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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmera «dus3nka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHHUST O00pa3oBaHHs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yueOHoro npeamera «Pu3nka Mo rojgam o0ydeHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH I peajiu3alliid  Pa3UyHbIX METOJINYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepuan Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxona. s gusnku peanuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANTBHBIC YUYEHWYECKHE OMBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX PAOOT OCYIIECTBIISAETCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCHMOCTCH (PU3NYCCKUX BEIMYMH M ITOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON M HESBHO 3aJlaHHOW (PM3MUECKOW MOJIETBIO, MO3BOJISIIOIINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIICH >KU3HH, TPEOYIOIIHEe BBIOOpA
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00IIero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAILMOHHOE 000pYy10BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBbIX SBIEHUW W  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsa. TemMaTH4ecKue KOMIUIEKThI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE UHTEpECAa U CTPEMIICHHS OOYydYaloIMXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYyYHOTO MHUPOBO33PEHHUS KAK pe3yjibTaTa M3YUYEHUsI OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPENCTABICHUNA O poiu (PU3MKH JJs PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTikeHue 3TUX 1iefiel oOecrneurnBaeTcs peleHueM CIeAyIoIuX 3a/1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTpO)HU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOIIUMX CAMOCTOSITENbHOE CO3JaHue
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMU CAMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W MPOBEICHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCSH, I[UIAHUPYIOLIMMHU —TPOJOKEHUE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE MepeueHb JTabOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYUH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOEC TENIO0, HJeallbHasl KHUIKOCTb, HACATBHBIM Ta3, TOUYEUYHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienre, CKOpOCTb (CpelHsIsE CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHH U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnnuentHoe  nBukeHue. J[BMKEHHE  MAaTEpUAIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIHUIOMETD,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U N3MEepEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

HamnpaBiienre CKOpOCTH IpH IBUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONPEEICHUS MITHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
WCIIOJIb30BaHuE ITU(PPOBOI Tab0paTopun).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. lIpyHun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUsI CBOOOJHOIO MAJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHUS M CWUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBbHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUIKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuanbHOW TOUYKM. lIpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW 3HEPTUU MAaTePUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM MOJI€ OAHOPOJIHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pu3uka ¥ TEpMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YacTUIl BewlectBa. Mopaenum CTpOeHus TIa3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Lleabcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3akon Jlamerona. M3ompoueccsl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, Moxy4yeHue HaHOMAaTEepPUaIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne wW30TEpMHUUECKOro Impolecca (PEKOMEHIOBAHO HCIOIb30BaHHE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKONU CHUCTEMBI. BHENIHME U BHyTpeHHHE napaMeTpsl. [TapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe i1 BHYTPEHHEN SHEPTUU OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepuieHus pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KomuuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKONM CHUCTEMBI IPOXOIUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, W3ENbHBIA M KapOIOpaTOpHBIM JBUTraTeNu, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue teMnepaTypsl IpH aauadaTHyecKoM pacIliupeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne u Kpucrammzanus. YeiabHas TEIUIOTa IUIABICHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacirpenrie. AHTApMOHHU3M TEIUTOBBIX KOJIeOaHUI YacTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunsipusle sBnenus. J[aBneHne noa UCKPUBIEHHOM ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mepenue Critbl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa mOBEpXHOCTHOTO HATXKCHHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUUYECKUX 3apsAaoB. [IpOBOAHUKH, MAUDIIEKTPUKA U  IOJYHIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepnl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJe. JlnanekTpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3pszika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILe KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBAaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCcTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUICIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CUETYUK IIEKTPUUCCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIA U TTOTIEPEYHOTO CeUEHUs U MaTepHuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTH MOTEHLUHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHHS METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30pas3psiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl n3Mepenus: GU3NIeCKUX BEIUUYMH C UCTIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, HCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCA C YYETOM CONEPIKATEIBHBIX MEXIPEAMETHBIX CBA3ECH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBAa, MOJSpHAas Macca, IMOJIy4YeHHE HAHOMATEepUaioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET W JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, TOJIYIPOBOIHUKOBBIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny 3IEeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUs] MEXAaHUUYECKON Hepruu). BoiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepwmom Manmbix CBOOOJIHBIX KoOJIEOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyXaronux KojaeOaHU U 3aBUCUMOCTH IEPHOJ1a CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IPH KOJIeOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0J€ KoJIeOaHUM Ha YIIPYyroM MoJIBECe.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouanbHbIi TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOP B LEMU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTepdepeHus u gudpaxums.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIMHBI BOJIHBI OT YACTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenne cBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTHTYJIOW U
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3ydyeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI OoTpaxeHHus cBeTa. [locTtpoeHue n3o0paxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JJIMH BOJH MpHU IEPEXO0€ MOHOXPOMATHUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuTepdepenuns cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOMCTB N300paK€HUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue nonsipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHIINN 1 MOJIIpU3aIuU CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yeHue cnekTpa U3Iy4YEHHUS] CBETOAMO]A TIPU MOMOIIN AUGPAKIIMOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanusi  Jlopenna.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHU4eckre YCTPONCTBA W TEXHOJOTUYECKHE MPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. Cronerosa. 3akonsl ¢oTodddekxra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoins. [Inuna BosHbl ae bpoitns u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckne YCTpPOICTBA M TEXHOJIOTMYECKHE TPOLECCHI: CHEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMO ] OT HAMPSIHKEHUS .

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue cBera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CYETYMKA MOHU3UPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [Ipodiemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, saepHBI peakTop, TEPMOSJACPHBIM peakTop, aTromHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHUi. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpamma «CHeKTpaIbHBIN KJ1acc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PemmkToBOE U3IIyUeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl OTMpPEeIeHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecknX BENWYWH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MUpPa, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUECKON KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOrPELIHOCTH U3MEPEHNUH, U3MEPUTENbHBIE TPUOOPHI, UPpOBast 1abopaToOpHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31eMeHTapHBIX (yHKuMHA. Ilpu3Haku noaO0MS TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPO’HEPTUH,  JJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAWOIIEW  Cpesl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarHuTHble TONIOCA 3€MJIM, 3aJIEKM MATHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepead, 3IEKTPOJBUraTeNb, pajap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBHUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUM IEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MIPOTHO3UPOBATH U3MEHCHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU TONY4YEHUS HUHPOpMalUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPIKaHMUS B PA3NMUYHBIX (hopmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISITh OOILEHHE Ha Yypokax (UMK MU BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacipelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [JIsi OIEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBLHBIN WHTEJUICKT, e ATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B HKOHOMHYECKON, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEI0, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHMYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaMEHd MOJIEKYJ M €ro TeMIEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJTU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUSA NPUMEHUMOCTH 3akoHa KyrnoHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HCIOJIb3YS BEJIUYWHBL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBHOIO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJIEKTPOABMXKYIIas  CUja, CWiIa  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TMPOTEKAHUS  (PUBUYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, JEKTPU3ALUs TEJ, SKBUIOTEHINAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOJr01aTh TpaBMiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJadd C SBHO 3aJaHHOM W HESABHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMKA 3HAHUM U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM M MIPOU3BOACTBEHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd ¥ TEXHOJOTHH MJis JaJdbHEWIIET0 pa3BUTHS YEIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEAbSIBICHHUS Yy4eOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaiIM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAIIMOHATBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHON M 3TUYECKOHN cepax AesTeIbHOCTH YeT0BEKa, POJb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUHUATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJene (Qu3ndeckux Ten u
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7[pa |
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH SJIEKTPOMArHUTHBIE MPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IeMU CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpodM mocrtynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SBJICHHS, MCIOJIb3YyS BEIMYHMHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, pPE30HAHC, HHTEp(hEepeHIIUS
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWH MAarHUTHOIO MOJS NPOBOJHHMKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJIi aHauu3a U OOBSCHEHHS (U3MYECKUX  IPOIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUH, NP 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0CONOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIICJIOBATEIIbCKOM W TIPOCKTHOW JEATEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHUE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBICHEHHE MPOLECCOB OKPYKAIOILIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJIOTHYECKON Oe30MacHOCTH, MPEACTABICHUN O PallOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM MCIOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyw  WHGOpMalmMild ©  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOJIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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2.1 Kunemarnka 10 1 https://m.edsoo.ru/X5E4S6F3R
2.2 Junamuka 10 https://m.edsoo.ru/Q2M6L6J9Q
2.3 Craruka TBEpAOTO TENa 5 https://m.edso0.ru/Q4J1K9G3B
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Hroro mo pazgeny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
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Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1 https://m.eds00.ru/S6C0Y3C3D
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/FOD7M7W3L
4.3 Toxu B pa3nu4HbIX cperax 6 https://m.edsoo.ru/C8E3USNON
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https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/C8E3U5N0N

Hroro no pazneny

54

Paszen 5. ®DUSHMUECKHWI MPAKTUKYM

5.1 Ou3nYeCKUil MPAKTUKYM 16 16 https://m.edso00.ru/COT5G3P6X
Wroro mo pazueny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/U9A7GON8D
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14 https://m.edso0.ru/A900X4T2V
1.2 DNeKTpOMarHuTHAasE MHAYKLNS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannyeckue Koyie0aHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DNeKTpOMarHUTHbIE KoJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
2.3 Mexaririieckite i S1EKTpOMArHHTHbIE 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
2.4 OnTHka 25 1 https://m.edso0.ru/DOC7Q9W3B
Hroro mo pazaeny 60
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnosel CTO 5 1 https://m.edsoo.ru/F1Z27S2G2K
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM Tyanu3m 15 https://m.edsoo.ru/X1M5H5Z4T
4.2 ®duznka aToma 5 https://m.edsoo.ru/F4K2T423Z
)
4.3 qaliil;a ATOMHOTO SIpa 1 SHCMCHTapHbIX 5 https://m.edso00.ru/C2G6W6K4A



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Uroro mo paznueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/B3T9D4TIN

Hroro no pazgeny 12

Pazznen 6. ®PU3HUECKHWI MPAKTUKYM

6.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/E9X2G8K5N

Wroro mo pazueny 16

Paszpen 7. OBOBITAIOIIEE IIOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
7.1 HIpSAMETHOTO COHep}KaHHfI 1 OTbITa 15 https://m.edsoo.ru/B4EOGI9F8D

NESITeIILHOCTH, TPHOOPETEHHOTO MTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro mo pazgeny 15

PezepBHOe Bpems 10 https://m.edsoo.ru/U9B9H4J1E

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ba3oBblii ypoBeHb (2 4/Hen)

Yray0aeHHblil ypoBeHb (5 4/Hen)

1. ®u3uKa U MeTOIbI HAYYHOT 0 MO3HAHUS (24)

1. ®u3uka u MeTobI HAYYHOTr0 NO3HAHMS (4 1)

1.1 ®u3uka u MeTOAbl HAYYHOr0 MO3HAHUA(2Y )

1.1 Hayunblii MeTOJ MOo3HAHMSA npUpoasb! ( 44)

1 ®u3nka — Hayka o npupoje. Hayansle MeTo bl 1 1 Hay4HbIil METO MO3HAHUS U METO/IBI UCCIIEIOBAHNUS 1
MTO3HAHMS OKPYKAIOIIET0 MUPa bu3nIeCKuX SIBICHUN

2 Pounb 1 MecTo (pm3uku B GOpMHPOBAaHUN COBPEMEHHON | 2 2 2

. N DKCIIEpUMEHT U TEOPHS B TIPOIIECCE MMO3HAHUS
HAyYHOH KapTHUHBI MHpPa, B IPAKTUIECKON
o npupoasl. Habmonenne u SkcrepuMenT B pu3nke
JEeSITEeNIbHOCTH JIIOZIeH
3 CniocoOn1 m3MepeHust GU3NIECKUX BEIMUHH 3
4 AOCOIOTHAS 1 OTHOCHUTEIIbHASI TIOTPEITHOCTH 4
n3MepeHuil PU3NYECKUX BETUUNH
2.Mexanuka (18 u) 2.Mexanuka (17 4)
2.1 Kunemamuka (5 u) 2.1 Kunemamuxka (5 u)

3 Mexannyeckoe nBuxkeHue. OTHOCUTEIHHOCTh 1 5 Panuyc-BexkTop MarepraibHOM TOUKH, €ro mpoekuuu Ha | 1
MEXaHUYECKOTO JABIKeHus. [lepemernienue, CKOpoOCTh, ocu koopauHat. Tpaektopust. Ilepemenienue. CKopocCTs.
YCKOpEHUE WX mpoeKIiy Ha OCH KOOPJIMHAT

4 . 2 6 3aBUCHMOCTb KOOPAUHAT, CKOPOCTH, YCKOPEHHUS OT 2
PaBHOMEpHOE NPSIMOTHMHEWHOE IBIKEHUE

BPEMEHH U UX rpaduKu
5 - 3 7 I'paduueckoe onucaHue MpsIMOJIMHEHHOTO TBUKEHUS C 3
PaBHOYCKOpEHHOE NMPAMOJIMHEWHOE JIBHKEHHE
MOCTOSIHHBIM YCKOPEHUEM
6 CBo6oiHOE MajieHue. Y ckopeHue cBoOoTHOro najeHus | 4 8 JIBm>xeHue tena, OpOIIeHHOTO MOJT YIJIOM K TOPU30HTY 4
7 KpuBonuneiinoe npmwxkenue. /[BuxeHne MatepranbHOi | 5 9 K/ p no reme "Kunematuka' 5

TOYKHU 110 OKPYKHOCTU




2.2 lunamuxa (7 4)

2.2 lunamuka (3 u)

8 [Tpunnun otHocuTenbHOCTH ['anunes. MHepuuanbHbie 10 [Ipunnun cynepno3unuu cuil. Perenue 3aia4d Ha
cucreMsbl orcuera. IlepBrlii 3akoH HproToHa IIpUMEHEHNE 3aK0OHOB HproTOHA

9 11 | 3aBHUCHMOCTB YCKOpPEHHs CBOOOHOTO MAJACHUS OT
Macca tena. Cuna. [lpuHuun cyneprno3uium Cuil. BBICOTHI HaJl TOBEPXHOCTHIO IJIAHETHI U OT
Bropou 3akoH HproToHa /1711 MaTepuaibHOW TOYKU reorpaduuecKoil mupoThl. JBrKeHHe HEOSCHBIX TNl U X

MCKYCCTBEHHBIX CITYTHHUKOB. . 3akoHbI Kemepa

10 . 12 Hasnenue. ['mapocratudeckoe napnenue. Cuiia

Tperun 3akoH Hpr0TOHA AJ1s1 MaTEpUATIbHBIX TOUEK
Apxumena

11 3akoH BceMHupHOTO TaroTeHus. Cuna tspkectu. [lepBas 2.3 Cmamuxa meépoozo mena (5 u)
KOCMHYECKasi CKOPOCTh

12 13 AoOcomroTHO TBepaoe Teno. [loctynarensHoe 1
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

BpaliaTeIbHOE IBIKCHHUE TBEPJIOTO TeJa
13 Cuna tpenus. Koapduuuent tpenus. Cuna 14
MoMeHT CHJIBl OTHOCHUTENIEHO OCH BpaieHus. [1nedo
COTIPOTHUBIICHUS TIPH ABUKEHUU TeJIa B )KUJIKOCTH UITH CHILLL
rase

14 [TocrymarensHOE ¥ BpalaTeIbHOE JIBUKCHUE 15 CrnoxeHue cuil, MPUJIOKEHHBIX K TBepaomy Teny. LlenTp
abcoMoTHO TBEPAOTO Tena. MoMeHT cuiibl. [1neuo TSKECTH TeJa. Y CIIOBUS paBHOBECHSI TBEPAOTO Tela.
CHJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Teja Buasl paBHOBECHS

16 Pemenue 3agaq nmo teme «/[nHamukay
17 K/ p no reme "/Iunamuka. CTaTuka TBepaoro reja'"
2.3 3akonwl coxpanenus ¢ mexanuxe (6 ) 2.4 3akonwl coxpanenusn 6 mexanuxe (4 )

15 Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI 18 | MoMeHT uMmynbca MaTepUaTbHOM TOUKH.
MaTepHuanbHbIX ToYeK. mmynbe cuibl. 3akoH [IpencraBieHune o COXpaHEHUH MOMEHTA UMITYJIbCaA B
COXPaHEHUS UMITyJIbCca. PeakTHBHOE JIBUKEHUE [EHTPAJIbHBIX MOJISIX

16 PaGota u momHOCTh cuibl. Kunetnueckas sHeprust 19 | Lentp mMacc cucTteMbl MaTepHalbHBIX TOYEK. TeopeMa o
MaTepuanbHO Touku. Teopema 00 HU3MEHEHUH JBUKEHUH LIEHTpa Macc
KMHETUYECKOI SHEeprun

17 [TorenuumansHas sHeprus. [loTeHunanbHas sHeprus 20 Pemenue 3ama4 no Teme " 3aKOH COXpaHEHUs UMITyJbca "
ynpyro nehopMupoBaHHOW NPYXKUHBI. [loTeHInanbpHas
SHEPrus Tesa BOIM3H MOBEPXHOCTH 3eMIIN

18 [loTeHumanpHbIE U HEIOTEHUUANIbHBIE CUIIBI. CBSI3b 21 | Pabora cuiibl Ha MajaoOM U Ha KOHEYHOM MEPEMEIICHHH.

pa6OTLI HCMMOTCHIHMAJIbHBIX CHJI C UBMCHCHHUEM
MEXaHUYEeCKOU OHCPTUU CUCTCMBI TCII. 3aKkoH

I'paduueckoe npezcraBieHrne paboThl CHIIBL.




