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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha YypoBHE cpeaHero oOiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHHA W TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsbl, npenacraBieHHsix B @I'OC COO, a
Takke ¢ yu€roMm QeaepanbHOil paboueil mporpammbl Bocrutanus u KoHuenmmu
npenoAaBaHus yaeOHoro npeamera « Pu3nka» B 00pa3oBaTebHBIX OPraHU3AIUIX
Poccuiickoii ~ ®denepauuu,  peaqu3yOIIUX  OCHOBHbIE  0Opa3oBaTelIbHbIC
IPOrPaMMBI.

[Tporpamma no pusuke onpezenser o0s3aTeNbHOE MIPEAMETHOE COAepKAHUE,
YCTaHaBJIMBAET PEKOMEHIyEMYIO MTOCIIEI0BATEIbHOCTD U3YUEHHS TEM U Pa3/IeiioB
y4e0HOro TpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKKA y4eOHOro TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarommxcs.
[IporpamMMa mo ¢usuke AaéT MpeAcTaBiICHUE O LEISIX, COACpXKaHUM, OOIIen
cTpaTernu OOy4YeHUs, BOCIHMTAHUS M Pa3BUTHS OOYYaIOIIMXCS CpPEICTBAMU
yaeOHoro npeameta « Puszuka» Ha yriiyOiaEHHOM YpPOBHE.

N3yuenue kypca ¢uzuku yriayOJE€HHOTO YPOBHS MO3BOJISIET PEan30BaTh
3a/1a4u TPo(PEeCcCHOHAILHON OPUEHTALIMH, HAIIPABIICHO HA CO3/IaHUE YCJIOBHM JIJIs
NPOSIBIICHUS] CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
o0ydaromumMcsi, KOTOpble HEOOXOAMMBI [UIsl TMPOAOJDKEHUS OOpa3oBaHHs B
opraHu3anusx MpodhecCHOHAIIBHOTO o00pa3oBaHUs 110 Pa3Iu4YHbIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIECIIUATIbHOCTSM.

B nporpamme 1o (¢usMke ONpenensioTcs IUTAHUPYEMbIE pe3yJIbTaThl
OCBOCHHMSI Kypca (PU3MKHN Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs: IMYHOCTHBIC,
MeTamnpeaMeTHbIe, TMpeaMeTHble (Ha  yrmyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKOM OCHOBOWM Il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYy4YarolIMXCs, OCBOUBIIHUX
mporpaMmy 10 (U3NKE HA YPOBHE CpeAHero o0mero oOpa3oBaHus Ha
yrayOnEHHOM YPOBHE, SBIIACTCS CUCTEMHO-ACSITENbHOCTHBIN MOIXO/.

[Tporpamma no (pusmke BKIIOYAET:

IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHMS Kypca (U3UKUM Ha YrIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3yIbTaThI 10 TOJaM O0yUYECHHUS;

cozepkanue yueoHoro npeamera «dPuznka» mo rogaM oO0y4eHHUs.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIN XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENISIMH (PU3UKHU JJI COCTABIIEHUSI CBOMX PaO0OUUX MPOTrpamM.

[TporpamMma 1o pu3ukKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTEIEH U
IPEIOCTABIAET BO3MOXKHOCTH Il pealu3alUd pa3iMYHbIX METOJUYECKHUX
MOJIXOJIOB K MpEemnofaBaHUi0 (U3MKK Ha YriIyOIE€HHOM YpOBHE TpPH YCIOBUU
COXpaHEeHHs 00s3aTeNIbHOM YaCTH COAepKaHUs Kypca.



dusuka Kak Hayka O HamOojiee OOIIMX 3aKOHaxX MPHUPOAbI, BHICTyINas B
KayecTBe Y4eOHOT0 IpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIIN BKJIa/ B CUCTEMY
3HaHu# 00 okpyxatorieM Mupe. LLIkonbHbIN Kype GU3MKHN — cUCTEMOOOpa3yOIIHii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadpuert um actpoHomuein. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM OMNpeNeNuo Xapakrep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCQ, TOJYyYEHUS HOBBIX MaTEpPHalOB C 3aJaHHBIMHU CBOWCTBaMH. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJal B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTHUHBl MHpa oOyuaromerocs, B (popMHUpOBaHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/I IO3HAHUSI IPU BBIMOJIHEHUH UM YUEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca (pu3uku Ha ypOoBHE CpelIHEro 001Iero oopa3oBaHus MOJI0KEH
PAI UIeH, KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €0 MOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3zesioB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUYECKOU, TaK U COBPEMEHHOU (DU3HKHU.

