC!

A1z = q(¢1 — P2) = —qAd = qU.



q(¢

¢
2
)
—qA¢
qU.
[TorenmmanpHast 3HEPrUs 3apsiga B JIEKTPOCTATUYECKOM
T10JIC:
W =q¢
w
qé
A=—AW



—AW

IloTennman OJICKTPOCTATUYCCKOI'O ITOJIA:

o=2
q
¢
q
w

CBs3b HaHpiDKéHHOCTI/I TIOJIA X1 pa3HOCTU IIOTCHIIUAJIOB JJI1

OJTHOPOJIHOTO AeKTpocTarnueckoro mojst: U = Ed

[IpuHIHUI Cynepno3uIuu JIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+



[IpoBOTHUKY B 3JIEKTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0



0
, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA ( = const

I[I/IBJ'IeKTpI/IKI/I B SJICKTPOCTATUYCCKOM

,Z[I/IBJICKTPI/I‘ICCKaH IIPOHUIIACMOCTh BCIICCTBA €

Konpaencarop. DneKTpo€MKOCTh KOHAEHCATOPA:

q
C=-—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

£ggS

_dzgo

&€

II0JIC.



eC

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q =q1+q2+""U1 = U2 =---'Cnapaml_cl+C2+-"

BN

3.1.10



apa

IlocnenoBaTeIbHOE COCIMHCHIC KOHACHCATOPOB:




nocit







DHeprus 3apsHKEHHOr0 KOHIEHCaTopa:
qu CcU?* ¢*

cT7 2 2C

qU

3.1.11

CU

2C



3.2

3.2.1

3.2.2

323

3AKOHBI TTOCTOAHHOI'O TOKA

Cua Toka:
=54
At Ay

IlocTostaHEbI TOK: I = const

Jns mocrosiHHOTO TOKA q = It

YcaoBus CYHICCTBOBAHHA SJICKTPUICCKOT'O TOKA.

Hanpsokenne U u OJIC E
3akoH Oma Ju1s y4acTKa LEeMu:
[ = U
"R
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3.25

DIIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTh
COIIPOTUBJICHHUA OJHOPOAHOTO IMPOBOAHWKA OT €TI0 JJIMHBI

1 CCUCHHUH. y,Z[GJ'II)HOG COIMPOTUBJICHUC BCUICCTBA.

l
R=,D§

Hcrounuku Toka. /[C ucTouHMKA TOKA:

ACTOpOHHPIXCPlJ'[

E =
q

A

CTOPOHHUXCHUII



BuyTpeHHee conpoTuBIeHUE HCTOYHHUKA TOKA

3akoH Owma st TOJIHOM (3aMKHYTOM) 3JIEKTpUUECKOU

uenu: E = IR + Ir, orkyna

[ =—
Rr

1

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCIMHCHHUEC MMPOBOJHUKOB!
[=11+12+..,Ul=0U2=...,
1 1 4 1 4
Rnapa}m Rl RZ

3.2.7

napaui






[TociienoBatrensHOE COCTUHEHUE TIPOBOIHUKOB:
U=Ul+02+.,I1=12=..,
RHOCJ'I = Rl + R2+

T10CI

Pa6ora snexrpuueckoro Toka: A = [Ut.
3akon Jlxoymst — Jlenna:
Q =I?Rt

3.2.8

QS



Rt

Ha pesucrope

UZ
R:Q:A:IZRt:IUt:Ft

QS

MOITHOCTB 3EKTPUUECKOr0 TOKa:
3.29 =— =IU

TenioBast MOLTHOCTD, BBIJIEsIEMasi HA PE3UCTOPE:



33

3.2.10

3.3.1

P=PR=Z =U
R

MoHocTs, UCTOYHHUKA TOKA:

CBO60,I[HBIC HOCHUTCIIN  JJICKTPUYCCKUX  3apsAd0B B
IIPOBOAHUKAX. MexaHnu3Mbl IMPOBOANMOCTHU TBépI[BIX
MCTAJUIOB, PaCTBOPOB U PACIJIAaBOB 3JICKTPOJIUTOB, I'd30B.