COXPAaHCHUA MEXaHUYECKOU OHCPIUn

19 Pemrenue 3agau mo reme "3akOHbI COXpAaHEHUS B 5
MexaHuke"
20 K/p teme «Kunemartuka. /lunamuka. 3aKoHbI 6
COXpPaHEHHsI B MEXAHUKE)
3. Moaexyasipuas ¢gusuka u TepMoguHamMuka (24 4) 3. MoJekyasipuas ¢puznka u TepMoauHaAMuKa (25 4)
3.1 Ocnosbl monekynapuo-kunemuuecxkou meopuu (9 3.1 Ocnosbl monekynapuo-kunemuueckoi meopuu ( 6
y) )
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1 22 | Pemienne 3amau mo reme «OcHOBHOE ypaBHeHHe MKT»
teopun. bpoyHosckoe asmxenue. Juddy3us
22 XapakTep ABHKEHHUS U B3aUMOJACHCTBHUS YaCTHI] 2 23 Pemenue 3amau " YpaBaenue Menneneera-Kianeiipona."
BelecTBa. MoJeu CTPOCHHS Ta30B, KUIKOCTCH U
TBEPJBIX TEN
23 3 24 | CBs3b a0COIOTHON TeMIIEpaTyphl TEPMOTMTHAMHYECKOH
Macca monekyn. KonnuectBo BemectBa. [loctosiHHas " o o
ABorapo CHCTEMBI CO CPEIHEH KHHETHHECKOH SHepruei
MOCTYNATEIbHOTO TETJIOBOTO JBM)KEHUSI €€ YaCTHUIL
24 TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. | 4 25 | Pemenwne 3amau o teme «I'a30BbIe 3aKOHBI
[lIxana Temneparyp Llenbcus
25 5 26 Pemenue 3amau mo teme «l3ompoieccol B uacaIbHOM
Vneansubiii ras 5 MKT. Ocrosroe ypasHerie MKT rase C MOCTOSIHHBIM KOJIM-UYECTBOM BEIECTBA.
['padmyeckoe mpencraBieHe U30MPOLIECCOB: U30TEPMA,
n30X0pa, n300apay
26 AOcoroTHas TeMIIepaTypa Kak Mepa cpeaHei 6 27 | O6o6maronuit ypok mo reme «OCHOBBI MOJICKYJISIPHO-
KMHETUYECKOUN SHEPTUu JABMKEHUS MOJICKYII. KUHETUYECKOU TEOPUNY
VYpaBuenue MeneneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 7
28 Ip/ p «Hccneoosanue 3aeucumocmu mexncoy 8
napamempamu coOCmOAHUA PA3PEeHCEHHO20 2a3a»
29 N3omporieccsl B uaeanbHOM raze u ux rpadudeckoe 9
MIpeJICTaBJICHHE
3.2 Ocnoevt mepmoounamuxu ( 10 u) 3.2 Tepmoounamuxa. Tennosvie mawunst ( 10 u)
30 BuyTpeHHs1s sHEprusi TEpMOAMHAMUYECKOU CUCTeMbl 1 | 1 28 | 3amanue BHemHux ycnoBuid ais T/l cuctemsbl. BHenHue




cnoco0bl e€ n3Menenus. KojamyecTBo TEIUIOTH U
paboTa. BHyTpeHHSIsI SHEPTUs 0THOATOMHOTO
HIeaILHOIO ra3a

U BHYTPCHHHUE
napametpsl. [lapamerpsl T/l cucTeMsl Kak cpeHue
3HA4YECHMS BEJIMYMH, OIIMCBIBAIOIINX €€ COCTOSTHUE Ha
MHKPOCKOIIMYECKOM YPOBHE.

31 2 29 | HyneBoe Hauasno tepmoanHamMuKi. CaMONPON3BOIbHAS 2
Buael Tennonepenaun
penakcanus T/] CHCTEMBIK TEIJIOBOMY PABHOBECHIO.
32 3 30 | Moguenb uieaTbHOTO Ta3a B TEPMOJIMHAMUKE — CUCTeMa | 3
N ypaBHEHUH: ypaBHeHUEeMenaeneeBa—Kitaneitpona u
VY enpHas TEMI0EMKOCTH BelecTBa. KomuecTBo <
. BBIpKEHUE JIUISl BHYTPCHHEH dHEPTUH. Y CJIOBHS
TEIUIOTHI IIPH Teruionepenave. AquadaTHbIN npoiecc .
MPUMEHUMOCTH 3TOW MOJICIIH: HU3Kash KOHIICHTPAIHSI
YACTHII, BEICOKHE TEMIIEPATyPhI
33 4 31 | KBasucraTHueCKHe M HECTATHIECKHUE MIPOIIECCHI. 4
[IepBblii 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K OnemeHTapHas paboTa B TEPMOJUHAMHUKE.
n3o0Ipoieccam Brruncnenue paboTsl 1o rpadukynpoiecca Ha pV-
JTrarpamme
34 HeoOpaTumocTs miporieccoB B pupoae. Bropoit 3akoH | 5 32 VY nenbHas U MOJISIpHAs TETUIOEMKOCTH BEILIECTBA. 5
TEPMOIMHAMUKHU YpaBHenne Maiiepa
35 . . 6 33 | YaenbHas TemaoTa cropanus Tomnusa. Pacuér 6
[Tpunmun nevictBus u KII/I TertoBoi MamuHbI
KOJIMYECTBA TEIUIOTHI MPUTEIIONEepeaue
36 7 34 | Pemenue 3anau no teme «lIprMeHeHnue nepBoro 3akoHa 7
wukn Kapuo u ero KIIJ] o p p
TEPMOJIMHAMUKHU K U30IPOIIECCaM»
37 8 35 | KonmudecTBo TEIIOTH M paboTa Kak Mepbl H3MEHEHUS 8
DKoJoru4ecKre npoOIeMbl TEIIOIHEPTETUKH N
BHyTpeHHeM sHeprun TJlcucremsl
38 O6o6maromuit ypok «MosekynspHas ¢usrka. OcHoBsl | 9 36 | Bropoii 3ak0H TepMOJIMHAMUKH JJI1 HEPABHOBECHBIX 9
TEPMOIUHAMHUKI MIPOIIECCOB
39 K/ p no teme «MoJiexyJsipHas ¢pusnka. OCHOBbI 10 | 37 | OGobmaronuii ypok mno reme «OCcHOBBI TepMouHaMuKn» | 10
TEPMOJIMHAMH K
3.3 Aepezammnuie cocmoanusa eeuyecmea. Pazosvle 3.3 Azpezammnvle cocmoanusn eeuyecmea. Pazosvle
nepexoouvt nepexoowvt
(5w (94)
40 [Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u 1 38 HacpiieHHble 1 HEHACBIILIEHHBIE TTAPBbI. 1
KHUIICHUE
41 AOCOMIOTHAS U OTHOCUTETbHAS BIAKHOCTh BO3/yXa. 2 39 | Pemenue 3ama4 o tTeme «AOCOTIOTHAS U OTHOCHTENbHAS | 2

Hacspiennsii nap

BJIA)XHOCTB»




42 Teepnoe teno. Kpucrammueckue u amopQHsie Tena. 40 | Hedopmammu TBEpAOrO Tena. PacTsokeHue u cxarue.
AHU3OTPOIHUS CBOUCTB KpUCTAILIOB. JKuakue Cnsur. Moayne FOnra.Ilpenen ynpyrux aedopmariuii.
Kkpuctajibl. CoBpeMEHHbIE MaTepUalIbl

43 [l1aBnenue U KpucTauM3anus. Y aeinbHas TemioTa 41 TermmoBoe pacliupeHne KUAKOCTEN U TBEPIBIX TEI,
raBieHus. Cyoiumarus 00BbEMHOE 1 JIMHEHHOE pacIINpEHHUE.

44 42 | AHrapMOHM3M TEIUIOBBIX KOJICOAHWI YaCTHII BEIIECTBA
VYpaBHeHHE TEIIOBOTO OanaHca KaK [IPUYMHA TEIUIOBOTOpaclIupeHus Tel (Ha

KaueCTBEHHOM YPOBHE).
43 | IlpeoOpa3zoBanue sHEprur B Pa30BbIX MEpexoIax.
YpaBHeHHE TEIJIOBOTO OaiaHca.
44 | TloBepxHoctHOoe HaTspKeHHE. Koadduiment
MOBEPXHOCTHOTO HATsHKeHUs. KanmsipHble sIBIeHUS.
45 | laBieHue 1Mol MCKPUBJIEHHON MTOBEPXHOCTHIO HKHIKOCTH.
®opmyna Jlamnmaca.
46 | K/ p no reme "Tepmoaunamuka. ArperaTHbie
cocTosiHus Bemectsa. Pa3osblie nepexoan'
4. JaexkTpoanHamuka (22 v) 4. JnexkrpoanHamuka (32 4)
4.1 Inekmpocmamuxa (9 u) 4.1 dnekmpuueckoe none (15)

45 DIIeKTpu3aus Tell. DNeKTpUUeCcKur 3aps. JIBa Bua 47 [Tone Toueunoro 3apsna. [losge paBHOMEpPHO 3apsLKEHHOM
AIIEKTPUYECKHUX 3apsI0B cdepsl. [lone paBHOMEPHO 3aps>KEHHOTO 10 00bEMY HIapa

46 [IpoBOTHUKH, AUANEKTPUKH U MOTYIIPOBOIHUKU. 3aKOH 48 | [Tone paBHOMEPHO 3apsHKEHHON OSCKOHEYHO# MIOCKOCTH
COXPaHEHUS NEKTPUYECKOTO 3apsa

47 Bsaumonencrsue 3apsaaoB. 3akon Kynona. Toueunsin 49 | Pemienwue 3aa4 110 TeMe « DIEKTPHICCKOE TIOJIC»
AIEKTPUYECKUH 3apsiji

48 Hanpsix€HocTs anextpuyueckoro nois. [IpuHiun 50 | [ToTeHIMAaIBHOCTD MEKTPOCTATUYECKOTO TOJIS.
CYIEPIO3UINH IEKTPUUYECKUX MosieH. JInauu [ToTenuuanbpHas 3HEprus 3a-psijia B 2JIEKTPOCTATUIECKOM
HaNPsHKEHHOCTH ToJIe.

49 Pabora cun anekrpocratnyeckoro nosst. [Torenmuarn. 51 | KapTunsl TuHUNA HaNpsHKEHHOCTH 3TUX MOJIEH U
Pa3HOCTh MOTEHIMAJIOB HKBUIIOTEHIMAJIbHBIX TOBEPXHOCTEH.

50 52 | OgHOopoaHoe 3nneKkTpuueckoe mnose. CBs3b

HpOBO,[[HI/IKI/I " JUSJICKTPUKHU B DJICKTPOCTATUYICCKOM
I10JIC. I[I/ISJ'IGKTpI/ILIeCKaH MMPOHUIACMOCTDb

HaHp}I)KéHHOCTI/I MOJISI U pa3HOCTHU IMOTCHIUAJIOB IJIS
SJICKTPOCTATUYCCKOT'O MOJIA (KaK OJJHOPOOHOI'O, TAK N




HEOJHOPO/HOTO).

o1 OnexrpoeéMkocTs. KoHneHcaTop 7 53 | MMapasuienpHOE COSMHCHNE KOHICHCATOPOB 7
52 DIEKTPOEMKOCTh TUIOCKOTO KOHICHCATOPA. DHEPTHSI 8 54 | TlocnenoBaTenbHOE COSAUHEHHE KOHICHCATOPOB 8
3apsHDKEHHOTO KOHJIGHCATOpa
53 [IpuHuun neicTBus U NpUMEHEHHE KOHAEHCATOPOB, 9 95 Pacrnipenenenue pa3HOCTH NOTEHIMATIOB (HAIPSKEHUS) 9
KOIMUPOBAJILHOTO aIliapara, CTpyWHOTO IPHHTEpA. IPY TIOCJIEIOBATEIEHOM COCTMHEHNN KOHCHCATOPOB.
DneKTpocTaTUYeCKas 3alluTa. 3a3eMIICHHE
NIEKTpOpUOOPOB
56 | JIBmkeHue 3apsHKEHHOM YacTUIHI B OJHOPOHOM 10
DIIEKTPUYECKOM TIOJIE.
57 Pemenue 3ana4 o reme " Konaencatops” 11
58 Perrenve 3aa4 1mo Teme « DJIEKTPUUECKOE ITOJIS) 12
59 Pernrenwre 3a1a4 1mo TemMe « DJICKTPUUECKOE ITOJIS) 13
60 Perrenve 3aa4 1mo TemMe « DJIEKTPHUUECKOE ITOJIS) 14
61 | Pemenwe 3a1a4 1o TeMe « DIEKTPHUYECKOE MOJIeH 15
4.2 ITocmoannslit 3nekmpuyeckuit mok. Toxu 6 4.2. 4.3 IHocmosannwtii anekmpuueckuii mok. Toku ¢
paznuynsix cpeoax (13 u) paznuunsix cpeoax (17 u)
54 DNEKTPUYECKUN TOK, YCIOBHSI €T0 CYIIICCTBOBAHMSL. 1 62 | Ucrounuku Toka. Hanpspxenue u 3/1C 1
[ToctostaubIi ToK. Cuna Toka. Hanpspkenue.
Conpotusienue. 3akoH Oma 1J1s1 ydacTKa 1enu
55 [TocnenoBarenbHOE, MapaICIBHOE, CMEIIAHHOE 2 63 | Pacuér pa3BeTBIEHHBIX dNIeKTpuueckux 1emne. [IpaBuna | 2
CO€JIMHEHUE NMPOBOTHUKOB. Kupxroda
56 J/p «HM3yuenue cmeuiannozo coeounenus 3 64 | KonaeHncarop B 1ienH MOCTOSIHHOTO TOKa 3
pe3ucmoposy
57 PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH 4 65 Pemenue 3agau mo teme "llocTossHHBIN AnekTpuYeckuit | 4
Jlxoyns-Jlenna TOK"
58 3akon OMa 17151 TIOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM 5 66 Pemenue 3agau mo teme "IlOCTOSIHHBIN AJIEKTPUYECKHUH | 5
nenu. KopoTkoe 3aMbIKaHUeE. TOK"
59 J/p «H3mepenue 3/]C ucmounuka moxa u e2o 6 67 Pemenne 3amay o teme "[locTostHHBIN neKTpuyeckuii | 6
GHYMPEHHE20 CORPOMUBICHUA) TOK"
60 K/p no teme "Janexrpoannamuka' / Becepocceuiickast | 7 68 Pemenue 3amau no treme "IlocTostHHBIN AneKTpUYecKHid | 7
NpoBepoYHas padora TOK"
601 OneKTpOHHas IPOBOAUMOCTb TBEPIBIX METAJLIOB. 8 69 Pemenue 3amau no reme "IlocTostHHBIN AnekTpuyeckuii | 8

3aBUCHMOCTD COIMPOTUBJICHUA MCTAJIJIOB OT

n

TOK




temneparypbl. CBEpXIpOBOJUMOCTh

62 DNEeKTpUYECKUH TOK B Bakyyme. CBOUCTBa 9 70 Pemenue 3amau mo teme "llocTosHHBIN AneKTpudeckuii | 9
JJIEKTPOHHBIX IIyYKOB TOK"
63 [TonynpoBoAHKKH, UX COOCTBEHHAS U IPUMECHAS 10 | 71 | Pemenue 3amau no teme "TlocrosHHBIA 3nekTpuyeckuit | 10
npoBoauMocTs. CBOMCTBa p—N-1iepexoaa. TOK"
[TonynpoBoAHUKOBBIE IPUOOPHI
64 DNEeKTpUUYECKUU TOK B PaCTBOPAxX U pacilyiaBax 11 |72 11
ANEKTPOJIUTOB. DIEKTPOIUTHYECKAS TUCCOIHALIMSL. K/ p no teme "TlocTosiHHBIN 3JIeKTPUYECKHUI TOK"
DIIEeKTPOIN3
65 DnexTpuueckuu ToK B razax. CaMoCTOSTENbHBIN U 12 |73 DJeKkTpudeckass MPOBOJUMOCTh pa3IMYHBIX BemecTs. | 12
HECaMOCTOATENbHBIN pa3psaa. MoisHus. [1mazma OnekTpuueckuil TOK B MeTajiax. CBepXIpOBOJIMMOCTb
66 DNeKTpUYecKue MPUOOPHI U YCTPOICTBA M X 13 |74 . 13
nmpakTudeckoe npuMenenue. [IpaBuiia TeXHUKA VICKTPHUCCKHH ~ TOK B pacTBOpax M  paciuiapax
AJIEKTPOJUTOB. 3aKkoHbI Dapajes A1l JJIEKTPOIN3a
6€30MacHOCTH
75 DIeKTpUUYeCKHi TOK B razax. [lmasma 14
76 DneKkTpuuecKuil TOK B Bakyyme. Bakyymubie npubopsr | 15
77 DJIEKTPUYECKUIA TOK B TIOJYIPOBOTHUKAX 16
78 [ToynpoBOTHUKOBBIE PUOOPHI 17
5. ®uzunveckuii npakTukym ( 16 1)
5.1 @uzuueckuit npakmuxym ( 16 )
79 | Ilpaktukym «M3MepeHre paBHOACHCTBYOIICH CHIT TPH 1
JBUKEHUH OpYyCKa NOHAKIOHHOM MIIOCKOCTHY
80 | [IpakTtukym «l3MepeHre paBHOACHCTBYIOIIEH CHIT 2
IpU IBIKEHUH OpYCKa MOHAKIOHHOM MIOCKOCTH
81 | K/p " Urorosas" 3
82 | Ilpaktukym «M3MepeHue uMIyabca Tejia o Topmosuomy | 4
MyTH.»
83 | [Ipaktukym «3MepeHne UMITyIbca Tela Mo TOPMO3HOMY | S
yTH.»
84 | Ilpaktukym «VM3ydeHue U30TEpMUUECKOTO Mpolecca 6

(peKOMEHJOBAHO MCMOJIb30-BaHUE LU(POBOH
n1abopaTopun).»