Hoea 2enepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (GU3HKU
o0beIMHEH BOKpPYT (Qusnueckux Teopuil. Beaymmm B Kypce sBISETCS
dbopMupoOBaHHE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuzanus OpeanonaracT HCMIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMalIa (U3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTHEeM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU U 3KOJIOTUYECKUMU MPOOIEMaMHu.

Hoen npuxnaonoit nanpasnennocmu. Kypc dpuzuku yriryOoaéHHOT0 ypOBHSA
MIPEAINOIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN M3YUYEHHBIX TEOpUil M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUM W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, H
TEXHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEICHHS DJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PAa3BUTHUEM TEXHUKHM U TEXHOJIOTHH, a TaKkKe OO0CYX ICHUS
po0JieM PalMOHATBHOTO TPUPOIOTIONB30BAHUS U YKOJIOTUYECKON 0€30MacHOCTH.

OcBoenue comepkaHus MPOrpaMMBbI 1o (PU3UKE OJDKHO OBITH TOCTPOSHO HA
IPUHILINIIAX CUCTEMHO-JIEATEIbHOCTHOrO noaxoaa. st Gpu3uku peanusanus 3TUX
IPUHLIUIIOB OA3UPYETCs HAa UCIIOJIb30BAHUU CaMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (akropa ydeOHoro mnporecca. s yriayOnaéHHOro
YPOBHS — 3TO CHCTEMA CAMOCTOSITEIBHOTO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHUUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
MaTtepuaa, 1abopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 5TOM BO3ZMOKHBI
IBa croco0a peanu3alud (PU3MYECKOro TMpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B KoHue 10 u 11 kmaccoB, nubo mociie nmepBoro u
BTOPOr0 TOJIYTOJMH B KaXIOM M3 53THX KjiaccoB. Brtopoil cmocod — 3To
UHTErpanusi padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOASATCS B Tpolecce u3ydeHus pasaena (temsl). [Ipu stom mox pabGoramu
NPaKTUKyMa MOHUMAETCS CaMOCTOSITENIBHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH A O€3 MOIIAroBON HHCTPYKIIUH.

B mnporpamme mo ¢usnke CcHUCTEeMa YYEHHYECKOTO OIKCIEpHUMEHTa,
71a00paTOpHBIX PadOT M MPAaKTUKyMa NpPEJCTaBI€HAa €AUHBIM IepedyHeM. Bridop
TEMaTUKU JJIS 3TUX BHUJIOB YYEHHUECKHUX MPAKTUYECKUX PabOT OCYIIECTBISIETCS
Y4aCTHHUKaMU 00pa30BaTeIbHOIO MPOIEcca UCXOsl U3 0COOCHHOCTEN MOYPOUYHOTO
IJIAHUPOBAaHMS M OCHalleHus kabuHera ¢u3uku. [lpu 3TOoM oOecmeunBaeTcs
OBJIaZIcHHE OOYYalOUIMMHCS YMEHHUSMU TPOBOAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (M3MUYECKUX BEIWYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE YAENSETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amay. [lpu 3TOM JUIsi pacy€THBIX 3aJay MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHOW W HEABHO 3aJaHHOW (PU3UYECKON MOJENBIO, MO3BOJSIONIUE MPUMEHSThH
U3YyYECHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfeiia Kypca, Tak U
UHTErpUpys IpUMEHEHUE 3HaHUI U3 pa3HBIX pa3aenoB. /[ kaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIIOTCSA 3aJaHUsl Ha OObBSICHEHUE/TIpeACKa3aHUe MPOTEKaHUs
bu3nUecKux sIBJICHUIN U MPOLECCOB B OKPY>KAIOIIEH KU3HU, TPEOYIoIIre BEIOOpa
buznyecKoil MOJeNy AJi CUTYallUuU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MarepHalibHO-
TEXHUYECKOMY OOECIHEUYeHHIO0 Y4eOHOro mporecca Kypc (pu3uku yriryOoi€HHOTro
YPOBHS Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHUs I0JKEH U3y4aThCsl B yCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (QU3MKH JOKHO OBITH HEOOXOIMMOE
nabopaTopHoe 00OpyIOBaHWE JUIsl BBITIOJHEHUS YKa3aHHBIX B TPOrpaMMme TI0
(¢u3rMKe y4EeHHYECKUX OMBITOB, JAOOPATOPHBIX PabOT U pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAaLMOHHOE 000pyAOBaHHUE.