[TonynpoBoauuku. I10ynpOBOTHUKOBBIA 1O/
MAT'HUTHOE ITOJIE

MexaHn4eckoe B3aMMOJACHCTBHE MAarHuToB. MarHuTHoe
nojne. Bekrop wmarnutHOM — MHAYKUMH. [IpuHUMD

CYNEPIIO3ULUU MAarHUTHBIX I1OJICH:

- - -

B = Bl +Bz+..-
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3.33

334

Jlvann wHAYKOIMUM MarHuTHOro mnois. Kaptuna nuHwMit
WHIYKIAHA MarduTHOTI'O OJIA T0JIOCOBOTO "

HO,Z[KOBOO6p A3HOI'o NOCTOSHHBIX MarHuToB

OnbIT Dpcerena. MarHUTHOE TMOJE€ TPOBOJAHUKA C TOKOM.
Kaptuna nuHui MHIYKIUMKA MarHUTHOTO TOJIsL JUIMHHOTO
MpSIMOTO  TIPOBOJAHWMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM

Cuna Amnepa, €€ HallpaBJIEHHE U BEJIMYUHA!

F, = IBlsina

F
A
IBlsina
, TJIe 0L — YTOJI MEX/Ty HalpaBJICHUEM MPOBOJIHUKA U
BEKTOPOM
B
B

Cuna JlopeHua, €€ HarpaBJIeHHE U BEJINYMHA!

Fnop =l q | vBsina



Jlop

lglvBsina
i€ 0L — YTOJI MKy BEKTOpaMH

>

v

1

JIBrokeHue  3apsHKEHHOW  4acTULbl B
MAarHUTHOM II0JI€

34 OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEeKTOpa MarHUTHOM MHITYKIUU:

® = B,S = BScosa

3.4.1

OJIHOPOJAHOM



BScosa

i B
4
G729
34.2 SBnenue anexkrpomMariuTHOW HHAYKUMK. DJIC nuHAYKIMH

3aKOH 3JIEKTPOMAarHUTHON MHAyKIMu Papajes:

AD
3.4.3 E=—r-| =49
At
Af—
L
\d v, )
é !
SI[C HWHAYKIWH B [IPAMOM IIPOBOJHUKEC ,Z[J'II/IHOI71 1,
ABMIKYHIEMCA CO CKOPOCTBIO
v
A4
344
CEN)



)

B OJTHOPOJIHOM MarHuTHOM ToJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJl MexJy BekTopoM B u HopMaibio

-

n

K IJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI

-
-

luv

; €CIIH



1
B
B
, 1
v
A4
TO
| E; 1= Blv
|E

Blv



345 [IpaBuso Jlenia

NHAYyKTUBHOCT:
L - )
]
L
1
34.6
D
,mm @ = LI
Camounaykuusi. 9J1C caMOMHAYKIINHA:
AT
E, :—L—L =L,
At —)
DHeprusi MarHUTHOTO MOJIsi KATYLIKA C TOKOM:
W = LI?
L= 2
w
L
34.7



3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHbI

Konebarenpabiit KOHTYp. CBOOOTHBIC 3JICKTPOMArHATHEIC

KOJIGGaHI/IH B N€aJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

L’[ﬂ =g, = e, cos( et + @) =1 cos(cr +q))

®opmyna TomcoHna:

T =2nVLC
T
2
LC
, OTKy1a
21 1
w=—=—
T <LC



2

LC

CBs3b AMIUIATY Bl 3apsiia KOHACHCATOpa C aMHHHTYHOﬁ
CHJIbI TOKa npu CB06OI[HI)IX SJICKTPOMArHUTHBIX

KOJICOaHHUAX B nacaJIbHOM KoJIeOaTEILHOM KOHTYpC:
gﬂu}: =
0

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KoJieOaTeIbHOM

KOHTYVYDPC:
3.5.2 P



3.6

3.53

3.54

3.5.5

3.5.6

3.6.1

3.6.2

BhIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KosleOaHus. Pe3onaHc
[lepemennbii  TOk. IIpomsBomcTBO, mepemada |
noTpeOiIeHne 3IeKTPUIECKON SHEPTHH
2 2 2 2
cus LIt CU Ll
-+ = b —
2 2 2

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH. B3anmHuas

TER — cO1st.

OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHON BOJHE B

BaKyyMe:

- -

E1Bl1lc

[Ikama AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune

3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

[IpssMOnMHENHOE PacIpOCTPaHEHUE CBETA B OJHOPOJHOMN

cpene. Toueunslid ucTouHUK. JIyu cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=p



alp

S

3.6.3 [TocTpoenne n3o0paxeHUH B TIIOCKOM 3€pKaje

3aK0HBI IMPEJIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sing.

3.6.4 2

sinf.

AOGCOTIOTHBIN MTOKA3aTeNb MPEIOMIICHHUS:

c
Nagc = ;

abc



OTHOCHUTENIBHBIN TOKA3aTEb MPETOMIICHUS
n, m

nOTH
1 U2

OTH



Xon JIy4eil B pu3Me.
1"1 = 1"2 u H].}']. = Hz}.l
CooTHOLIEHNE YacTOT ¥ COOTHOILEHUE IJIMH BOJIH IIPH

nepexoac MOHOXPOMATHYECKOIO CBETa 4YCPE3 TIpaHUIY

pasaeciia ABYyX ONITHYCCKUX CpCU:

nH<m )

n

anp

[losHOE BHYTpEHHEE OTpaXKEHHUE.

IIpenenbHbIM yroJ MoTHOrO BHYTPEHHETO OTPAXKECHUSL:

, 1 n;
Sinay, = =—
Noru ny

Sino.






Cobwuparonue ¥ pacceuBaOIIME JTUH3BI. TOHKAs JTUH3A.

(DOKyCHOC pacCTosAHUC U ONITHUYCCKAA CHUJIa TOHKOM JTUH3BI:

D= 1
" F
D
3.6.6
F
1
®opmyIia TOHKOM JIMH3bL:
1 N 1 1
d f F
d
3.6.7 B
1
+



VBenuuenue, JaBacMoe JIMH30M:

h |fl
'=w="a



d T

A,

F\ h
f

A

B cnyuae paccenBaroniei JuH3bI:

1
D0 = F =—0,
D

3.6.8






Xon ty4a, IpoIIeJuIero JUH3Y MO IIPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onTryeckoi ocu. [Toctpoenne n3oodpaxeHuit
TOYKH U OTPE3Ka NPSAMOM B COOMpAIOINX U paCCENBAIOLINX

JIUH3aX U UX CUCTEMAx

doroanmapaT Kak onTuYeckud mpubop. [ma3z kak

3.6.9
ONTHYECKAsl CUCTEMA
Wntepdepentmst  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcinoBust HaOdMIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEpPEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX
KOT'€PEHTHBIX UICTOYHHUKOB:
3.6.
.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,t1,+2.+3
Hudpakius ceeta. JudpakunonHas pemérka. YciaoBue
HaOJIIO/IEHUsI TJIAaBHBIX MAaKCHUMyMOB IpU HOPMaJlbHOM
MaJIeHUd MOHOXPOMATHUECKOTO CBETA C JUIMHOW BOJHBI A
Ha peweéTKy ¢ nepuojom d:
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,



4.1

3.6.12

4.1.1

pc

Hucnepcus cBeta

KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M
I'umore3a M. [Tnanka o kBantax. @opmyna [lnanka: E = hv

®ortonbl. JHeprus (HoToHa:

E=h _he _
= U—A—pc

hc



Nmnynsc dhoTona:

S|

hv



®orodddexr.  OnbIThI
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» dusuka; 10 knacc. yrayonennoe ooydenne KacbsnoB B.A. O61miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3parenscrBo «lIpocBemienne»

» ®usuka; 11 knace. yrnyonennoe odyuenue Kacesanos B.A. ObmecTBo ¢
OrpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO

«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

®wuzuka : 10—11 k1. : moypou. TUIaHUpOBaHUE: ocodue

JUIsl yuutenen ooiieoOpaszoBat. opranuzanuii/ B. @. [1unos.