85 | [Ipaktukym «M3ydeHue U30TepMUIECKOTO MpolLecca 7
(pEKOMEHJOBAHO MCMOJIb30-BaHUE HUPPOBOH
1abopaTopun).»
86 [Tpaktukym «. MccnenoBanue aanabaTHOTO TPOIIECCar 8
87 | Ilpaktukym « MccnemoBanue aqnabaTHOTO IpoOIIeccay 9
88 | IIpaktukym «CHsTHE BOIBT-aMIiepHO# xapaktepuctuku | 10
MO
89 | Ipaktukym «CHsTHE BOJBT-aMIIEpHO# xapakTepuctukn | 11
MO
90 | [Ipaktukym «M3mepeHue paBHOICHCTBYIOMIEH CHIT 12
TIPH IBIKCHUH OpYCKa MOHAKIOHHOM IIIOCKOCTH.)
91 | Ilpaktukym «M3mepenue ko3 duimeHTa 13
MTOBEPXHOCTHOTO HATSHKCHUS)
92 | lpaktukym «M3mepenne koddpuinenTa 14
MTOBEPXHOCTHOTO HATSKCHUS)
93 | llpaktukym "HccnemoBaHue 3aBUCUMOCTH ITYTH OT 15
BPEMEHU MPU PABHOYCKOPEHHOM JBUKECHHUU "
94 [Ipaktukym "HccnenoBaHue CMEIIAHHOTO COCTUHEHUS 16
pe3ucTopoB”
5. IloBTOpeHnue (2 4) 6. IloBTOpenue (8 4)
67 . 95 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN 110 TEME 1
O6o06matromuii ypok mo temam 10 kmacca " "
Kunemaruka
68 . 96 O060011IeHNE U CUCTEMATHU3ALMS 3HAHUH 110 TEME 2
O6o6maromuit ypok no temam 10 kiacca " "
JlnHammka
97 O00011IeHHE U CUCTEMATA3AIMS 3HAHUH 10 TEME 3
"3aKOHbI COXpaHEHUs] B MEXaHUKe"
98 O060011IeHNE U CUCTEMATHU3ALUS 3HAHUH 110 TEME 4
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON TEOpUH"
99 O06o01IeHne U cucTeMaTH3alis 3HaHUH 110 TeMe 5
"ArperatHble COCTOSIHUS BemecTBa. Pa3oBbie
nepexonl"
100 O060011IeHNE U cCUCTEMATH3ALMS 3HAHUH 10 TEME 6




"JnekTpuueckoe mnose"

101 O000111eHNe U CUCTEMATH3ALMS 3HAHUN 110 TEME
"ITocTOSHHBIN 31eKTpUYECKUil TOK"
102 O060011IeHNE ¥ cucTeMaTH3aIs 3HaHui o teme "Toxku

B pa3JIMyHBIX cpenax”




11 KVIACC

ba3zoevtit yposens (2 u/neo)

Yenyoneunwvuii ypoeens (5 u/neo)

1. Dnexkrponunamuka (mpoaosxenue) (114 )

1. Dnexrponunamuxa(mpoaon:kenue) (18 u)

1.1 MaruuTtHoe noJe (5 4)

1.1 MarnutHoe noje (9 )

CaMOWHAYKIIUU. 3Hepr WA MAaroHuTHOT'O IIOJIA KaTYIIKH
C TOKOM. aﬂeKTpOMal"HI/ITHOG I10JIC

[TocTostHHBIE MAarHUTHI U UX B3aUMOJICHCTBUE. 1 Ornpenenenue ycIOBUI MPUMEHHUMOCTH MOIEIH 1
MaruuTHO€ noJsie. BEKTop MarHUTHOM UHIYKIWH. OJHOPOJHOTO MATHUTHOTO MOJIS.
JIvHUM MarHUTHOW WHIYKIMHU
MaruuTtHoe 1noJje npoBoJHUKa ¢ TOKOM. OTbIT 2 Bekrop MarauTHOM MHAYKIMHA. [IpuHIAN cynieprio3uuu 2
Opcrena. BzanmoaelicTBre mpoOBOJHUKOB C TOKOM MarHUTHBIX TTOJIeH. JIMHUY MarHUTHOW MHTYKITUH
. 3 JleiicTBe  TMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM. | 3
JleficTBE€ MarHWTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
Crna Awmiepa. [Ipumenenne 3akoHa Awmrepa. OJIEKTPOU3MEPUTEIBHBIE
puOOpbI
JlelicTBME€ MarHMTHOTO TOJISI HA JBHOXKYIITYIOCS 4 MarnutHoe nosie B Bemecte. deppomarneruku, napa- u - | 4
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cubl JIMaMarHeTUKU
Jlopenua
" " 5 OcHoBHBIE cBOMcTBa (eppomarnerukoB. [Ipumenenune |5
Pemrenue 3agay mo reMe " MaraHutHoe moJie.
(dbeppoMarHeTHKOB
6 Pemenus 3agaq no teme «Cuna Ammnepay 6
7 ITpumepsl pemenus 3ana4d no reme «Cuna Jlopenna» 7
8 Pemenue 3amay no reme "Maraurtsoe moJie"” 8
9 Pemenue 3amay no reme "Maraurtsoe moJie"” 9
1.2 DaexkTpomarHuTHast mHayKuus (6 1) 1.2 JnexrpomarnutHas mHAYKuusa (9 1)
OnexkrpoMarHuTHas MHAyKIus. [loTok BekTopa 10 | OAC uHAYKIUY B IPOBOJIHUKE, ABUKYIIEMCS 1
MarHuTtHOM uHAYKUMH. DJC nHaykmu. 3aKoH MOCTYIATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.
AJIEKTPOMAarHUTHOM MHAYKIuU Papajes
J/p 1. «HMccneoosanue asnenusn 11 | Pemenue 3a1ay o TeMe «3aKOH IEKTPOMAarHUTHOM 2
INEKMPOMAZHUMHOU UHOYKYUWY) WHIYKITUN
NunyktuBHOCTD. SBNeHue camonnaykuuu. IC 12 | Pemenue 3amad mo teMe «DNEeKTPOMAarHUTHAS MHAYKIUSD». | 3




9 Texnudeckue yCTpONUCTBA M UX TIPUMEHEHUE: 13 | Pemenue 3amad mo teMe «DNEKTPOMATrHUTHASI UHIYKIIHSD.
MMOCTOSIHHBIC MAarHUTHI, JIEKTPOMATHUTHI,

AJIEKTPOIBUTATENb, YCKOPUTEIIN HIEMEHTAPHBIX
YJACTHUII, MHAYKIIMOHHAS TIeYb

10 OBoGmaromii ypok «MarHuTHOE Hose. 14 | Ucnonw3oBanue npaBuia JIeHna s onpeaeneHus
DNEKTPOMATHHTHAS HHIYKII HaIpaBJICHHS TOKa B KOHTYpPE MPHU aHAIN3€E TpaQUISCKUX

OKCTICPUMEHTAIBHBIX 33139

11 K/ p no teme «MaruutHoe mno.e. 15 | BuxpeBoe anexrpuueckoe nose. Toku Dyko

DJIEKTPOMATrHUTHASI HHIAYKITUSD)
16 OCHOBHBIC TPUHITUTIBI ICHCTBUS WHIYKIIMOHHOM IT€YH,
COJICHOHM/IA, 3aIIUTa OT AIEKTPU3AIIUH TEJl TIPU JBIKCHUN
B MarHUTHOM TI0JIE¢ 3E€MIJIH.
17 O06001marome-moBTOPUTETHLHOE 3aHATHE IO TEME
«ONEeKTPOMArHUTHAS HH TYKITHS»
18 O0001IeHne U cucTeEMaTU3aIuA 3HaHWUH 110 TEME
"OnexkrpogrHamMuka'
2. Konebanus u BoJaHbI (24 1) 2. Kosiedanusi u BOJIHBI (36 1)
2.1 Mexanuveckue KoJjieOaHusi ¥ BOJIHBI ( 64 ) 2.1 Mexanuveckue kojgedanusi 1 BoJaHbI ( 8 1)

12 CBOGOTHBIE MEXaHIIECKHE KOJIEGAHHAL. 19 DHepreTUYEeCcKoe ONrucanue. BeIBo TMHAMUYECKOTO
TapMoHuecKHe Konebanus. YpaBHeH e OTMCAHUs TAPMOHUYECKHUX KOJIeOaHUW U3 UX
rapMOHHYECKHX KoseGanuii. [IpeBpalieHue SHeprun SHEPTeTUYECKOTO U KHHEMATHYECKOTO OIMUCAHUS

13 20 [Tepuon u yactrora konedanuii. [leproa ManmbIx CBOOOTHBIX
J/p 2. «Hccnedosanue 3agucumocmu nepuooa N

. KoJIeOaHUI MaTeMaTHIeCcKoro MasiTHUKa. [lepron
ManblX Konebanuil 2py3a Ha HUmu om OJIUHbL HUMU .
CBOOO/IHBIX KoJIeOaHUN MPY>KUHHOTO MasTHHUKA
U Maccol 2py3a»

14 [IpencraBnenue o 3aTyXaroUMX KOJICOAHUSIX. 21 3aryxaromue konebanus. BoinyxkneHHbIe KoJleOaHusl.
BrinyxieHHbIE MexaHHuecKue konebanus. PesoHanc. Pe3onanc. ABrokone0aHus.

15 MexaHn4yecKue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS. 22 Pemenue 3amau mo teme «MexaHMYECKHE KOJICOAHUS.
[Tepuoa. CKOpoCTh pacipOCTpaHEHUs U IJIHHA
BOJIHBL. [lonepeunbie U TPOAOIbHBIEC BOJIHBI

16 3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa 23 OObsiCHEHHE OCHOBHBIX MPHUHITUIIOB ACHCTBUS TEXHUIECKUX




tToHa. TemOp 3ByKa

YCTPOMCTB, TAKUX KaK: METPOHOM, YaChl, Ka4eJIH,
MY3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

17 Pemenue 3amau o teme " Mexanuueckue 6 24 CBoiicTBa MEXaHUYECKUX BOJH

KOJICOAHUST U BOJIHBI"
25 O06001eHre 1 cucTeMaTu3alys 3HaHui 10 TeMe
"MexaHnueckue KojieOaHusl ¥ BOJTHBI"
26 K/p no teme «MexaHu4ecKkue KoJedaHUs U BOJHBD)
2.2 DJIeKTPOMArHUTHBbIE KoJ1e6aHust U BoJHbI ( 8 2.2 DNeKTpOMAarHUTHbIE KOJ1eOaHus 1 BOJHBI (13 1)
1)

18 Konebarenbubid koHTYp. CBOOOIHBIE 1 27 3aryxaromiye 1eKTpOMarHuTHbIEe KoJeOaHusl.
JJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHHOM BBIHYXIEHHBIC 2JIEKTPOMarHUTHBIC KOJICOAHUS
KOJIe0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHWYECKUMHU U JIEKTPOMArHUTHBIMHU
KoJIeOaHUSIMHU

19 2 28 Pemenue 3amau mo Teme «NEKTpOMarHUTHBIC
®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B

KoJIeOaHus»
UJeabHOM KOJIeOaTeIbHOM KOHTYpE
20 BriHYXI€HHBIE AIIEKTPOMarHUTHBIE KOJICOaHUS 3 29 Pemenue 3amau mo Teme «NEKTPOMarHUTHBIC
KoJIeOaHus»

21 DNeKTpOMAarHUTHbBIE BOJHBI, UX CBOUCTBA U CKOPOCTh. | 4 30 [TepemenHslit TOK. Pe3uctop u KoHAEHCATOP B LIETIH
[Ikasna 3JeKTpOMarHUTHBIX BOJIH MIEPEMEHHOTO TOKa

22 5 31 KonaeHcaTop u karymika HHIYKTUBHOCTH B LICTIH
[TpuHIMIBI paguoCBsI3U U TeneBuAeHus. Pa3putue

CUHYCOUIAJILHOTO NEPEMEHHOTO ToKa. Pe3oHaHc TOKoOB.
cpencT cBszu. Paguonoxarus 9
Pe3onanc HanpsikeHUH.

23 " ) 32 Pemenue 3amau «DJIEKTPOMarHUTHBIE KOJICOAHUS
Pemenue 3agay o teme " O/M KonebaHUs U BOJHBI

24 | Pemenue 3amau 1o teme " KoneGanus u BOJHBI" 7 33 3akoH Oma JUIsl SIEKTPUYECKOM 1IeNU NEPEMEHHOTO TOKa

25 | K/p no teme «Kosebanusi u BOJHBD) 8 34 MoIHOCTh IEPEMEHHOTO TOKA. AMITUTYIHOE U

NEHCTBYIOIIEe 3HAYCHNE CUITBI TOKA U HAIPSKEHHS
35 WneansHbiif Tpancopmatop. [IpousBoacto, nepenada u

noTpeOIeHne 3IeKTPUIECKO SHeprun




36 DKOJIOTUYECKHE PUCKHU TIPH MMPOU3BOJICTBE 10
aneKTposHeprun. Kymnbrypa ucrnosib30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON )KU3HU
37 YCTpoiicTBO M PUHIIMIT PAOOTHI PO CTEUIIETO 11
pazuoTNpUEeMHUKA
38 Pemenne 3amad mo teme «3/MarHUTHBIC KOJICOAHMS 12
39 O00011IeHNE U CUCTEMATH3ALINA 3HAHUH 10 TEME 13
"DneKTpOMarHuTHbIEC KoJIeOAHUsI U BOJTHBI'
2.3 Onruka (10 9) 2.3 Onrtuka (15 1)
26 [IpssmonurHeHOE pacpoOCTpaHEHHUE CBETA B 1 40 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA MPAMOJIUHEHOTO | 1
OJIHOPOJIHOM cpene. ToueuHblil HICTOYHUK cBeTa. JIyu pacnpoCTpaHEeHus CBETa
CBeTa
27 OTtpaxxeHue cBeTa. 3aKOHbBI OTPAXKEHUS CBETA. 2 41 [TocTpoenue u pacuér n3o00pakeHuM, Co3IaBaeMbIX 2
[TocTpoeHne n300paKeHIH B TUIOCKOM 3epKajie TUTOCKHM 3€PKaJioM
28 [Tpemomenue cBeta. [TotHOE BHYTpEeHHEE 3 42 Cdepuueckue 3epkana 3
oTpaxeHnue. [IpenenbHbId yroJl MOJIHOTO BHYTPEHHETO
OTpaKCHUS
29 4 43 OTHOCHUTENBHBIN TIOKa3aTeNb MpejoMiieHus. PereHue 4
J/p 3. «H3mepenue nokazamena npeiomieHus
Cmerny 3aj1a4 Ha TIPUMEHECHUE 3aKOHOB OTPAKEHHS U
IPEJIOMJICHUS CBETa
30 JIunsel. [locTpoenne n300pakeHUld B JINH3E. 5 44 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB OTPKCHUS U 5
dopmysia TOHKOM JTMH3BI. Y BEJTMUCHHE JTMH3bI IPEJIOMJICHUS CBETA
31 J/p 4. «Hccnedosanue ceoiicme uzooparcenuii 6 6 K/p " 3akonbl oTpakeHHMs W mpejoMJeHHs cBeTa " 6
JIUH3AX)
32 Hucnepcus cBeta. CoxkHbII cocTaB 06e10ro cBeTa. 7 45 Xon nyueit B mpusme. Jucnepcust ceeta. ClHOXKHBIN 7
IBer. cocras Oenoro cBera. LlBer
11/ p «Habnwoenue ducnepcuu ceemay
33 Hutepdepennus ceera. udpakums crera. 8 46 Pemenue 3aad Ha mocTpoeHUE N300paKEHUH, 8
JlndpakuronHas peméTka MOJIy4aeMBbIX C TOMOIIBIO JINH3
34 [Tonepeunocts cBeTOBBIX BoJH. [lonsipu3zanus ceera. | 9 47 I'ma3 kak onTudeckas cucrema 9
OnTuyeckue MpUOOPHI M YCTPOICTBA U YCTIOBUS X
6€30M1aCHOTO MPUMEHEHUS
35 K/p " Ontunka" 10 |48 Pemenue 3anau. [Ipenensl npuMeHUMOCTH 10