JleMoHCTpanoHHoe o0opyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAIBbHON JIOCTAaTOYHOCTH M O0ECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIMid s
UCCIIEIOBAaHUSI ~ U3y4YaeMbIX SIBICHHUH M  MPOIECCOB, OSMIUPUUECKUX U
(dyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGoparopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BHAEC TEMAaTHMUYECKUX KOMIUIEKTOB M 0OeCledrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydJarmommxcs. TemMaTHdecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCIOJIb30BAHUN AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJI€ TU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4YeHUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHUS OOy4arouMxcs K HayyHOMY
U3YYEHUIO TPUPOABI, PA3BUTHE WX HHTEJUICKTyIbHBIX W  TBOPYECKUX
CITOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METO/e TO3HaHWs U (HOPMHUPOBAHHE
UCCIIEIOBATENIHCKOTO OTHOIICHHSI K OKPY’KAIOIIUM SIBICHUSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3yueHHUs: OCHOB
CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

dbopMUpOBaHUE YMEHHI OOBSCHATH SBICHUS C UCIIOJIH30BAHUEM (PH3UIECKIX
3HAHWW U HAyYHBIX JI0Ka3aTeIbCTB;

dbopMUpOBaHHE TPEICTABICHUA O POJIM (PU3MKK AJ Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TPEICTaBICHHMM O  BO3MOXHBIX  cdepax  Oyaymieit
po(heCCHOHALHON  JIEATEIBHOCTH, CBS3aHHBIX C (U3WKOH, TMOATOTOBKA K
JaJbHENIIeMy OOYYSHHIO B 3TOM HalpaBICHUH.

JlocTmxeHne 3TUX Iiesied 00ecreurnBaeTcs PELICHUEM CIEAYIONMX 3a1ad B
mpoliecce u3yueHus Kypca (U3uKu Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMbl 3HAHUU 00 OOIMX (PUBMYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpPHSAX,  BKJIIOYAasS  MEXaHWKYy,  MOJEKYJSIpHYI0  (HU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(DU3HKHY;

dbopMupOBaHUE YMEHHI IPUMEHITh TEOPETUYECKUE 3HAHUS 151 OOBSICHEHUS
bU3NYEeCKUX SBJICHUA B MPUPOJE W IS TPHUHITHS TPAKTUYCCKUX PEIICHUN B
MTOBCETHEBHOM JKHU3HH;

OCBOCHHME CIIOCOOOB pEIICHMsS] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3znyecKkoil MOAENbIO, 3a/ay, MOJAPa3yMEBAIOLINX CAMOCTOSTEILHOE CO3/1aHue
dbusznyeckoil Mozenu, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM YHKCJIE 3aaay
WH)XCHEPHOTO XapaKTepa;

NOHMMaHuE (U3UYECKUX OCHOB U TMPUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CAaMOCTOSITENIFHOTO TUIAHUPOBAHUA W TPOBEICHUS
bu3nYecKnx  SKCIEPUMEHTOB, aHajiW3a M HMHTEpHpeTauud uHGOpMaInHy,
OIpEEIEHUS TOCTOBEPHOCTHU MOJyYEHHOTO Pe3yibTarTa;

CO3/laHHE€ YCJOBMM JJIi Pa3BUTHS YMEHHH MPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOH 1€ATENbHOCTH;



pa3BUTHE UHTEpeca K chepaM NMpodecCHOHANbHON AESITETbHOCTH, CBA3aHHON
C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusimu OPI'OC COO yriyOnéHHBIM YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusuka» Ha ypOBHE CpEOHEr0 OOILIETro
oOpa3oBaHMsl BbBIOMpaeTCs OOYyYalOIMMUCS, IUIAHUPYIOIIMMH MPOAOIKEHUE
o0pa30BaHuUsI 1O CHEIUATBLHOCTIM (HU3UKO-TEXHUUECKOTO MPOUIIS.