—M. : IIpocBemenue, 2013 — 128 c.

®dusuka. 10 knacc : YrnyOaeHHbIH ypOBEeHb : MeToau4eckoe nocooue / B. A.
KacesinoB. — M. : JIpoda,

2015. —219,c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4YHbIE SIKCTIEPUMEHTHI
— OPusuka:

Komnexmus Poccutickoro 061meo06pa3oBaTebHOTO MOpTaia



http://experiment.edu.ru OTKpHITHII

koJureK: Pusuka

http://www.physics.ru DieMeHTbI: MOMYJSPHBIN CalT 0 GyHIaMEHTAILHOU HayKe
http://www.

elementy. ru BeeneHrne B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupryanbHpiiiMeTogM4ecKuii KAOMHET yUnUTENSA
¢u3uku u actponomuu: caut H.H. 'omynunoi

http://www.gomulina.orc.ru Bupryansabiiidpuzmar-kinacc: 00IeropoacKon caiT
CapaTOBCKUX YUYUTEJIEH

http://www.fizmatklass.ru BuptyansHbiiipoH1 ecTeCTBEHHO-HAYYHBIX U
HayYHOTeXHHYECKUX P PexToB «DddexTuBHas DU3NKaY)

http://www effects.ru I'azera «®uzuka» U3garensckoro noma «llepsoe
CEHTSIOPSD

http://fiz.1september.ru EctectBeHHO-HayuyHas mkoia ToOMCKOTO
MOJINTEXHUIECKOTO

YHUBEPCUTETA

http://ens.tpu.ru 3anumaTenbHas pU3KKa B BOIPOCcax U OTBETax: cat B.
Enpkuna

http://elkin52.narod.ru 3aounas ecrecTtBeHHO-Hay4Has 1mKoaa (KpacHospck):
y4eOHbIe

MaTepHaIbl 0 (PU3UKE IS IMKOJIHHUKOB

http://www.zensh.ru 3aounas gusznko-maTeMarnieckas mkoyia ToMCKOro



rOCyAapCTBEHHOTO

YHUBEpPCUTETA

http://ido.tsu.ru/schools/physmat 3aounast puzruko-TeXHUUECKas MIKOJIA IPU
MOTHU

http://www.school.mipt.ru UadopmaTtuka u ¢puszuka: calT yuurens GU3NKU U
uH(OpPMATUKA

3.3. lllakypoBa

http://teach-shzz.narod.ru UndopmanronHbie TEXHOIOTHH B IPENOJaBaHUU
buzuku: cait 1.4.

OumunnoBou

http://ifilip.narod.ru UudopmarmonHbsie TEXHOJIOTUH HA ypOKaxX (PU3HKHU.
WHaTepakTUBHAS aHUMAITUS

http://somit.ru Untepuer-mecto pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢uznkun MocKOBCKOTO HHCTUTYTa
OTKPBITOrO 00pa30BaHMs

http://fizkaf.narod.ru KBant: HayuHo-nonyisipHbIi (pU3HUKO-MaTeMaTHYECKUN
KypHaI

http://kvant.mccme.ru Knaccnas ¢pusuka: caidt yunurens ¢pusuku E.A. banaunon
http://class-fizika.narod.ru Konueniuu coBpeMeHHOTO €CTECTBO3HAHUSA:
AIIEKTPOHHBIN YUYEOHUK

http://nrc.edu.ru/est JlJabopatopust o0yuenus pusuku u acrpoaomun UCMO

PAO



http://physics.ioso.ru Jlaypeatsl HOOeneBCKON IpeMuu 1o pusmke
http://n-t.ru/nl/fz Matepuansl kadenps o0men uzuku MI'Y um. M.B.
JlomoHOCOBa: yueOHbIE