T€OMETPUYECKON ONITUKHU

49 [IpocBeTiieHre ONTUKU 11
50 Hnurepdepennius . KorepeHTHbIe HCTOUHUKHU. YCIOBUS 12
HaOIOIEHNsT MAKCUMYMOB 1 MUHIMYMOB
ol [Tpumenenne natepdepenmu. Pemenne 3anaq 13
52 CBeToBbI€ SIBIICHUS] B IPUPOJIE 14
53 Pemenne 3amau mo reme «OnTuka 15
54 16
3. OCHOBBI CIIEHAIBHOM TEOPHH 3. OcHOBBI cTIEHMATBHON TEOPUH
OTHOCUTEJBbHOCTH (4 4 ) OTHOCHUTEJIBLHOCTH (2 4)
36 9 55 [TpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL. 1
['paHHIIBI MPIMEHUMOCTH KIIACCHYECKOW MEXaHHUKH.
. [Tpeo6pa3zoBanus JlopeHua. YciaoBre MPUUUHHOCTH.
[Toctynatel crienuaTbHOW TEOPHUH OTHOCHTEIBHOCTH
37 OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE 56 Pemenue 3amad mo teme « OCHOBBI crieniMaabHOM Teopun | 1
BPEMEHHU M COKPAICHHUE JITTHHBI OTHOCHTEIIHHOCTH
38 DHEprusi U UMITYJIbC PEISATUBACTCKOW YaCTHUIIBI.
CBsI3b MaccChl C HEPTrUeH U UMITYJIbCOM. DHEPIust
TTOKOS
39 Pemrenue 3agay mo teMe « OCHOBBI CIELMATILHON
TEOPUU OTHOCUTEITHHOCTH
4. KBanToBasi pusuka (16 u) 4. KBanToBasi pusuka ( 14 1)
4.1 DyieMeHTbI KBAHTOBOI onTHKH (6 1) 4.1 DueMeHTHI KBAHTOBOW onTHKHU (9 1)
40 ®ortonsl. opmyna [1nanka. DHEprus U UMITYJIbC 57 3akoH cMmeleHus Buna. 1
¢dboToHa
41 OtkpsiTue U uccnenoBanue potordpdexra. OnbITH A. 58 Ornpenenenue ycioBUil NPUMEHUMOCTH KBaHTOBOM 2

I'. CroneroBa

MOACINU CBCTA.




42 59 AHanu3 KBaHTOBBIX MPOIECCOB C UCIOJIb30BAaHHUEM
3axonbl potodpdexra. VpaBHeHne DUHIITEWHA 1T ypasHeHus JlHiTefina uis porodexra, npuHImIa
oroaddekra. «Kpacnas rpanuna» porospdekra cooTHOIIEeHUH Heonpenenénnoctu I'eitsendepra.

43 HaBnenune cBeta. Onbite [1. H. JIebenena. 60 Pemenue 3amad mo Teme «KBaHTOBBIC SIBICHUSY.
XHUMHUYECKOE JCUCTBUE CBETA

44 TexHnueckure ycTpoicTBa U MPaKTUYECKOE 61 Pemenne 3anmad no treme «KBaHTOBBIE SIBICHUAY.
npuMeHeHue: GpoTo3aemMenT, (GoToaaTIuK, COTHEUHAs
Oarapesi, CBETOINO]T

45 Pemrenue 3amay mo reme «1€MEHTHI KBAHTOBOM 62 Pemenne 3amad o teMe «KBaHTOBEIE SABICHUN).
OTITHKH

63 BoHOBEIE cBoticTBa yacTull. Bomwsl ae bpoiurs. JnmuHa
BOJIHBI Jie bpoiisis u pasMepsl 001acTh JOKAIU3aIuN
JBIOKYHIENCs: 4acTULbl. KopmycKynsipHO-BOJIHOBOM
JTyaau3M.

64 Judpakumst >7EKTPOHOB HA KPUCTAILIAX.
Crnenuduka usmeperuii B Mukpomupe. COOTHOIICHUS
HeomnpenenéHHocTel I eizendepra

65 K/p mo treme " KBanToBasi puznka''

4.2 ®uszuka aroma (44) 4.2 ®uszuka aroma (24)

46 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo 66 AHanu3 KBaHTOBBIX MPOIIECCOB HA OCHOBE IEPBOTO
paccesiHuio o-yactuil. [InmanerapHas Mojens aToma ¥ BTOpOTO nocTynatoB bopa

47 67 Wznyuenue u nomorienrue (JOTOHOB MPH Mepexojie aToMa
[Tocrynarer bopa C OJIHOTO YPOBHsI DJHEPTUU HA JAPYTOM.

48 N3nyuenue u noruomienre (OTOHOB MPH MEPEXOe
aToMa ¢ OJTHOTO YPOBHS SHEPTUH HA APyroi. Bussl
CIIEKTPOB

49 BounHoBBIE cBOMCTBA yacTull. Bosibl ne bpowis.

KopnyckynsipHo-BorHOBOM yanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JlyueHue. Jlazep.




4.3 ®du3MKa aTOMHOTO AAPAa U YJIeMEHTAPHBIX
yacTun (6 1)

4.3 ®u3nka aTOMHOIO0 A/IPa U 3JIeMeHTapHbIX YacTul (3

1)

50 OtkpeiTHe pagunoakTuBHOCTH. OnBITH Pesepdopaa mo 68 3aKoH paJoaKTUBHOTO pacmnajna. Pemenue 3amau
OTIPEJICICHUIO COCTAaBa PaIMOAKTUBHOTO U3ITyYCHUS
o1 CroicTsa abba-, 6eta-, raMMa-H3TyIeHHs. BinsHue 69 OHeprus cBsI3U HYKJIOHOB B Jpe. SIepHbI€ CUJIBL.
PaJIMOAKTUBHOCTH HA XKHUBBIE OPraHU3MbI Hedext Maccr! snpa. Pemenue 3anad.
52 OTtkpbiTHE IPOTOHA U HEUTpoHa. M30TOombI. Ambda- 70 DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SACPHOU SHEPIreTUKH.
pacnaj. DJIeKTPOHHBIM U NO3UTPOHHBIW OeTa-pacnas.
l'amMmma-uznydenue
53 DHeprus CBS3U HYKJIOHOB B spe. SIepHbIe peaklnu.
SAnepusin peaktop. [IpoOraemsl, HepCreKTUBSI,
HKOJIOTUYECKUE ACTIEKTHI SICPHOW YHEPTETHKH
o4 OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX
yactull. Kpyrisiii cton « DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. EAMHCTBO (pu3HuecKOW KapTHHBI
MHUpa»
55 K/p no treme " ®u3nka atoMHoro sigpa'
5. DjieMeHTBbI ACTPOHOMHUM U ACTPOPU3NKH 5. DinemMeHTBI aCTPOHOMUM U acTpodusukm (4
(84) 1)
56 Ortanbl pazButus actpoHomud. [IpukinanHoe u 71 [IpuMeHUMOCTh 3aKOHOB (PU3UKH 17151 OOBSICHEHUS
MHPOBO33PEHYECKOE 3HAUCHUE acCTPOHOMUU. Bun MIPUPOJIBI KOCMUYECKHX OOBEKTOB.
3BE3mHOTO HeOa. Co3Be3us, SpKUe 3BE3/Ibl, TUIAHETHI,
ux BuauMoe apikenue. CollHeyHas cuctemMa
57 72 MeToapl ACTPOHOMHUYECKUX UCCIEIOBaHUM.
Counnne. CosnHe4Hasi akTUBHOCTb. VICTOUHMK SHEprun
CouHua ¥ 38631 CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbI, PaIiOTEIECKOIIbI,
BHeaTMoc(epHasi acCTPOHOMUS
58 3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI 73 OcHoBHBI€ co3Be3auss CeBepHOro MOIyIapUs U IpKHe

IJIaBHOU MOCJIEI0OBATEILHOCTH. BHyTp CHHCC

3BE3 b1




ctpoenue 38€31. COBpeMEeHHbIE MPEACTABICHUS O
IIPOUCX0XACHNUHU U 3BoJirouuu CoJiHLA U 3BE3]

59 74 Ponb actpoHoMHUM B COBpEMEHHOM KapTUHE MUPA, B
Mneunsii ITyrs — nama 'anakruka. Honoxenne u IIPAKTUYECKOM AEATEIIBHOCTH YEJI0BEKa U JAJIbHEHIIEM
newkenue Conuua B [Nanaktuke. ['anaktuku. Yepubie HAYYHO-TCXHUYECKOM Pa3BHTHH.

JBIPBI B AJIpax rajJakTHK

60 Bcenennas. Pasberanue ranakruk. Teopust bombiroro
B3pbIBa. PenukToBoe n3nydenue. MeraranakTruka

61
Hepemennsie mpo6iieMbl aCTpOHOMUUT

62 Oo6o06maromuit ypok. Ponb ¢pusuku n actpoHOMUM B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIBHON 1
THYECKOH cdepax esTeNbHOCTH YeJIOBeKa

63 Oo6o06maromuit ypok. Ponb 1 mecto pusuku n
ACTPOHOMHH B COBPEMEHHOM HAyYHOUN KapTUHE MUpPA

6. ®uznvecknii nmpakTukyM ( 16 1)

75 [Tpaktukym. JIeHCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM

76 [TpakTukym. JIelicTBUS OCTOSSHHOTO MarHUTa Ha PaMKy C
TOKOM

77 [Tpaktukym. OnpeneneHue MarHUTHOW HHAYKIIMM Ha
OCHOBE M3MEpEeHUs CUIIbl AMIiepa

78 [Tpaktukym. Onpenenenue MarHUTHOW MHAYKIIMM Ha
OCHOBE M3MEpEeHUs CUIIbl AMIiepa

79 [Tpaktukym. HMccnenoBanue siBiIeHUsI 1EKTPOMarHUTHOM
UHYKIUH

80 [Tpaktuxym. HccnenoBanue siBJIeHUsI 2IMEKTPOMArHUTHON




WHIYKIUU

81 [Ipaktukym. MccienoBanue siBICHUS CAMOMHIAYKIUA 7
82 [IpakTukym. MccnenoBanue sBIE€HUS CaMOUHIYKIIUN 8
83 [Ipaktukym. [IpeoOpasoBanue SHEPTUU B IPY>KHHHOM 9
MasiTHUKE.
84 [IpaxTtuxym. [IpeoOpa3oBanue 3HEprun B MPY>KHHHOM 10
MasTHUKE.
85 [Ipaktukym. [lepuon cBoOOHBIX KoNeOaHUit HUTSIHOTO M1 | 11
NPYKUHHOTO MasiTHUKOB
86 [Tpakrukym. [leproa cBOOOIHBIX KOJIeOaHWH HUTSHOTO U | 12
NPYKUHHOTO MasiTHUKOB
87 [TpakTukym. AGCOJIOTHBIA U OTHOCUTENBHBIN MTOKazarenb | 13
JIs TIPETTIOMJICHUSI.
88 [TpakTukym. AGCOJIOTHBIN U OTHOCUTEIIbHBIN TIOKa3zarens | 14
JIS TIPETTIOMJICHUSI.
89 [Tpaktukym. Habmonenne nudpaxiuu, narepdeperauu | 15
U TIOJIIPU3AIMH CBETA.
90 K/p " Urtorosasn" 16
7. O6o0maruiee nopropeHue (12 u)
6. O6o0maoniee moBTopeHue (5 4)
64 O6o6maroIIHil Ypok. Poits dbusHueckoii TeopHH B 91 O06o0011eHe U cUCTEMATH3aIMs COJIepKAHUS Pa3IesioB 1
(hOPMHPOBAHUH IPE/ICTABIIEHHI 0 QU3HUECKOi Kypca «MonekymsipHas pu3nka ¥ TepMOJMHAMUIKA,
KapTHUHE MHUpa
65 O6o6maromuit ypok. Mecto Gpu3ndeckoit KapTHHBI 92 O06o0011eHre 1 cUcTeMaTH3alus COAepKaHUS pasIesioB 2

MHUpa B O6IJ_ICM pARy COBPEMCHHBIX CCTCCTBCHHO-




HAay4HBIX [IPEJCTABICHUN O IIPUPOJC

Kypca «MonekymnsapHas Gpu3nka u TePMOIMHAMHKAY,

66 93 O06001IeHHE U CHCTeMAaTH3aIUs COACPKAHUS Pa3/IeliOB 3
MarHuTHOE ToTe. DIeKTPOMArHUTHAS HHTYKITHS Kypca «MonekynspHas pu3uka ¥ TepMOTUTHAMUKA,
67 94 [IpuMeHeHre 0CHOBOIIONATAIOIINX aCTPOHOMUYECKHUX 4
MOHSITUM, 3aKOHOB ¥ TEOPUH ISl aHATTM3a U OOBSICHEHUS
Onrrrka. OCHOBBI CIICLIUANIBHON TEOPHH (U3UYECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B
OTHOCUTEIBHOCTH 3BE3MHBIX CUCTEMAaX, B MEKTATAKTHUYECKOM Cperie,
JIBIDKCHHUS HEOSCHBIX TEJI, DBOIIOIMH 3BE3]1 1 BeenenHom
68 KBanTopas husmka. DIIeMEHTHI ACTPOHOMUH 1 95 O000IIeHHE U CUCTEMAaTH3aINs COJICPKAHUS Pa3/IeIIOB 5
acTpobu3nKH Kypca «IeKTPOTNHAMUKA)
96 OO06o01eHne U cucTeMaTU3aIysl CoAepKaHusl pas3eioB 6
Kypca «DIeKTpOIMHAMHUKA
97 OO06o01eHne U cucTeMaTU3aIysl CoAep)KaHusl paseiioB 7
Kypca «DJIeKTpOIMHAMHUKA
98 O000111eHrEe U cUCTEMATH3aLMs 3HAHUH 110 TEME 8
"Mexannueckue Koiaeoanus"
99 O000111eHrEe U CUCTEMATU3ALIMS 3HAHUN 110 TEME 9
"JNeKTpOMarHUTHbBIE KoJieOaHus"
100 | O6ob6eHue U cucreMaTtu3anus 3Hanui oo teme "Ontuka" | 10
101 | O6o61eHNe U cucTeMaTHU3aIis 3HaHUH 10 TeMe "Pusnka 11
atoma"
102 | O6o06IeHNEe U cucTeMAaTHU3aIis 3HAaHUH 10 TeMe "Pusnka 12

ATOMHOTO AApa U 3JICMCHTAPHBIX “IaCTI/II_["