Ha u3yuenue ¢puzuku (yrayOiaeHHbINA YPOBEHb) Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBoauTcs 340 yacos: B 10 kinacce — 170 yacoB (5 yacoB B HeZIEIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJENIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKEe TMepeueHb JadopaTOPHBIX U
NPAKTUUYECKUX paboOT SBISETCA PEKOMEHJIOBAaHHBIM, YUHMTENb [elaeT BBIOOP
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M ONBITOB € YYETOM HMHIWBUIYabHBIX
OCOOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hay4yHblii MeTO O3HAHUS MPUPO/BI.

®duszrka — GpyHIaMeHTaIbHas HayKa o npupojae. Hayunsiid MeTo Mo3HaHUS U
METO/Ibl UCCIEIOBAHMS (PUBMUECKUX SIBJICHUM.

DKCHEPUMEHT M TEOpHsl B Mpolecce Mo3HaHus npupoiasl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  U3MepeHus: (U3MUECKHX BEIMYMH (aHAJIOTOBble U LU(pOBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpemHocTy  HU3MEpeHMM  (PU3MYECKMX BEJIUYUH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (QpU3NUECKUX SBJICHUHN U MPOILIECCOB (MaTepuaibHas TOYKa,
abCOIOTHO TBEPIOE TENO, HUACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsin). ['unotesa. ®u3nyueckuit 3aK0H, TPAHUITLI €70 TPUMEHUMOCTH. Duszndeckast
TEOpHs.

Ponp u mecto ¢usuku B (GOpMHUPOBAHMM COBPEMEHHON HAay4YHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JESITEIIbHOCTHU JTHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

W3mepeHre cuiibl TOKAa W HampsDKEHUST B LENHU TOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ Iu(ppoBor snabopatopueit mo ¢usuke. [Ipumepsr uzmepeHus
(bu3NYECKUX BEIWYNH MPU TTOMOIIHM KOMITBIOTEPHBIX TaTYHKOB.

Pa3gen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanuueckoe aBMxKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast 1 0OpaTHas 3a7a4n MEXaHUKH.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIMH HAa OCU CHUCTEMBI
KoopauHart. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpelHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTh) W
YCKOPEHUE MAaTEepUaJbHON TOYKH, UX MPOEKUMUHW HA OCH CUCTEMBI KOOPAMHAT.
CnoxeHune nepeMenieHui 1 CI0KeHUEe CKOPOCTEN.

PaBHOMEpPHOE M paBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaT€pUaIbHOM TOUKU OT BPEMEHH U UX
rpauKu.

CBoOosHOE TajzieHue. Y CKOpeHHEe CBOOOMHOro majacHus. JIBWKeHHe Tena,
OpOILIEHHOT0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M
YCKOPEHUSI MaTEPUAIbHON TOUYKH OT BPEMEHHU U UX TpaduKu.



KpuBosnHenHoe  nBukeHue. JIBMOKEHHME  MAaTepUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m dacrora oOpaiieHws.
[lenTpocTpeMurensHoe (HOPMaJIbHOE), KacaTeIbHOE (TaHTCHIIMATBHOE) U TOJIHOE
YCKOpPEHHE MaTEPUATIbHON TOUKHU.

TexHuyeckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHI: CHUIOMETD,
JIBI)KCHUE CHApAJIOB, LIEMHbIC, MIECTEpEHYATbIE U PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XaPaKTEPUCTUK
JIBHDKCHUSL.

CriocoObl UCCIeI0BaHUSI IBHXKCHHM.

Nnntoctpanus TpeAenbHOro Mepexoia i N3MEPEHNE MTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOIH30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3IyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenue nBwkeHus Ttena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu JBH>KEHUU IO OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHUE TyTEW, TPACKTOPHUM, CKOPOCTEN NBMKEHUA OJHOTO M TOTO K€
TeJia B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3ydeHne HEPaBHOMEPHOI'O JBHXKEHUS C LEIBIO OMNPEIEIECHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHsI NpH MPSAMOJMHEMHOM PAaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOUW TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

WN3mepenre  ycKOpeHUss ~ CBOOOJIHOTO  TaJCHUS (pEKOMEH1I0BaHO
WCIIOJIb30BaHUE ITU(POBOIL TaA0OPATOPHH).