nocoowust, GU3NIECKUN TPAKTUKYM, BUJICO- U KOMITBIOTEPHBIC IEMOHCTPAIIH
http://genphys.phys.msu.ruMatepuansl ¢puzndeckoro pakyiaprera CaHKT-
[TeTrepOyprckoro

rOCy/IapCTBEHHOT'O YHHBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemorcTpanuu Gu3ndecKux
DKCIIEPUMEHTOB

http://demo.home.nov.ru O6pazoBarenbabie MaTepranbl 1Mo ¢puzuke OTU um.
A.®. Uodde

http://edu.ioffe.ru/edu O6yuaromnue TpexypoBHEBBIC TECTHI 110 (hu3uke: cat B.1.
Perenbmana

http://www.physics-regelman.com OnnaitH-TipeoOpa3oBaTeNb €TUHUII
u3Mepenus http:// www.

decoder.ru Ilopran ecrectBeHHBIX HayK: Pu3nka
http://www.e-science.ru/physics IIpoext AFPortal.ru: actpodusnueckuii mopran
http://www.

afportal.ru [Ipoext «Bcs duszuka»

http://www fizika.asvu.ru Pemenus 3agau u3 yueOHUKOB 10 (hU3UKE
http://www. irodov. nm.ru CalT mpakTUKYOIIETo (PU3NKA: IPETOIaBaTeIh

¢buzuku N.N.



BapmamoBa

http://metod-f.narod.ru CamoTtectupoBanue mKkoJIbHUKOB 7-11 Ki1accoB u
aOUTYpUEHTOB MO PUBHKE

http://barsic.spbu.ru/www/tests TepmoanHamMuka: 3JIeKTPOHHBIA YUYEOHUK 110
busuke

http://fn.bmstu.ru/phys/bib/I-NET Ypoku mo MmonexyasipHoit ¢hpusuke
http://marklv. narod.ru/mkt ®usukam — npenojaBatesisiM U CTyAeHTaM
http://teachmen.csu.ru®u3uka B aHUMAIHIX

http://physics.nad.ru ®u3uka B npezentauusx http://presfiz.narod.ru ®uzuka B
mkoJie: caut M.b.

JIsBoBCKOTO http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac
http://physics03.narod.ru ®usuka nmns Beex: 3amauu mo PU3MUKE C peHICHUSIMU
http://fizzzika.narod.ru ®uzuka pis yuuteneii: caiit B.H. Eroposoit
http://fisika.home.nov.ru @u3uka cTyieHTaM U IIKOJIbHUKAM: 00pa30BaTeIbHbIN
npoekT A.H.

Bapruna

http://www.vargin.mephi.ru ®usuka.py: CalT 1yis ydamuxcs U nperojaBaTesiei
busuku

http://www fizika.ru ®u3ukomI: B TOMOIIb HAYUHAIOMIEMY QUBHKY
http://physicomp.lipetsk.ru

XabapoBckas KkpaeBas (PU3HKO-MaTeMaTHIECKasl IIKOJIA

http://www .khspu.ru/~khpms [llxonbHas



busuka U1 yuureneil 1 yaeHukoB: caT A.JL.

CaxoBnua

http://www alsak.ru Snepnast puzuka B UntepHere
http://nuclphys.sinp.msu.ru Onumnuazas: mo pusuke Beepoccuiickas onummnuana
IIKOJILHUKOB TI0 (hr3mKe

http://phys.rusolymp.ru Jlucranmnuonnas onummnuaza no Gusuke -
TEJIEKOMMYHUKAIIMOHHBIN

00pa3zoBaTeIbHbII NPOEKT
http://www.edu.yar.ru/russian/projects/predmets/physics JucranimoHnHbie
IBPUCTUYECKUE

OJIUMITHA/IBI IO (PU3HKE

http://www eidos.ru/olymp/physics MockoBckasi peruoHaibHasi OJIMMITHA/1A
IIKOJIbHUKOB IO

dusuke