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON IEATEILHOCTH JIFOIECH

10.2

YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOJEIIA CTPOEHUS I'a30B, )KUAKOCTEW U TBEPABIX TEI,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHEe BEIMYUHBI: JAaBJICHHUE I'a3a, TEMIepaTypa, CpeqHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, MPUHLUI CYNEPHO3ULMM CWUJI, HPUHLHUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYJd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIrO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCJIOBUS  UX  0€30IacHOro
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJIF30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 00OPYAOBaHUS, MIPOBOIHUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pe3yJibTaThl  TOJYYEHHOH  3aBUCHUMOCTH
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemats pacu€rHple 3aauu ¢ SBHO 3a/JaHHON (PU3UYECKOW MOMETBIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1aui BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUCHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE MpUMEpPHI BKJIa/1a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBath TeopeTndyeckre 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAHEHHS 3J0POBbS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B rpymnme C BBINOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyallUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeJHEro o01ero 0Opa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA M KBAaHTOBOH (U3UKHU: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMO/JICHCTBUE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIHS, ICHCTBUEC
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KoJIeOaHuUs u BOJIHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakus U MoJIIpH3alvs CBETa, AUCIEPCUST CBETa, (OTOITCKTPUUCCKUI
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTeCTBEHHas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pA3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi/l, CUIa TOKA, JIEKTPHUIECKOE HANPSHKCHHE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia Jlopeniia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJIeOaHWH B KoyeOaTeIbHOM KOHTYpE, 3aps] U CHIa
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EOUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYeCcCKre BETUIMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Yd (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJIHUKOB, 3ak0oH [[xoyns — Jlenna, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBbI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazna; mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HHAYKOUHU  MArHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300PAKECHHE, CO3/1aBa€MOE IUIOCKHM 3EPKajoM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
dbopmynupoBath npobaemy (3agady) v TUIIOTE3y y4eOHOTO IKCIEPUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKU IIOTPEIHOCTEW U3MEPEHU I

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOauIl ¥ TPaQUKOB, A€TaTh BBIBOBI 110 PE3yIbTaTaM HCCIICTOBAHMS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIBbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€tHbie 3amauM C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHIII/IHI)I; Ha OCHOBEC aHaJIn3a yCJ'IOBI/ISI
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCIIMYUHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OILICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)H3H‘~I€CKOI>1 BCIINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXKJICHHM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pemieHMH  y4yeOHBIX  33Jad  COBpPEMEHHbBIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHopMaluy, TOIYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMINBI JEHCTBUS MallUH, NOPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAUTE MpUMEpHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOT Ul

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ NpubopaMu M
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoit mpoOiIemMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
MPOBEPAEMOro
3JIeMEeHTA

Kox
pasjaena

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYUYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o mnpupoae. HayuHble MeTOIbl MO3HAHUA
OKpyxaromero Mupa. Ponp dKkcliepuMeHTa W TEOpUU B
IpoLecce MO3HAHUS TPUPOAbL. DKCIIEPUMEHT B (PU3HKE

1.2

MonenupoBanue GuU3NUYECKUX SBJICHUN U TiporieccoB. HayuHbie
runorte3pl.  @Dusnyeckue 3aKOHbBI M Teopuu. ['paHuIb
IIPUMEHUMOCTH (buznyecknx 3aKOHOB. ITpuHIMn
cootBercTBUsA. Ponp u Mecto ¢Qusuku B (popMHUpOBaHUH
COBPEMEHHON HAy4YHOW KAPTUHBI MHpA, B IPAKTHYECKOU
NeITEeIbHOCTH JTIOIEN

MEXAHUKA

KNMHEMATHUKA

211

Mexannueckoe aBuxkeHHEe. OTHOCUTEIHHOCTh MEXaHUYECKOTO
nemxeHus. Cucrema otcuéra. Tpaekropus

2.1.2

[Tepemenienue, CKOPOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOPEHUE MaTEPHAITBHOU TOUKH, UX MPOEKIIMHA HA
ocu cuctembl kKoopauHat. CroKeHuWe TMepeMelleHud U
CJIO’KEHHUE CKOPOCTEH

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE.
['paduky 3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS,
yTU U IepEeMELICHHs] MaTepHaIbHOM TOUKH OT BpEeMEHHU

214

CBoOoaHOE majieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS

2.1
2.15

KpHBOHHHCﬁHO@ JABUOKCHUC. PaBHOMepHOG JABHXKXCHUC
MaTepHaHLHOﬁ TOYKH II0 OKpPYKHOCTH. VYrnoBas CKOPOCTD,
JIMHEMHAas CKOPOCTh. Hepnoz[ nu qacToTa.
L[eHTpOCTpeMI/ITeJ'ILHOC YCKOpPCHUC

2.1.6

Texuuueckue YCTpOﬁCTBaZ CIINAOMCTpP, ABHKCHUC CHApPAI0B,
LCITHBIC U PEMCHHBIC IICpCaavIn

2.1.7

[Ipaktnyeckue paboTel. M3MepeHne MIrHOBEHHOH CKOPOCTH.
HccnenoBanue COOTHOILIECHUS MEXAY IYTAMH, MPOUIEHHBIMU
TEJIOM 3a IIOCIIEOBATENIbHBIE PABHBIC IPOMEXYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JBM)KCHUM C HAYaJIbHON CKOPOCTHIO,
paBHOM Hymoo. l3ydenue pABuKeHUsA [IapuKa B BA3KOH
KHUIKOCTH.  V3ydyeHue  JBIKEHUS  Tena,  OpOILEHHOTo
TOPU30HTAJILHO




JTMHAMUKA

[Ipuanun  otHocuTensHOCcTH  [ammnes.  IlepBeiil  3aKOH

221 Herorona. MHepIHanbHbIe CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [lpunuun cyneprno3unuu cui
Bropoit 3axkon HploTOHa Ui MarepualbHOM TOYKH B
2.2.3 uHepimanbHoit cucrteme otcu€ra (MCO). Tperuit 3akon
HeroToHa ai1st MatepuanbHBIX TOYEK
294 3akoH BcemupHoro TaroreHus. Cuna Tspkectu. IlepBas
o KOCMHYECKasi CKOPOCTh. Bec Temna
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpPEHHS CKOJBXKEHUS M
2.2.6 cuna Tpenus mnokos. Kosddumuent Tpenus. Cuna
2.2 COTIPOTHUBIICHUS TIPH JIBUKCHUH TEJIa B )KHUJIKOCTH HIIU Ta3e
297 [MoctymatensHOE ¥ BpamaTenbHOE BIDKEHHE aOCOIIOTHO
o TBEPIOTO Tea
998 MOMEHT CHJIBI OTHOCHUTEIHFHO OCH BpamieHus. [limedo cuibl
o VenoBus pasHOBecHs TBEPI0TO Tena B ICO
299 Texanueckue yYCTpOMCTBA: IO JIIUITHUKH, JBUKEHUE
o MCKYCCTBEHHBIX CIIYTHUKOB
[Ipaktnueckue paboTel. M3ydyenwe nBWKEHUS Opycka 10
HAKJIOHHOM TUIOCKOCTH TOJI JCWCTBHEM HECKOJIBKUX CHIL
2910 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B
o nehopMHpPyEMOil  MpPYy)KHHE M PE3UHOBOM 00pasie, OT
BenmuuuHbl uX  nedopmanuu.  VcciemoBanue — ycioBuit
paBHOBecHs TBEPIOTO Tejla, UMCIOIIETO OCh BPaIlCHUS
3AKOHbI COXPAHEHUA B MEXAHUKE
931 Wmnynec MaTepuallbHOM TOYKH, CHCTEMBl MaTepHAIbHBIX
o ToueK. IMITy IbC CHIIBI M K3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpanenus umiyiabca B MCO. PeakTHBHOE IBHKCHHE
2.3.3 PaGota cumbl
2.3.4 MouHOCTE CUIBL
935 Kunernueckasi 3Heprusi marepuajibHOM Touku. Teopemao
53 o KUHETHYECKON dHEPTUU
[MotenumaneHast sHeprus. IloTeHIManbHast SHEPrUs YIPYro
2.3.6 nepopmMupoBaHHON TNpyXuHBL. lloTeHIManbHas SHEprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIU
[ToTeHumaneHble W HEMOTEHUIMANbHbIE CHUIBbL. CBA3b PabOTHI
2.3.7 HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOH SHeprun
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEPTUH
2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS
2.3.9 TexHuueckue ycTpoHCTBa: JIBUKEHHUE pakeT, BOJAOMET, KOIep,




IIPYKUHHBIN ITUCTOJIET

[IpakTudeckue paboThl. M3ydeHHe CBsSI3U CKOPOCTEH Tel mpH

2.3.10 HeynpyroMm yxaape. MccienoBanue CBsi3M pabOTBI CHIIBI C
W3MCHECHHUEM MEXaHWYeCKOUW SHEPTUU Tela
3 MOJIEKVJISIPHAA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKONH TEOPHH.
311 Bbpoynosckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMIMO/ICHCTBUS YACTHI] BEIIECTBA
312 Mojien CTpOCHUs Ta30B, JKHUIKOCTEH M TBEPABIX Tl U
o 00BsICHEHUE CBOMCTB BELIECTBA HA OCHOBE ATHX MOJENIEH
313 Macca wMomekyn. KommuectBo  BemiectBa. [loctostHHas
o ABorajpo
314 TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana
o temrepatyp Llenbcus
315 Mogens  uI€anbHOroO rasa. OcHOBHOE  ypaBHEHHE
3.1 o MOJIEKYJISIPHO-KHHETHUECKOM TEOPHHU HICATHHOTO Tra3a
AGcomoTHas Temmneparypa Kak Mepa CpelHell KMHETHYeCKOM
3.1.6 SHEPTHHM  TEIJIOBOTO  JBWOKCHMsI vactull raza. [llkama
temneparyp KenbBuHa
3.1.7 Vpasuenne Knaneiipona — Mennaeneea. 3akon JlaibToHa
l'azoBbie 3akoHbl. M3ompomecchl B HACAIBHOM Traze ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: HM30TEpMa, H30XO0pa,
n3zobapa
3.1.9 TexHudeckure ycTpoiicTBa: TepMOMETP, bapoMeTp
[Tpaktuueckue paboThl. M3mepeHue wmacchl BO3AyXa B
3.1.10 KJlacCHOW KoMHare. MccinegoBaHue 3aBHCHMOCTH  MEXKIY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOro rasa
OCHOBbI TEPMOJAMHAMUKN
391 Tepmoaunamuueckass  cuctemMa.  BHyTpeHHsiE — SHeprus
o TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
399 KonuuectBo Temnotel u  pabota. BHyTpeHHss sHeprus
o 0JIHOATOMHOTO HJEaIbHOTO rasza
Buner  Temnomepenauu: — TEIJIONPOBOJHOCTh,  KOHBEKIIHS,
3.2 3.2.3 usilydeHue. Tenmno€MKOCTh Teja. YIenbHas TEIUIOEMKOCTh
BemecTBa. Pacu€T konuyecTBa TEIIOTHI MIPH TEIUIONEepeiade
[TepBriif 3ak0H TepMoAMHAMUKH. [IpuMeHeHNe TIepBOTO 3aKOHA
3.2.4 TEPMOIMHAMUKU K U30IPOLECCAM. I'paduueckas
UHTepIIpeTanus paboThl ra3a
395 TeroBbie MamuHbL. [IpUHIKIBI ACHCTBUS TETIOBBIX MAIIIUH.

HpCO6pa3OBaHI/IH OHEpPTUn B TCIIJIOBBIX MalllMHax.




Koaddunment nonesnoro neiicteust (nanee — KIT/) teroBoit
Mamunsl. [ukn Kapno u ero KIT[Q

Bropoii 3akon TepmoauHaMuki. HeobpatuMocTh mpoieccoB B

3.2.6 npupoje. TemnoBele ABHTATENd. DKOJOTHUYECKUE MPOOIEMBI
TETUIOOHEPTEeTHKH
397 TexHuueckne ycTpoOiCTBa: JBUTATENbh BHYTPEHHETO CTOpaHMS,
o OBITOBO XOJIOMIBHUK, KOHUIIHOHED
3.2.8 [IpakTnueckue padotsl. U3Mepenue yneiabHOM TEII0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

[TapooOpazoBanue u koHJeHcauus. lcnapeHue U KUIIECHHE.

3.3.1 VYaenpHas ~ TeioTa  MapooOpa3OBaHUS. 3aBUCHMOCTH
TEMIIEPATYPbI KATICHUS OT JIaBJICHUS
3.3 AOconroTHAasT W OTHOCHTENbHAs  BJIAXKHOCTh  BO3/yXa.
e Haceoimennsiii map
TBépnoe Tteno. Kpucramnuueckue u aMmopdHble Tena.
3.3.3 AHU30OTpOIUS CBOWCTB KpHUCTALIOB. JKuIKue KpUCTaIbI.
3.3 CoBpeMeHHbIE MaTEPUATIbI
334 [TnaBnenne u KpucTaUTH3AIMS. Y IeIbHAS TEIUIOTA IUIABJICHUS.
e CyGnumarnus
3.3.5 VYpaBHEHHE TEIIOBOTO OajlaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U IMCHUXPOMETP,
336 KaJIOPUMETP,  TEXHOJIOTHM  TIOJYYEHHS  COBPEMEHHBIX
o MarepuajioB, B  TOM  4YHCIE  HAaHOMATEpHAIOB, M
HAHOTEXHOJIOTUH
3.3.7 [IpakTrueckue paboTel. I3MepeHre BIaKHOCTH BO3yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3anusa Teld. OJJNeKTpuueckuid 3apsa. JlBa Buaa
o DIIEKTPUYECKHX 3aPAI0B
4.1.2 [TpoBOIHUKH, AUATEKTPUKH U TIOTYIIPOBOTHUKA
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3anmoneiictue 3apsiioB. 3akoH Kynona
Dnekrpudeckoe mosie. HanpsskEHHOCTh 3JEKTPUYECKOTO TTOJIS.
4.1 4.1.5 [Ipuanun CYNEPIIO3HIINN. JInaun HaNpsHKEHHOCTU
ANEKTPUYECKOTO MO
416 PaGota cun anekrpoctaruueckoro nois. [lorennuman. PazHocts
o OTEHITHAIOB
417 [IpoBOHUKH W JOUDIEKTPUKU B MOCTOSHHOM 3JIEKTPUUYECKOM
o noJie. J{usnekrpudeckas MpOHUIIAEMOCTh
418 OnexTpoéMkocTh. KoHmeHcaTop. DNEKTPOEMKOCTh TIOCKOTO

KOHACHCATOpPA. 9Hepr U 3aPAKCHHOI0 KOHJACHCATOpa




TexHuueckue  yCTpPOMCTBA:  JJIEKTPOCKOIN,  3IEKTPOMETD,

4.19 AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
4110 [Ipaktuyeckue  pabGotel.  M3MepeHume  3IEKTPOEMKOCTH

KOHJICHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

VYcnoBus CylecTBOBaHUS MOCTOSTHHOTO AJIEKTPUYECKOTO TOKA.
Wcrouynuku toka. Cuia Toka. [1ocTOIHHBIN TOK

4.2.2

Hanpsokenne. 3akon Oma a5 yyacTka Lenu

4.2.3

DNEeKTpUUECKOEe COMPOTUBIEHUE. YJEIbHOE CONPOTUBIICHHE
BelIeCTBa

4.2.4

[MocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COCAMHEHHUEC
HpOBOI[HI/IKOB

4.2.5

PaboTa anextpudeckoro Toka. 3akon [xoyns — Jlenna

4.2.6

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cwia (gamee — DJIC) w BHyTpeHHee
COINPOTUBIICHHE HCTOYHMKA TOKa. 3akoH Owma Juisi MOJIHOU
(3aMKHYTOM) AnmekTprdeckoi nmenu. KopoTkoe 3ampikaHue

4.2.8

DneKTpoHHas MIPOBOAUMOCTh TBEPABIX METaJJIOB.
3aBUCHUMOCTh COIMPOTUBJICHUS METAUIOB OT TeMIepaTyphl.
CBepXnpoBOAMMOCTh

4.2.9

DJIeKTpUYeCKuil TOK B Bakyyme. CBOWMCTBAa 3JIEKTPOHHBIX
My4KOB

4.2.10

[TonynpoBoauuku. CoOCTBEHHAss U IPUMECHAs IPOBOJUMOCTh
MOJIYTIPOBOIHUKOB. CpoiicTBa p-n nepexo/a.
[TosrynpoBOAHUKOBBIE TPUOOPHI

4.2.11

DNEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS
JUCCOLIMAUA. DIEKTPOIHU3

4.2.12

OnekTpuyeckuii  TOKk B razax. (CaMmocCTOSTENbHBIM U
HECaMOCTOSATEILHBIM pasps. Paszmuyusie THUIIBI
caMOCTOSTeNbHOTO paszpsna. Mosnus. [Tnazma

4.2.13

Texuuueckue ycTpoilcTBa: aMmmepMmeTp, BOJBTMETP, pPEOCTar,
UCTOYHUKM  TOKa,  JJIEKTpOHArpeBaTelbHble  MPHUOOPHI,
JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTHBIICHHUS,
BaKyyMHBI ~ JMOJ,  TEPMHCTOPBl U  (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIHN 1MO/1, FaJIbBaHUKA

4.2.14

[IpakTuueckue paboThl. M3yueHue CMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.