W3yuenne fABWKEHUS Tena, OpOIIEHHOTO0 TOpu30HTaabHO. IIpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHON 3aBUCUMOCTH MEXAY JalbHOCTHIO
I0JIETa U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3ydeHne IBHXKEHUS Tella N0 OKPYKHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTU Tepuoa OOpalleHUus KOHUYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. Jlunamuka.



IlepBbiii 3akoH HprotoHa. MueprumaneHble cucrteMmsl orcyéra. IlpuHumn
otHocutenbHOoCcTH ['anmunes. HeumHepuuanbHble cHUCTEMbl OTCU€Ta (OIpENeieHHE,
IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uiuyu Cuil.

Bropoi 3akoH HproToHa U151 MaTepruaabHON TOUKH.

Tperuii 3akoH HproTOHA 1711 MaTEpPUAIIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTALUOHHOW M
WHEPTHOM MaCCBL.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHMsI CBOOOJHOIO NAJAECHHSI OT BBICOTHI
HaJl TOBEPXHOCTbIO IUIAHETBI M OT reorpaduyueckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxkymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHUS CKOJBXKECHHUS U CHJIAa TPEHUSA
nokost. Koapduuuent tpenus. Cuna CONpOTHBICHHUS TpPU JIBUKEHUH Teja B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBUKEHUS.

JMasnenue. I'napocrarnueckoe nasienue. Crnna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: IMOALIMITHUKHY,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

Habmronenve ABM>XeHUs Tel B MHEPIUAIBHBIX U HEMHEPLUATIbHBIX CHCTEMax
oTcuéra.

[IpuHIMIT OTHOCHUTEIBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PAa3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTENIBHO HEMHEPLUAIIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJICWUCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOZHHUKAIOIIUX B PE3YyJIbTATE B3aUMOACUCTBUS TEN.

N3mepenune mace 1o B3auMOJEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM TOABEME U NTAJICHHH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHMSI IIOKOSI, KAUEHHS U CKOJIBKECHHS.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

W3mepenne paBHOACHCTBYIONIEH CHIT TIPU ABMKCHUH OpyCKa MO0 HAKIIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIIOTE3I O HE3aBUCHMOCTH BPEMEHHM JIBMXKEHHS Opycka I0
HAKJIOHHOMW IUIOCKOCTH Ha 33IaHHOE PACCTOSIHUE OT €TI0 MACCBI.



HccnenoBaHue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIONIUX B TIPY)KHHE U
PE3MHOBOM 00pa3iie, OT UX JieGopMaIuu.

V3ydyeHne TBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepes
JErKui OJI0K.

N3mepenue kod(duiieHTa TpeHUs IO BEJIWYHMHE YIJIOBOro KoddduimeHta
3aBUcUMOCTH F,(N).

HccnenoBanue NBUKeHUSI Opycka MO HAKJIOHHOM IMIIOCKOCTH € IEPEMEHHBIM
K03 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IloctynmarenbHoe M BpalaTeNIbHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalieHus. llnedo cuibl
CnoxeHune Cuil, MPUJI0KEHHBIX K TBEpAOMY Tery. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHUS TBEPIIOTO TEIA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHILUTEWH,
CTPOUTENBHBIN KPaH, peIETYaThIe KOHCTPYKIUH.

Jemoncmpayuu.

Y cnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue ycloOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLMIETO OCh
BpALCHUS.

KoHcTpyrnpoBaHye KpOHIITENHOB U PACYET CUJT YIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IIOMIAAb OMOPHI.

Tema 4. 3akonvl coxpanenus é mexanuxe.

NmMnynbc MaTepuanbHOM TOUYKH, CUCTEMbBI MATEPHANIBHBIX TOYEK. LleHTp mMacc
CUCTEMbI MATEPUAIIBHBIX TOUYEK. TeopemMa 0 IBUKEHHUH LIEHTPa Macc.

WMItynbC CUIIBI 1 U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABHXKEHUE.

MomeHT uMmIyJsibca MaTepualbHOW TOUYkH. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PabGota cunpl Ha MajloM M Ha KOHEYHOM TMepeMmenieHuu. [ 'padudeckoe
npecTaBiICHUE PabOThI CUITHI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprus MarepuainbHOM TOuku. Teopema 00 HW3MEHEHUU
KMHETHYECKOW JHEPIMU MaTEPUAIILHOM TOUKH.