N3mepenne DOJIC wucToUHMKA TOKa M €0 BHYTPEHHEro
compoTuBieHUs. Habmonenue snexTponmnsa




11 KJIACC

Ko Kona
NMpPoBePSIEMOro IIpoBepsiemble 371eMeHTBI COAEPKAHUS
pasaena
3JIeMEHTA
4 OJIEKTPOAUHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAS UHAYKIMA
431 IloctossHHBIE  MarHUTHL.  B3auMOJEHCTBHE  ITOCTOSHHBIX
e MarHuToB
MarnutHoe nosie. Bexkrop MarHuTHOM uHAYKIMH. lIpuHIUD
4.3.2 cynepro3uiuu. JInHuM MarHuTHOW MHAYKUMK. KapTuHa nuHui
MarHUTHOW WHAYKIIMH TIOJISI IOCTOSTHHBIX MarHUTOB
MarauTHO€E 1oJie TPOBOJAHUKA ¢ TOKOM. KapTuHa nuHuid noss
433 JUTMHHOTO TPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
o NpOBOJMHMKA, KaTymku ¢  TokoM. OmbiT  Opcrena.
B3aumoaelicTBrue mpoBOAHUKOB C TOKOM
4.3.4 Cuna AMmriepa, e€ MOIyJb ¥ HAalIPaBJICHHUE
Cuna JlopeHuma, €€ Moayib H HampaBieHue. J[BrkeHue
4.3.5 3apsHKEHHON YacCTHIIBI B OJTHOPOJHOM MarHUTHOM moJie. PaboTa
cunel Jlopenia
4.3.6 SIBneHne ANeKTPOMarHUTHON UHIYKITMH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUU
4.3 438 OJIC wHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM — UHAYKIUHU
e dapazes
BuxpeBoe anekrpuueckoe mone. IJC uHAYKUMM B
439 MPOBOJIHUKE, JBUXKYIIEMCS TOCTYNATEIbHO B OJHOPOIHOM
MarduTHOM II0JI€
4.3.10 [IpaBuio Jlenma
4311 NHAyKTUBHOCTS. SIBnenue CaMOMHIYKIIUH. SOJIC
e CaMOMHIYKIMU
4.3.12 OHeprus MarHUTHOTO NOJIS KaTyHIIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
Texuuueckue yCTpOMCTBA: IMOCTOSTHHBIC MAarHuTEhl,
43.14 3JEKTPOMArHUTHI, 3JEKTPOIBUTaTENb, YCKOPUTENHU
3JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAs M1€Yb
[IpakTueckue paboThl. M3yueHrne MarHuTHOTO TOJISL KaTYyIIKA
4315 ¢ TokoMm. MccaemoBanue AEHCTBHS MOCTOSHHOTO MAarHuTa Ha

paMKy ¢ TokoM. MccrienoBanue sIBI€HHSI 3JIEKTPOMArHUTHOM
UHAYKIIAU




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoboiHBIC KOJIeOaHusI.
l'apmonnueckue konebanus. [lepuon, yacrora, amMIuTyAa U
¢a3za xonebanmit

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MAsITHUK

5.1.3

YpaBHEHHE TApMOHHYECKUX KoJieOanmii. KuHemarnueckoew
JTMHAMHYECKOE OIMMCAHNE KOJICOATeILHOTO JIBHIKECHUS

5.1.4

[IpeBpaiienue sHepruM MpU TaPMOHUYECKHX KOJEOAaHUSX.
Csi3p  amMIUIUTY[bl KOJEOAHUM MCXOJHON BEIMYMHBI C
aMIUIMTY/IaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS

9.1.5

Konebarenbuslii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
Koje0aHusl B WJCAIbHOM KOJieOaTeabHOM KOHTYpE. AHAJIOTHs
MEX/1y MEXaHUYECKUMH U AJIEKTPOMarHUTHBIMU KOJIEOAHUSMH.
®opmyna Tomcona

5.1.6

3aK0H COXpaHEHUsI DHEPTUU B HICATHHOM KoJIeOaTeIbHOM
KOHTYpe

5.1.7

BoinykneHHsle  MexaHudeckue — koseOaHus.  Pe3onanc.
PGSOHaHCHaﬂ KpI/IBaSI. BI)IHY)K)IeHHBIe SHGKTpOMaFHI/ITHBIe
KoJieOaHusl.

5.1.8

ITepemennsbii Tok. CHHYCOUAIBHBINA TEPEMEHHBIN TOK.

5.1.9

MOoIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYAHOE U JEHCTBYIONIEE
3HAYCHUE CHUJIbI TOKA W HATIPSHKEHUS

5.1.10

Tpanchopmarop. IlponsBoactBo, mepemaya U noTpedIeHHE
JNEKTPUYECKOM  DHEPruM. OKOJOTHYECKHE PUCKH  IIpH
IIPOU3BO/ICTBE AIIEKTPUYECKOM SHEPruM. Kynbrypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU

5.1.11

Texnudeckue yCcTpoWcTBa: cericmorpad, IIEKTPUUCCKHUM
3BOHOK, JIMHUU 3JIEKTpOIiepeaay

5.1.12

[IpakTuueckue pabotel. MccnenoBanue 3aBUCHMOCTH TEpUOAA
MalbIX KoJieOaHHWI Tpy3a Ha HUTH OT JUIMHBI HUTH M MAacchl
rpy3a. HMccnegoBaHue TIEpeMEHHOTO TOKa B IENH U3
MOCIIEZIOBATEIbHO COCIMHEHHBIX KOHACHCATOpa, KaTyIIKU U
pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHu4deckue BOJIHBI, YCJIOBHA PACHPOCTPAHCHUS. Hepnoz[.
CKOpOCTB PacpoCTpaHCHUA U JJIMHA BOJIHBI. HOHCpC‘IHHC u
IMPOAOJILHBIC BOJIHBI

5.2.2

WnTepdepeniys u audpaxiyss MEXaHHYeCKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTe 3Byka. BeicoTa TOHA.
TemOp 3Byka




5.24

DNEeKTpOMarHUTHbIE BOJIHBI. Ycnosus U3JIy4CHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHrtauus BeKTopoB E,
B 1 v B 371€KTPOMarHUTHOM BOJIHE B BAaKyyMe

5.2.5

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
npeIoMIIeHUe, TmoJisipu3anus, audpaknus, HHTEpdepeHIus.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHnunsl paguocBsizu W TeneBuAeHUs. Paauonoxanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl

5.2.8

TexHuuecknue yCTPOWCTBA: MY3BIKAIbHBIE HHCTPYMEHTHI,
yIIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajiap,
pamuonpuEMHUK, TEIEBU30D, aHTeHHA, TenaedoH, CBU-nieun

5.3

OIITUKA

531

[IpssMonMHENHOE pacnpoCTpaHEHHWE CBETa B  OJHOPOJIHOMN
cpene. JIyd cera

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTpa)keHHs cBeTa. [locTpoeHue
n300paXkeHuil B IJIOCKOM 3epKajie

5.3.3

[Ipenomsienne  cBera. 3aKOHEI MpEJIOMJIEHUs  CBETa.
AOCOTIOTHBIN MOKa3aTesb MPEIOMIICHUS

5.3.4

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroy MojJHOTO
BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcus cBera. CroxkHbIN cocTaB Oenoro ceera. Lser

5.3.6

ColOuparoriue ©W pacceWBalollde JIMH3BL. TOHKas JIMH3A.
®DOKYCHOE pAcCCTOSHUE M ONTHYECKAas CUjIa TOHKOW JIMH3BI.
[TocTpoenne mM300pakeHUH B COOMpPAIONIUX M PAaCCEHUBAIOIINX
nuH3ax. @opMmyna TOHKOW JIMH3BL. YBEJIMYECHHE, JaBaeMOE
JIMH30H

5.3.7

Hpe,Z[CJ'H:I IIPUMEHUMOCTH FCOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

Nurepdepennust cBeta. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HAOIIOICHUS MaKCHUMYMOB u MUHUMYMOB B
uHTep(PEepeHIIMOHHON  KapTHHE OT  JABYX  CHH(Aa3HBIX
KOT€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpakuus cBera. [udpakuuonHas pemérka. YcIoBHe
HAOMIOJIEHUs] ~ THNABHBIX ~ MakCUMYMOB  TIpU  MaJCHHUH
MOHOXpPOMATHYECKOTO CBeTa Ha TU(PPAKIIHOHHYIO PEMIETKY

5.3.10

HOJ’IﬂpI/BaLII/ISI CBCTa

5.3.11

TexHuueckue ycTpodcTBa: OYKM, Jiyna, (oToammapar,
IIPOEKIMOHHBINA anmapar, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs
OMTHKA, TU(PAKIUOHHAS PEHIETKA, TIOISPOUT

5.3.12

HpaKTI/I‘-IeCKI/Ie pa6OTLI. I/I3MepeHI/IC MOKa3aTeJisd MpCIOMIICHU.




HccnenoBanue cBoiicTB n300pakeHuii B uH3aX. HabmogeHue
JMCTICPCUU CBETA

OJIEMEH

ThI CIIELIUAJIBHOU TEOPUM OTHOCUTEJIBHOCTH

I'panuisl IIPUMEHUMOCTHU KJIACCUYECKOU MEXaHUKU.
[locTtynmaTtel TeOpuM  OTHOCHUTENIBHOCTH: HWHBAPUAHTHOCTH

6.1 MOTYJIst CKOPOCTH CBETa B  BaKyyMme, TIPUHIIHTT
OTHOCHUTEIBHOCTU DHUHINTCHHA
6 6.2 OTHOCHTEIHHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH H
' COKpAIIEHHE UTHHBI
6.3 DHeprus ¥ UMITYIILC CBOOOTHOW YaCTHIIBI
6.4 CBsI3b MacChl C PHEPrUei M UMIYITBCOM CBOOOJHOM YaCTHIIBI.
' DHeprus MOKOsi CBOOOTHOW YaCTHITBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTHUKU
711 ®ortonsl. Popmyna Ilnanka cBs3u sHepruu (QoToHA C €ro
o 9acTOTON. DHEPrHs K UMITYIbC (OTOHA
719 OtkpeiTne u wucciuenoBanue Goroddpdekxra. Ombiter AT
o CroneroBa. 3akoHbl GpoTodddheKTa
7.1 713 VpaBuenne OiHmTeriHa g dotodddekra.  «KpacHas
o rpanuna» porodddexra
7.14 HaBnenue cBera. OnbiTel I1.H. JIeOGeneBa
7.1.5 XUMHUYECKOE JENCTBUE CBETA
716 Texaudeckue  ycTpoicTBa:  (GOTOINEMEHT, (HOTOMATUHK,
h coJHeuHas Garapesi, CBETOIUO/
CTPOEHME ATOMA
791 Mopenp aroma Tomcona. OnbiTel Pezepdopaa mo
o MCCJICIOBAaHUIO CTpOCHMS aTtoMa. [ImanerapHas Mozes aToma
[Toctynater bopa. Mznyuenune u mornomnieHue (HOTOHOB TpH
7.2.2 nepexoJie aToMa ¢ OJJHOTO YPOBHS PHEPTUU Ha Apyroil. Buiel
cnekTpoB. CIeKTp ypOBHEH 3HEpPruu aroma BoI0poaa
79 BonnoBeie  cBoiictBa  uactuin. Boanel  ne  bpoitns.
' 7.2.3 Kopnyckynsipao-BonHoBo# ayanusm. [dudpakius 31eKTpOHOB
Ha KpHcTauiax
794 CrioHTaHHOE U BBIHYXKJCHHOE W3IydeHHE. YCTPOWUCTBO U
o TPUHITAIT pabOTHI Jla3epa
795 Texuuueckue yCTpOMCTBA: CIIEKTpaIbHBIN aHanu3
o (ciexTpockom), 1a3ep, KBAHTOBBI KOMITBIOTEP
7.2.6 [IpakTnyeckue paboTel. HabnroneHne TMHEHYaToro crekTpa
23 ATOMHOE S 1PO
' 7.3.1 MeTo1b1 HAOMIOACHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHI]




OtkpeiTie pammoaktuBHOCTH. OmbiTel  Pesepdopma mo
OTIPE/IEJIEHUIO COCTaBa PAIUOAKTUBHOIO M3inydeHus. CBoiicTBa

732 anbda-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH
Ha J)KMBBIC OPTaHU3MBI
OtkpbiTHe TpoTOHAa M HeWTpoHa. HykioHHas mojnens sapa
7.3.3 I'eitzenbepra — UBanenko. 3apsa siapa. MaccoBoe 4uciio sipa.
H3oTonsl
734 Anbda-pacniaa. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacraj.
o I'amma-u3ydeHre. 3aKOH paJdoakTHBHOTO paciajia
735 OHeprusi cBsi3U HYKJIOHOB B siape. fnepubie cuibl. Jledekr
o Macchl sIpa
7.3.6 Snepurie peakiuu. Jlenenre u cuHTe3 AP
SAnepubiit  peaktop. Tepmosimepusiii cuntes. I[lpobGrembr u
7.3.7 NEPCIEKTUBBI SAEPHON SHEPreTUKU. DKOJIOTMYECKHUE ACHEKTHI
SAIEPHOU SHEPTETUKHU
738 DeMeHTapHbIE YaCTHULIBL. OTtkpbITHE MIO3UTPOHA.
e dyHIaMeHTaIbHbIE B3aUMOIEHCTBUS
739 TexHnueckue yCTpoOWCTBa: JO3UMETp, Kamepa BuibcoHna,
o STIEPHBIN PeakTop, aTOMHas 6omba
2310 [TpakTrueckue paboTel. MccnemoBanue TpekoB dacTul (1O
o roTOBBIM (hoTOrpadusam)
OJIEMEHTBI ACTPOOU3UNKU
8.1 Bun 3Bé3nHoro neba. Co3Be3nus, sipkue 3BE3/bI, MIIAHETHI, UX
BUJIUMOE JBMKCHHE
Conneunas cucrema. I[lmanersi 3emHOM Tpynmbl. [lmaHersi-
8.2 TUTAHThl U UX CIIYTHUKH, KapJHKOBBIC IUIaHETHl. Majble Tena
ConHeyHOM cucTeMbl
8.3 Connue, potoctepa u atmocdepa. CosiHedHast aKTUBHOCTh
8.4 Hctounuk sueprun CoJiHila U 3BE31T
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
paadyc, TeMIeparypa, HMX  B3aUMOCBs3b. Jlmarpamma
8.5 «CTIEKTPAJIbHBIN KJIacC — CBETHMOCTBHY». 3BE3/ABI TJIABHOM
MOCIIEZIOBATEILHOCTU. 3aBHCHUMOCTh «Macca — CBETHMOCTH)
JUIS 3BE3]T TJIABHOM MOCIIeIOBATEIbHOCTH
Bnyrpennee CTpPOEHHUE 3BE3I. CoBpeMeHHbIE
8.6 NPEACTABICHUS] O MPOUCXOXKACHUM M 3Bomtounu CojHLa u
3BE3/1. DTambl ®KU3HH 3BE3]]
Mneunslii Ilyre — Hama ['anaktuka. CnmpaibHas CTpyKTypa
8.7 lNanmakTuku, pacnpenenenue 3831, raza v neuid. [lonoxenue u

JABHIKCHUC COJ'IHI.[E[ B l'amaktuke. Ilmockas u C(I)CpI/I‘{CCKaH
noacucTemsul I'amakTuku




Tunel ranaktuk. Paguoranakruky u kBazapel. YEpHbIE ObIPHI B

8.8
siipax rajlakTUK
Bcenennas.  Pacmmpenne  Bceenennoil.  3akon  XaOb6ma.
8.9 Pazberanue ranaktuk. Bo3pact u pagumyc Beenenunoii, Teopus
' bosbmoro  B3peBa.  Mogens  «ropsuerd  BceeneHHOWY.
PenunkroBoe uznydenue
8.10 Macmrtabnas ~ cTpykrypa  Bcenennoit.  Meraranakrtuka.