[loTeHMaIbHBIE W HENOTEHUWANbHbIE CUJbl. lloTeHuManbHas >HEPrus.
[ToTennumanbHasi >Heprusi ynpyro aehopMHUpPOBAHHON MpyxkuHbL. [loTeHImanbHas
SHEPrusl Teja B OJHOPOJAHOM TrpaBUTAlMOHHOM Tosie. [loTeHimanbHas sHeprus
Teja B TPABUTALIMOHHOM I10JI€ OAHOPOIHOIO 1apa (BHYTpH U BHE I1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAs] CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI T€J. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJKHOBEHUS.

YpaBHeHue bepHyuM Mg WIEabHOW KUJKOCTH KAk CIEACTBHE 3aKOHA
COXpPaHECHUSI MEXaHUUECKOM IHEPTUH.

TexHuyeckue ycTpoHCTBa U TEXHOJOTMYECKHE NPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KOMEP, MPY>KUHHBIA THCTOJET, THPOCKOM, (PUTYpHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCA.

PeaktuBHOE ABHKEHUE.

N3mMepenre MOIHOCTH CHJIBL.

W3MeHeHue 3Hepruu Tena Mpy COBEPILIEHUH PadOTHI.

B3aumHble npeBpameHuss KHHETUYECKOM W MOTCHUIHUAIBHOW JHEPTUM IIPU
JIEWCTBUU Ha TEJIO CUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TIAJCHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

N3mepeHne nMmnyiibca Tena no TOpMO3HOMY Iy TH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENH JJIEKTPOMOOWIIE MU MOILIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUS! UMITYJIbCA MPU YIIPYTOM B3aUMOJICVCTBUM.

N3mMepeHrne KHHETUYECKON YHEPTUH TeNAa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHUS MMOTEHIINATBLHON SHEPTUHU TIPYKUHBI C pA0OTON CHITBI
TpEHUSI.

Omnpenenenne pabOThI CHJIBI TPEHUS TPHU JBIKEHWW Tejla IO HAKIOHHOW
IJIOCKOCTH.

Pa3znea 3. Moaexkyasipaast Gu3nka ¥ TePpMOAMHAMHKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU.

OCHOBHBIE TMOJIOKEHUSA MOJIEKYJIApHO-KMHeTnYeckon Tteopun (MKT), ux
onbiTHOe oOocHoBanue. Juddy3us. bpoyHoBckoe nBMKEeHHE. XapakTep
JBW)KCHUST W B3aMMOJICUCTBUS YACTHUI BellecTBa. Monenu CTpOeHHs Tra3oB,
KUJKOCTEH M TBEPIBIX TeN U OOBICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX



Mozeneil. Macca u pa3mepbl Mojekyl (atomoB). KomuuectBo BemecTsa.
IToctostnHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama
temrepatryp Llenscusi.

Mopens uaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSl XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHaAs
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3omporecchl B
UJCaIbHOM Tra3e C IIOCTOSIHHbIM KOJMYECTBOM BemlecTBa. ['paduueckoe
MPEICTaBICHUE U30MPOLECCOB: U30TEPMa, H30X0pa, h300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOM  SHEeprueu
NOCTYNAaTENbHOTO TEIJIOBOIO JBMXKEHHS MOJIEKYJ HICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UJICaTBbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPETHEH
KHHETHYECKOW SHEPIHEN MOCTyNnaTeNbHOTO TEIUIOBOTO ABUKEHUS €€ YACTHII.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: TEPMOMETD,
OapoMeTp, MoTy4eHre HaHOMaTEepUaoB.

Jemoncmpayuu.

Mopenu nBUXKEHHUS 4aCTUL BEILIECTBA.

Mopenb OGpOyHOBCKOTO JIBHKCHHUS.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JBUKECHHSL.

Huddyszust xuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsrkeHrue MONEKYI.

Mogaenu KpUCTAIINYECKUX PEIIETOK.

Habmronenue u uccneaoBanrue U30MpoIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanne Tponecca YCTAHOBJIIEHUSI TEIUIOBOTO PABHOBECUS MpPH
TEII000MEHE MEXTy ropsueii U XOJIOAHOM BOJIOM.

W3yueHne H30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BaHUE
1 (poBOit TabOpaTOPHN).