Hepeménnbie mpoOieMbl acCTpPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

1

ChopMupoBaHHOCTE YMEHHM pacro3HaBaTh (U3HUYECKUE  SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenne  ocHoBomonararmuMH  (QU3NYECKUMH  TOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopmMupoBaHHOCTh YyMEHMH TNPUMEHSATh 3aKOHBI  KIIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM buzuku U TEPMOMHAMHUKH,
JNEKTPOAUHAMUKH, KBAaHTOBOM (U3MKH s aHaiIM3a U OObBSICHEHUSA
SBJIGHUN MHKpPOMHpa, MakpoMHpa M Meramupa, pas3inyarbh YCIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (PU3MUECKMX 3aKOHOB, MOHMMATH
BceoOIuii xapakrtep (GYHIAMEHTAJIBHBIX 3aKOHOB W OTPaHUYCHHOCTH
UCIOJb30BAHUS  YAaCTHBIX  3aKOHOB; aHAIM3UPOBaTh  (PU3MYECKHE

IIPOUECCHI, UCIIOJIB3Yysd OCHOBHBLIC ITOJIOKCHHS, 3aKOHBI 1 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTh yMEHHUS pa3idyaThb yCJIOBUS IPUMEHUMOCTH

MoJIenel (PU3NUECKUX TN U MPOIIECCOB (SIBICHHIN)

ChopmupoBaHHOCTh YMEHHUS pelIaTh pacu€THBIC 3aJa4 C IBHO 3aJJaHHON
U HESBHO 3aJlaHHOM (U3MYECKOM MOJENbl0: Ha OCHOBAaHWHU aHalu3a
yCIOBUSL BBIOMpATh (QU3UYECKHE MOJIENH, OTBEYAIOIIME TPeOOBAHUIM
3a/lauM, MPUMEHATH (QOPMYIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl
(bu3nuecKux TEOpUil MPH HCIOJIb30BAHUM MAaTEeMAaTUYECKUX METOJIOB
pelieHus 3ajady, MPOBOJUTH pacué€Thl HA OCHOBAHHHM HUMEIOIIUXCS
JTAHHBIX, AaHaJU3UPOBATh pPE3yAbTaTbl U KOPPEKTUPOBATH METOIbI

peicHusd € y‘IéTOM MOJIYYCHHBIX PE3YyJIbTATOB

Pemate kadecTBeHHBbIE 3ajjaud, TpeOyroUlMe NPUMEHEHUS 3HaHUHA U3
pa3HbIX pa3JeNoB LIKOJBHOIO Kypca (U3MKHM, a TaKKe MHTerpanuu
3HAHMM W3  JPYTUX [PEAMETOB  €CTECTBEHHOHAYyYHOTO  IIMKJIA:
BBICTPAaUBaTh JIOTMYECKYIO IETMOYKY pacCyXACHMM C OINOpoH Ha

N3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IG SABJICHHUA

BrnaneHne OCHOBHBIMH METOJaMU HAYYHOTI'O NTO3HAHUA, UCIIOJIb3yCMbIMU
B (bI/I3I/IKeZ NpoOBOAUTL NPAMBIC W KOCBCHHBLIC H3MCPCHUA (bI/IBI/I‘-ICCKI/IX
BCIINYHUH, BLI6I/Ipa$I ONTHMAJIBHBIN CII0COO U3MCPCHUSA U HUCIHOJIb3YA

MN3BCCTHBIC MCTOJAbI OICHKH HOFpCH.IHOCTGfI HSMGPGHHﬁ, IIpOBOOUTD




WCCIIeIOBAaHUE 3aBHUCUMOCTEH (DPM3NYECKUX BEIUYMH C HCIIOJIb30BAaHHEM
NPSIMBIX HU3MEPEHUH, OOBSACHATH IOJYYEHHBIE DPE3YyIbTAaThl, HCIOJIb3YS
¢u3nvecKkue TEOPHH, 3aKOHBI U MOHATHS, U JeNaTh BBIBOJBI; COOIIOAATH
npaBuia 0E30MaCHOTO TpyJa MPH MPOBEACHUHN WCCIEIOBAHUHA B pamKax
y4eOHOro SKCHEPUMEHTa U Yy4eOHO-HCCIIEA0BATEIbCKON AESITEIbHOCTU C
UCIIOJIb30BaHUEM HU(QPOBBIX  M3MEPUTENBbHBIX  YCTPOMCTB "

1a00paTOPHOTO 000PYIOBAHHS

ChopmMupoBaHHOCTh YMEHUI aHAIM3UPOBATH M OIEHUBATH ITOCIICICTBUS
OBITOBOM M TIPOM3BOJICTBEHHOW JIESATEIILHOCTH YEJIOBEKAa, CBSI3aHHOW C
(DUBUYECKUMHU TIPOIECCaMU, C TIO3UIIUH DKOJIOTHUECKOW Oe30IacHOCTH;
HpeI[CTaBJ'IeHI/Iﬁ 0 palnuMOHaJIbHOM THPHUPOAOIIOJIB30BAHUH, a TaK¥XKE
Pa3yMHOM HMCIIOJIb30BaAaHUU I[OCTI/I)KGHI/II\/’I HayKH H TEXHOJIOTUH JJISA

JaTbHEHIIIETO Pa3BUTHA YCJIOBCYECKOT'O 06HI€CTBa

OBnaneHue paznuUYHBIMU  croco0amMu  paboTel ¢ uHGbopMarmen
(¢u3znyeckoro - coiepkaHUs €  HCIOJb30BAHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUHW KPUTHUYECKOTO

aHaJIM3a U OIIEHKH JI0CTOBEPHOCTHU NOJydaeMoi nHpopMaluu

10

CdopMHupoBaHHOCTH YMEHHI MPUMEHSITh OCHOBOIIOJIAraroIIne
aCTPOHOMUYECKHE TIOHSTHS, TEOPUU M 3aKOHBl I aHalu3a u
00BsICHEHUS! (PU3NYECKHX IPOIECCOB, MPOUCXOMALIMX Ha 3BE3NAX, B
3BE3HBIX CHUCTEMaX, B MEXKTAJIaKTUUYECKOH cpele; NBUXKEHUs HeOeCHBIX

TEJ, SBOIIONNH 3BE311 M BeenenHoi




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O PU3UKE

Kon
pasaena/t
eMblI

Konx
3jeMe
HTa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

MEXAHUKA

1.1

KMHEMATHUKA

111

MexaHu4deckoe JBHKCHUC. OTHOCUTEIIEHOCTD

MEXaHHUYCCKOT'O JIBUXKCHUA. Cucrema otcuéra

1.1.2

MarepuanbHas TOUKa.

TPacKTOpHE

Eé& pammyc-BekTop:
Flt)=(xle) w2 ) =(2)),

TpaeKIOpIL,

IIepeMenIcHIIe: ’IO/
Ar=7(t))-1(ty) =1, 17 = *
=(Ax,Av,A2),

OyTb.

CloxkeHile HEPEMEI.II'EHIII"I:

Ny = + 0

1.1.3

CKopOoCTh MaTepHAIbHON TOUYKH:

=t -

v, =_L =x,. aHAIOTIMHO v, =/, V.= Z/
=0

CrnoeHIe CKopocTeil: o, =0, + 07, -

Brruucnenue NEpEMCIICHUSA U ITYTU MaTepHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy

3aBUCHUMOCTH Vx(t)

1.14




o _ _Av
YCKH[JE!HIIE MaTepPHATBHOII TOYKIL a = ﬁ_L
r r—0

Au

a, =—2=* =(v,),". aHanorm4=Ho a, =(uv, ]r': a.=(uv.)

’ Af g

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE:

xX(t) = xg + Vpyt

1.15
Uy (t) — vg, = const
PaBHOyCKOpEHHOE IPSMOJIMHEWNHOE ABUKEHUE:!
ats
x(1)=x,+u, 1+
v(t)=u, +at
1.1.6 a, = const
U.-.-.TI - U.l‘.'r = za.'r [Il - Il]
L+
ITp11 ABIDKEHINI B OJ{HOM HAIIPABIEHHH IyTb §= 1
CBoboaHoe nazeHue. Y ckopeHue cBOOOHOTO NaieHHs.
Vi 13 1}‘0
1.1.7
Mo o
(0] Xo \',r

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
V() =y, T Uyt +gJT =¥, tU,sina- I—STT

v.(f)=v,, +g1f=v,5ma— gt

{U;- )=y, =u,cosu

=0

=—g =const

o

ox
o
oy

KpuBonuHueiitHoe nBrxkeHue. [[BrKeHne MaTepraibHON
TOYKH MO OKPYKHOCTH.
YrnoBas v JIMHENHAsE CKOPOCTh TOYKHU:

v = wR

1.1.8 [Ipu paBHOMEpPHOM JBUKEHUU TOUKH MO OKPYKHOCTH
2m 5
w=—=2mv
T
. LleHTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = E = w“R
. [ToniHO€ yCKOpEHHE MaTepUaIbHOM TOUYKHU
119 TBépnoe teno. [loctynarenbHOe U BpaiaTesIbHOE JBUKEHHE
TBEPJIOTO TETA
1.2 JANHAMUKA
121 Nuepunansubie cuctemsl oTcuéra. [lepBriit 3akoH HeroToHA.
[IpuHuun otHOCUTENBHOCTH ["anunes
Macca tena. IInoTHOCTB BelecTBa:
m
1.2.2 P=7
Cuna. [IpuHUMI Cynepno3uIK CUIIL:
1.2.3 FpaBHOAeﬂCTB = Fl + F2+- -
Bropoii 3akon Hetotona: st MmarepuanbHoil Touku B 1ICO
1.24 . -

Fl = ma1




>

Ap = FAt

pu

>

F = const

1.2.5

-—

Fli! F}_‘l

Tperuit 3akoH Hpr0TOHA J1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKoH BCEMHUPHOT'O TATOTCHHA: CHIIbI INMPUTKCHUA MEXKIY

TOYEYHBIMHA MacCaMU PaBHBI
mym;

F=6—p

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI
TSOKECTH OT BBICOTHI N Hajg MOBEPXHOCTHIO ILTAHETHI
pamuycom RO:

_ GMm
9= Ry + )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS:

Frp = uN

Cuna TPCHUS IIOKOS:

Kospduunent tpenns

1.29

JlaBnenwue:




1.3 CTATUKA
o
F
MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPAILICHHUS
1.31
IM| = FI, roe | — rutedo cubr
F
OTHOCUTEIILHO  OCH, Tmpoxojnsmed  yepes Touky O
NEPHEHANKYISIPHO PUCYHKY
LenTp macc tena. LleHTp Macc cucteMbl MaTEpUATbHBIX
TOYEK:
N mqyr; + myry+...
[ ——.
1.3.2 L 20
B oaHOpO1HOM T0J1€ TSXKECTH
(g = const)
LEHTP Macc Tella COBMAJIAET C €ro EHTPOM TSKECTH
VYcnous paBHoBecus TBEpaoro tena B UCO:
1.3.3 [Ml +M,+...=0

1?‘1+F3+...=[J

3akoH Ilackansa

JlaBaeHue B )XuIKoCTH, Iokosmeiics B ICO:

p =po +pgh

3akoH Apxumena:

>
>

FApX = _PBbITeCH

€CJIN TCJIO U ) KUAKOCTD IMOKOATCA B I/ICO, TO

FApX = ngBbITeCH

YciaoBue nmiaBaHus Tea




3AKOHbI COXPAHEHMA B MEXAHUKE

HNMnynsc MmaTepualbHOM TOYKHU:

p=mv

HNMnynsc cuCTEMBI TEII:

P =D +p2+

3aKOH M3MEHEHUS U COXpaHCHHA UMITYJIbCA:

B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLLIHAt+- .-

B UCO , ecnmu

, €CIIH

- -

FlBHe].LIH + FZBHemH+- ..=0

PeakTuBHOE NBIKEHUE

PaboTa cuiel Ha MaJIOM MNEPEMCIIICHUU .

:1:|}?'|-|.-j.f'|-c05 a=F, -Ax

'/\\a_/?
G

MOIIHOCTh CHIIBI:

1.4.5

€CJIK 3a BpEMs




At

pa60Ta CHUJIBI UBMCHACTCA HA , TO MOIIIHOCTH CHIJIBI

AAd
P=— =F-v-cosa
&r Ar—

1.4.6

Kunerndeckast sHEprust MaTepUAIbHON TOYKHU:

mv p
EKHH =5 Py

2 2m

2 2

3aK0H M3MEHCHUS KHHETHYECKOM SHEPTHUU CUCTEMBIL

MatepranbHbIX Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas SHEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

[ToTteHnmanbHas 3HEPTUsi MaTEPUATLHOW TOUKH B
OJIHOPOJHOM TIOJI€ TSKECTH:

EHOTeHu =mg h

[ToTenuuanbHas 3Heprus yrnpyro 1ehopMUPOBAHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

BaKOH HU3MCHCHUA U COXPAHCHHA MexaHI/IquKoﬁ OHCPI'Uu:
Eiex = B + Emmm~
B IICO AE,ex = Agcex HEMOTEHIL. CHIs
B IICO AE,ex = 0. eClH Azcex menoresm cax = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

15.1

rapMOHI/I‘-ICCKI/Ie KoJIeOaHMs MaTCpHaHBHOﬁ TOYKH.

Ammiutyna u ¢asza  konebOanuii. Kunemarndeckoe




OIHCAHUE:
w(f) = Asin( @t +0,).
v()=x/.
a(f)=(v,), =) =a +0'x=0,
IJIe X - CMEIICHNE U3 PAaBHOBECHSI.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYHT, YTO
F, = —kx
OHepreTu4ecKkoe OIMCaHue (3akoH COXpaHEHUs

MEXaHUYECKON PHEPTUHN):

-

mrf+£_nm;jm_k4 _

2 2 2 2

CBs3b aMIUTUTY/ZIBI KOJICOAHHWI CMEIICHUST MaTepuaIbHOM
TOYKA C aMIUTUTyJlaMH KoJieOaHui €€ CKOpOCTH |

YCKOPEHUSI:

Upe =04, a_ =04

[Tepnoa u yacToTa KoJieOaHMIA:

r=27_1

w0 v

Hepnon MaJIbIX CBO6OI[HI>IX KOJIEOAHHH MaTeMaTH4YeCKOIO

MasiTHUKA:
1.5.2 i
T'=2m |—
g
[Tepron cBoOOIHBIX KOJE0aAHUH MPYKUHHOTO MasiTHUKA!
m
T=2m, |—
Ik
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpubast
154 [lonepeunsle w1 mponosnbHble  BOJMHBL — CKOpOCTh




pacIpOCTpaHEHMs U JIJIMHA BOJIHBL:

v
A=vT =—
v

WuTepdepennyst u qudpaxius BOJIH

1.55

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVIJISAPHASA ©U3UKA

211

Mogenu cTpoeHus ra3oB, JKUAKOCTEN U TBEPABIX Ten. 1lycTh
TepMOJMHaAMHueckas cucreMa (teno) coctout u3z N

OJIMHAKOBBIX MOJIEKYJ. Toraa KOJIU4ecTBO BEIIECTBA
N m

vV=—=—
Ny

rIe
Ny

— 9ucio ABorajapo, M — macca CUCTEMBI (Tena),

U

— MOJsIpHas Macca BEIICCTBaA

2.1.2

TemnmoBoe JABHMKECHUE aTOMOB 1 MOJICKYJI BC€UIECTBA

2.1.3

B3anMonelicTBre yacTuIl BelecTBa

214

Huddysus. BpoyHoBckoe nBHKEHUE

2.15

Mogens naeanpaoro raza 8 MKT

2.1.6

CBsi3b  MeXIy JaBJICHUEM U CpeJHEHd KHHETHUYECKOU
SHEprueil MoCTyNnaTeNbHOTO TEIJIOBOTO ABMKEHUS MOJIEKYI

uzeanbHoOro raza (ocHoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—-mjuw =—n-| — =—Mn-£ .
3 30 2 3

rac mO — macca OJTHOM MOJICKYJIBI,

Tl=v

- KOHICHTpalus MOJICKYJI

2.1.7

AbcomotHas Temmneparypa: T =t +273K




2.18

Csi3b  TeMmIiepaTypbl Ta3a €O CpeAHEl KHUHETHUYeCKOU
SHEpPruer NOCTYIMATEIbHOIO TEIUIOBOTO JBHWKEHHUS €ro
MOJIEKYJI:
— (mg*) 3
Epee=|—— | == kT

L2 2

2.19

VYpaBuenue p = nkT

2.1.10

MOI[GJ'II) nacaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

| Vpaprense Merrereera — Kianeipora
| BeIpaukeHHe V14 BHYTPeHHEH 3HEpIHH
VpaBHeHlle MeHeneeBa — KianeiipoHa (mpumeH
3alrc):

pRT

pV = %RT =VvRT =NkT, p= o

BripaskeHne 114 BHYTPeHHell 3HepPTHI 0IHOaTOMHO]

raza (IIpHIIMeHIIMBIe (JOPMET 3aIMIICH )

L‘=%vﬂ? =%NFCT 3R —ve, T = %pV

2

2111

3aKoH Z[aJ'IBTOHa JJId JaBJICHHUA CMECH Pa3pCKCHHBIX I'a30B:

p=p+tpt..

2.1.12

N3omporieccsl B pa3peKeHHOM raze ¢ MOCTOSIHHBIM YHCIIOM
MoJieky N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

? = const
u3o0apa (p = const):
%4

= const
T

I'padmueckoe npencrapinenue u3omnporeccos Ha pV-, pT- u

VT- nuarpammax.