M3ydeHnne n30X0pHOro mpolecca.

N3yuyenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mautunbl.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEUIHUX YCIOBUW ISt
TEPMOJMHAMHUYECKON cUCTeMbl. BHElIHUE U BHYTpeHHUE napaMeTpsl. [lapamerpbl
TEPMOJUHAMUYECKON CHUCTEMBbI KaK CpPEJHUE 3HAYEHUS BEJIHMYHMH, ONHUCHIBAIOIIAX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepMmomuHamuikd. (CaMONpPOU3BOJIbBHAS — pEJIAKCaLIMs
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaealbHOrO raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUI:
ypaBHeHUe MeHeneeBa—Knaneiipona u BbIpakeHUE Il BHYTPEHHEW >HEPTUMU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHIIEHTpAlUsl YacTHI], BBICOKHE
TeMnepaTypbl. BeipaxeHue 711 BHYTPEHHEH SHEPTUH OJTHOATOMHOIO HI€AIBHOTO
rasa.

KBa3zucraTnueckue u HeCTaTUUECKUE MPOIECCHI.

DneMeHTapHas paboTa B TepMOAMHAMUKe. Brrurcienue padboTel o rpaduxy
npouecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0  W3MEHEHUS ~ BHYTPEHHEW — DHEpruu
TEPMOJIMHAMHYECKON  cucTeMbl 0e3  coBepiieHus paborel.  KonBekiws,
TEIJIONPOBOAHOCTD, U3ITyUCHHE.

KommuectBo TtemnoTel. TemmoéMKocTh Tena. YAenbHas W MOJISIpHas
TEINIOEMKOCTH BellecTBa. YpaBHeHMe Mariepa. YaenbHas TeEIIOTa CropaHus
ToruBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. I[lonsarue 00
annabaTHOM TpoIiecce.

[lepBblii 3akoH TepMoauHAMUKHU. BHyTpennssi sHeprus. KonmuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHMKM JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMbI MPOXOJIUT
eJMHCTBEHHAas agrabdara. AOCOIOTHAS TeMIIeparypa.

Bropoii 3akoH TEepMOJAMHAMMKMA Il  HEPAaBHOBECHBIX  IPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIJIOTY OT 00Jiee XOJOAHOTO TeJia K OoJiee HarpeToMy 6e3
komneHcauuu (Knaysuyc). HeoOpatumMocTh MPUPOAHBIX MTPOIIECCOB.

[Tpuniune! gecTBus TerioBbiXx MamrH. KIT/I.

MakcumansHoe 3Hauenue KIIJI. I{ukn Kapno.

DKOJIOTUYECKUE aCHEeKThl MCMOJb30BAaHMS TEIUIOBBIX ABUTaTeNel. TermoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKHE IPOILIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEDP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIH3AIUS «TEIUIOBBIX» OTXOJI0OB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIU3AIUS OMOOPTaHHYECKOTO TOTIIIUBA TSI
BBIPAOOTKHU «TEILJIOBON» U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

H3meHenue Temneparypsl Npu aauadaTuueckoM paciIupeHmH.

Bo3ayuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEIIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEHW SHEPTHH.

HccnenoBanne aguadaTHOTO IIpoIiecca.

KomrbroTepHbie MOAENN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3ydeHne B3aMMOCBS3UM DHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbl KUIIEHUS )KUIKOCTEN.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Dazoevie nepexoobwl.

[TapooOpa3oBanue u kKoHAeHcamus. lcmapeHue u KureHwe. Y jenbHas
TEIUIOTa MapoOoOpa30BAHHUS.

HacblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JAABJIEHUS HACBIIIEHHOTO IIapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACHIIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPaTyphl KATICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxnocTts Bo3myxa. AGCONIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. [lmaBneHne W Kpuctaiudzauusd. YJIEJIbHAas TEIUIOTA IUIABJICHUS.
CyOmmmariusi.

Hedopmaruu TBEpAOTO Tena. Pactsxkenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux naepopmariui.

TemnmoBoe pacmMpeHue KUAKOCTEH U TBEPIBIX TeJl, 00bEMHOE W JIMHEHHOE
pacuimpenrie. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHMI YacTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PAaCIIUPEHHUS TN (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHue TersioBoro OanaHca.