OO0beIMHEHHBIN ra30BbINA 3aK0H:
%4

P
— = const
T cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IIIIGHHI)IC W HCHACBIIICHHBIC IIaphI. KauecTBennas

3aBUCHMOCTD IIJIOTHOCTHU U JABJICHHA HACBIIICHHOI'O I1apa OT

2113 TEMIIEPATYPhI, UX HE3aBHCHUMOCTh OT 00bEMa HACKHIIIEHHOTO
napa
Brnaxunocts Bo3ayxa.
OTHOCHTETbHAS BIIAYKHOCTD:
2114 5o Pen® o)
B pHacmLunapa (T) Bl pHaCbIU.ll'lapa (T)
2115 H3MeHeHne arperaTHbpIX COCTOSIHUM BEMIECTBA: UCIIAPEHUE U
o KOH/JICHCAIIHSI, KUTICHUE YKUJIKOCTH
H3MeHeHne arperatHbpIX COCTOSIHMI BEIMIECTBA: MIJIABJICHUE U
2.1.16
KpUCTAJIU3aLUs
2.1.17 [IpeobpazoBanue 3HEprUH B (ha30BBIX MEPEX0aaX
2.2 TEPMOJINHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Bnayrpennss sueprus
Teronepenaua Kkak crnoco0 U3MEHEHUsI BHYTPEHHEU
2.2.3 sHepruu  0e3  coBepiieHuss — paboTbl.  KonBekuus,
TEIUIONPOBOJHOCTD, U3Ty4EeHUE
KonuuecTBo TemnoThI.
VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VenpHas TemnoTa miaBieHus L. Q = Am.
VYaenwHas TemIoTa cropaHus Toruea g: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV
2.2.6

Boruncnenne pabGotel mo rpaduky mpouecca Ha pPV-




JTuarpaMmme

[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 =AUz + A1, = (U = Uy) + Az

2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble npoiiecchbl
[Tpunnumne! geiictBus TermoBbix mamuH. KIT/:
229 ]_1:‘4'3.11:,113:1 =Qzarp_|Qxcut|=l_|Qxcm|
MakcumansHoe 3HaueHue KII/. [ukn Kapho:
I —-T. T
T, Harg T, Barp
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11
Ql + Qz + Q3+= 0
3 OJIEKTPOJMHAMUKA
3.1 OJIEKTPMYECKOE I10JIE
DnekTpu3anusa Tedl W €€ NPOSBICHUS. DJICKTPUUYECKHI
3.1.1 3apsa. JBa Buma 3apsma. DIeMEHTApHBIA AJICKTPUYCCKUN
3aps. 3aKOH COXPAHEHUS AJICKTPUUECKOTO 3apsiaa
BzaumoperictBue 3apsinoB. Toueunblie 3apsiibl. 3aKOH
Kynomna:
B OJTHOPOJIHOM BEILIECTBE C JTUAICKTPHUCCKOM
MIPOHMIIAEMOCTHIO
3.1.2 e
F=k|€1|'|ﬁ’: _ 1 _|@1|- 4
£ dmeg, 17
313 Onekrpuyeckoe mosie. Ero nelcTBue Ha 3IIEKTPUUYECKHE
o 3apsbl
3.14 Hanpsok€HHOCTB 2IIEKTPUYECKOT0 MOJIS:




>

) F

qnpoﬁmﬂﬁ
[Tosie Toueunoro 3apsaa:
q
E, =k—
T TZ
OJTHOPOJHOE TIOJIE:
E = const.

Kaptussl nTuHUN HAIPSHKEHHOCTH ATUX MOJIER

3.1.5

HOTGHHI/I&J’IBHOCTB QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIIMATIOB U HATIPSIKEHUE:
A1z = q(d1 — ¢2) = —ql¢p = qU.

[ToTenuuanbHas 3Heprus 3apsia B AIEKTPOCTaTUYECKOM

TI10JIC:
W =q¢

HOTCHHI/IaH OJICKTPOCTATUYCCKOI'O I10JIA:

¢_K
Cq

CBs13b HaprI)KéHHOCTI/I OJI1I U pa3HOCTHU INOTCHUHAJIOB JIA

OJHOPOIHOTO DJICKTPOCTATUYCCKOI'O ITOJIA: U=Ed

3.1.6

[IpuHIMN cynepno3nuuy IEKTPUUECKUX MOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.1.7

HpOBOZ{HI/IKI/I B DJICKTPOCTAaTUYICCKOM IIOJIC.
YcaoBue PaBHOBCCHUSA 3apAa0B: BHYTPH IIPOBOJHUKA
Et=0




, BHYTPH Y Ha [IOBEPXHOCTHU IIPOBOJIHUKA ( = CONSt

318 HusnexTpuxu B AIEKTPOCTATUYECKOM roJie.
o JusnexTpuueckasi IPOHUIIAEMOCTh BEIIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA!
q
C=—
U
3.1.9 .
DNeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
£&yS
=——=¢(
d 0
[TapannensHO€ cCOeTMHEHHE KOHIEHCATOPOB:
q=1q +q2+...,U1 = UZ :"'lCl'IapaJIJI - Cl + C2+
3.1.10
[TocnenoBarenbHOE COeTMHEHUE KOHACHCATOPOB:
U=U;+U P L S
-t 2 @i =2 _-”’Cnocn_Cl CZ
DHeprus 3apsHyKEHHOT0 KOHJEHCAaTopa:
qu CU?* g¢?
3.1.11 W.=rr=—=21_
c 2 2 2
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
Cuna Toka:
-2
3.2.1 At 50
[TocrostuusIit TOK: | = const
Jlns moctosiHHOTO TOKa ( = It
322 VYcnoBus cyiiecTBOBaHUS ANEKTPUUECKOTO TOKa.
o Hanpsoxenne U u D/IC E
3akoH OMa Uil y4acTKa LeMu:
3.2.3 = u
"R
3.2.4 DneKTpuUecKoe COIIPOTHBIICHUE. 3aBHCUMOCTh




COIIPOTHUBJICHUA OAHOPOJHOI'O MMPOBOAHHUKA OT €ro AJIMHBI U

cedcHHs. Y IelIbHOE COITPOTUBJICHUC BCUICCTBA.

l
R:pg

Ucrounuku Toka. 9JIC ucTtounmka Toka:

ACTOpOHHHXCHJl
3.25 E=—""—
q
BryTpeHHee conpoTHBIICHHUE UCTOYHHKA TOKA
3akoH OMa 715 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKON IIeTH:
E=IR +Ir, otkyna
E
I = E
3.2.6
E.r
= R
[TapannenbHOE cOeAMHEHNE TIPOBOIHUKOB:
I=11+12+..,Ul=U2=_,
L N O
Rnapann Rl RZ -
3.2.7
[TocnenoBarenbHOE COETMHEHUE TPOBOTHUKOB:
U=Ul+U2+..,I11=12=.,
RHOCJ'I = Rl + R2+. -
Pabota anekrpuueckoro Toka: A = [UL.
3akoH Jlxoyns — Jlenua:
Q = I?Rt
3.2.8
Ha pesucrope
UZ
R:Q =A=1I?Rt =1Ut =7t
3.2.9 MOoUIHOCTh 3JEKTPUUYECKOTO TOKA:




P=—01 =JU
Ar |, 0
TertoBast MOIITHOCTb, BBIAEISEMAs HA PE3UCTOPE:
., P
P=I’R=—=]U
R

MomnocTs HecTOUHMKA TOKA:

Mﬂﬂ:ﬂ:

At e

CBOOO/IHBIE ~ HOCUTENM  DJIEKTPUYECKUX  3apsA7oB B

IMPOBOAHUKAX. MexaHN3MBI MMpOBOANMOCTHU TBépI[I)IX

3210 METaJIJIOB, PACTBOPOB W PACIUIABOB AJIEKTPOJUTOB, Ta30B.

[TonynpoBognuku. [ToxynpoBOTHUKOBBIN U0
3.3 MAT'HUTHOE I1OJIE

Mexanndeckoe B3aMMOJECHCTBHE MAarHUTOB. MarauTHOE
IOJIE. Bexkrop MAarduTHOU WHTYKIIAH. [TpuHIIMI
CYNEPHO3UIMYA MATHUTHBIX MOJIEH:

331 B = B, + By+...
JluHuM MHAYKIUMKW MarHuTtHoro mnojs. KapTuHa nuHui
WHIYKIIHA MarHUTHOTO MOJIs I0JIOCOBOTO H
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHUTHOE TMOJi€ MPOBOJHMKA C TOKOM.

332 KaptyHa nMHMI WHIYKUMM MarHUTHOTO TMOJI JJIMHHOTO

o OpsIMOTO  TMPOBOJAHMKA U 3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOJIHUKA, KATYLIKH C TOKOM
Cuna Amrepa, e€ HalpaBJICHUE U BEJIUYUHA:
F4 = IBlsina
3.3.3
, TJIe 0. — YTOJI MEX/1y HalpaBJICHUEM MPOBOJHUKA U BEKTOPOM
B

Cuna JlopeHua, €€ HanpaBJI€HUE U BEJIMYMHA:

334 Fnop =l q | vBsina

IZI€ 0 — YTOJI MEXAY BEKTOPaMHU

>

v




>

B

. I[BI/DKGHI/IC SapH)I(eHHOﬁ JaCTHUlbl B OAHOPOJHOM MAarHuTHOM

I10JIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

IToTok BeKTOpa MarHUTHOM MHIYKLIUH:

® = B,S = BScosa

34.1
3.4.2 SIBnenune sanexkrpomarHuTHOM MHAYKIMHU. D/1C nHIyKImm
3aKoH AIeKTpoMarHuTHOM nHaykunn dapanes:
AD
Af Af—)
{ u'n'
/.
( = =d)
3JIC MHAYKIHU B IPSIMOM IIPOBOIHUKE UTHHOM |,
JBUXKYIIEMCS CO CKOPOCTBIO
v
3.4.4
(CAN))]

B OJIHOPOJHOM MarHuTHOM mnose B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeXy BeKTopoM B u HopMaibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPBI




; eClIk
l
1
B
, 1
v
TO
| E; |= Blv
3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
L= ()
T
346 | ,nam®=LI
Camounnykuus. /1C caMOMHAYKIIUU:
AN
E=-L—| =-II
Aty
DHeprus MarHUTHOTO TIOJIS KaTYIIIKU ¢ TOKOM:
3.4.7 W = LI?
L= 2
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHM S Y1 BOJIHBI
351

KoneGarenbubiit kKOoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE

KoJIcOaHHS B NACAJIbHOM KoJIe0aTeIbHOM KOHTYpEC:




[a(1) = GuasSin( ¥ +0y)

]f['fﬁ] =g, =0, cos(at + @) =1 cos(ct +q)

®opmyna TomcoHa:

T =2nVLC

, OTKyJIa
_ 2T _ 1
T VIC

CBsi3p aMIUIMTYABI 3apsiia KOHJIEHCAaTopa C aMILTUTYJI0U
CHJIBI TOKA MPU CBOOOJHBIX JEKTPOMAarHUTHBIX KOJIeOaHUSIX

B NacaJlbHOM Koe0aTeIbHOM KOHTYpEC:

Qoo = —

£}

3.5.2

3aK0H COXpaHEHHUs PHEPTUU B HUACAUTIHLHOM KOJIEOATEIHHOM

KOHTYpE:

3.5.3

BoinyxaeHHbIE 3NIeKTpOMarHuTHbIE KosieOaHus. PezoHanc

3.5.4

[Tepemennsrit Tok. [Ipon3BoaCTBO, MIepeada U MOTpeOICHHE

3JIEKTPUYECKON SHEPTUU

cut LI* U’ LI’
+ = e = X = const.
2 2 2 2

3.5.5

CpoiicTBa OJICKTPOMAardHMTHBIX BOJIH. Bzanmuas OpucHTalUA

BCKTOPOB B 3J'ICKTpOM31"HPITHOI>i BOJIHEC B BAKYyM€:

- -
>

E1Bl1lc

3.5.6

[Ixana 3IIEKTPOMArHUTHBIX BOJIH. [Ipumenenune

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I>ITy

3.6

OIITHUKA

3.6.1

[IpsimosIMHENHOE PacCIpPOCTPAaHEHUE CBETA B OJHOPOJHOMN

cpene. Todyeunsit ucTouHUK. JIyy cBera

3.6.2

3aKOHEBI OTpPaAKCHHUA CBETA.

a=p




olp

S

3.6.3

[Toctpoenue n300pakeHMt B IUIOCKOM 3€pKajie

3.6.4

3aKOHbI IPEJIOMJIICHUS CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:
c

Nagec = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHHUS:
n, U

nOTH
1 U2

XoJ y4de B IpU3Me.
1L'"]_ = 1';": - Hl}'l = HJ}.:
CooTHoOILIEHHE YacTOT M COOTHOLUIEHWE JJIMH BOJH IIPU

Inepexoae MOHOXpOMATHYECKOI'0 CBETa YCPE3 TI'pPaHULY

pa3aciia ABYX OIITHYCCKUX CPCO:

3.6.5

Hy<h 1,

o g
[TonHOE BHYTpEHHEE OTPaKECHHUE.
IIpenenbHbIii yroil oJIHOrO BHYTPEHHETO OTPasKEHUS:
1 n,

Sinay, = =—
P Nory ny




3.6.6

CoOuparomue ¥ paccewBarolIUe JHMH3bI. TOHKas JWH3A.

DOKYCHOE pAaCCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

3.6.7

®opmysia TOHKOM JIMH3bI:

+

IS
| =
T

VBenuueHue, JaBacMoe JIMH30M:

h 111
[=—=——
d

F\ h

f

4

B ciyuae paccenBaroniei JuH3bI:

3.6.8

1
DO0=F =—0,
D

[=—=

h 1fl
—=—"1
H d

Xonx Jtyya, IpOIIEIIIEr0 JIMH3Y 0 IPOU3BOJIbHBIM YITIOM K
e¢ rnmaBHOM omntuueckod ocu. Iloctpoenue wnzoOparkeHHi
TOUYKU M OTpe3Ka MPSMON B COOMPAIOLIUX M PACCEUBAIOIINX

JJMH3aX U UX CUCTEMAxX

3.6.9

doroanmnapaT Kak ONTHYecKud mnpubop. [ma3 kak

OIITHYCCKasa CUCTEMA

3.6.

Wutepdepennus cera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS




HaOJIIOAeHUS MaKCUMyMOB " MUHHUMYMOB B
UHTePPEPEHIIMOHHONH  KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

7.
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

&

vl
MITHIIMYMBI — A= 213r+l_]:, m=0,£1,£2 £3__

e

Hudpakuus cBera. JludpaxkinuonHas pemerka. YcaoBue
Ha6J'IIOI[eHI/I${ TJIaBHBIX MAKCHUMyMOB IIpU HOpPMaJIbHOM
MaJIEHUd MOHOXPOMAaTUUYECKOTO CBETA C JJTMHOW BOJIHBI A HA

peméTKy ¢ mepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOU 1Y AJIN3M
411 ['mnotes3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®doToHBI. DHEprHs POTOHA:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynsc dpoToHA:
_E _hv h
p= c ¢ A
413 ®oroaddexr.  Ombitet AI.  CromeroBa.  3aKOHBI
o ¢dororddekra
VYpasHenue DitHmTeitHa 115 porodddexra:
4.1.4

Ecl)OTOHa = ABbixosa + Eyyumax




rie ,

hc

E(l)OTOHa =hv = T'
hc

AB})IXO/ILa = thp = 1
Kp

2
MU max
Eunmax = 2 = eUsay

4.15

[laBiienue cpera.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPAKAOILYIO IOBEPXHOCTh

1 Ha IMOJIHOCTBIO MOTJIOITAarOIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[InanerapHas MoJieIb aToMa

4.2.2

[Toctynater bopa. M3nydyenue u morsomenne GOTOHOB TPH

nepexo/ie aToMa C OJTHOTO YPOBHS SHEPTHH Ha JIPYTOM:

mn - .

,|'l'

Y

m

hv _ e _ E, —E

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BOoJA0POa:

~13,63B
E,=—>—

" , n=1,23 __

Fe

fl

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas mozaens siiapa I'eitzenOepra — MBanenko. 3apsin

sapa. MaccoBo€ 4HCI0 sapa. H3oTonbl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A, A4 4
7X—>75Y + ,He

bera-pacnap.




DNEKTPOHHBIN B-pacma;
A A 0 —
XY+ je+v,

[To3urponnsIii B-pacnan:
A A O= . o,
sX—75Y + jE TV,

l'amMmma-uzinydyenue

3aKOH paJiMOaKTUBHOIO pacnajia:
-t

4.3.3
[Tycth M — Macca paguoakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy*2T
4.3.4 SnepHble peakuuu. Jlenenve u CUHTE3 sSAep
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