[ToBepxHoctHoe HaTspkeHHE. KodapdhuimeHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanumnsipasie siBnenus. /[apieHue noa KCKpUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE TIPOILECCHI:  KUJKHUE
KPHUCTAJLIbI, COBPEMEHHbBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernnmoBoe pacmmpeHue.

CBoiiCTBa HACBHIILICHHBIX MAPOB.

Kunenue. Kunenne npy nOHM>KEHHOM JaBIICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSHKCHUSI.

OMBITHI C MBUIBHBIMU TUIEHKAMMU.

CmaunBaHue.



Kanumisipasie siBJIEHUS.

Moaenu HeHbIOTOHOBCKOM JKUJIKOCTH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U TUIABJIEHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buasl nepopmarmii.

Habmronenue Manbix nedopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopusie padoomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHHUS )KUIAKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IUTABJICHUS JIbJA.

W3y4deHne CBOMCTB HACBIIIEHHBIX ITAPOB.

W3mepenune aOCOMIOTHOM BIAXKHOCTH BO3/AyXa M OLIEHKA MAacchl MapoB B
ITIOMEILECHNH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATSYKEHUS.

N3mepenue monyns FOunra.

HccnenoBanne 3aBUCUMOCTH  JAeopMalil pe3MHOBOro obOpasima  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JjekTpoauHamMuKa.

Tema 1. Inexkmpuueckoe none.

DnekTpu3anusi Tesl W €€ MPOSBICHUS. OJIEKTpUUECKU 3apsan. [IBa Buma
DNEKTPUYECKUX 3apsAaoB. IIpOBOOHWKH, HMAJIEKTPUKM UM IOJYNPOBOIJHUKH.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS 3JIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsioB. Toueunsie 3apsaapl. 3akoH Kymona.

DJekTpudeckoe nojue. Ero neicTBue Ha AlIEKTPUUYECKUE 3apsiibl.

Hampspk€unocts  anektpuueckoro  moss.  [IpoOubiit  3apsin.  Jlunuwm
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO MouIst. OTHOPOJHOE 3JIEKTPUYECKOE TOJIE.

[JoTeHIMAIBHOCTh 3JIEKTPOCTATUYECKOrO TMMOJs. Pa3HOCTH MOTEHIMATIOB M
HanpsbkeHue. [loteHuuanbHass SHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTennman anekTpocTaTuuyeckoro nojs. CBsa3b HANPSKEHHOCTH MOJIS U PA3HOCTH
NOTEHIMAIIOB JUISl DJIEKTPOCTATUYECKOrOo MOy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMI CyNIEpIIO3UIMU dIEKTPUYECKHUX TOJIEH.

[Tone Toueunoro 3apsnaa. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
paBHOMEpPHO 3apsHKEHHOro 1o o0BEMY Imapa. [lome paBHOMEPHO 3apsHKEHHOM
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HANpsXKEHHOCTHM 3TUX MOJEH H
HKBUIOTCHIIMAIBHBIX [IOBEPXHOCTEM.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3apsALI0B.

JIvonexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTH BELIECTBA.



KonnencaTop. DnekTpo€MKOCTh KOHAEHCATOpa. DNEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapatenpHOE coeqMHEHNE KOHAEeHCAaTOpoB. [locnenoBarenpHOE COEIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

JIBrKeHHe 3apsKEHHOM YaCTULBI B OTHOPOIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: AJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTPOCTATHYECKas 3allUTa, 3a3€MIJICHHE BJIEKTPONpUOOpOB,
KOHJIeHcaTophl, TeHepaTop Ban ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NMPUHIUI ACHCTBUS JJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TMOJIE ABYX 3aPSKECHHBIX MIIIACTUH.

Mopens asekTpocTaTudeckoro reaeparopa (Ban ae I'paada).

[IpOBOJHUKH B IIEKTPUUECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIH
IJTACTHH, PACCTOSHUS MEXIY HUMU U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO MO 3apsSKEHHOTO KOHJEHCATOPA.

3apsKa 1 pas3psika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

OneHka cui B3auMOJIEHCTBUS 3apsKEHHBIX TElL.

HabGnronenue npeBpallieHust SHEPrUu 3apsKEHHOT0 KOHASHCAaTOpa B SHEPTHUIO
W3JIy4YEHHUs CBETOAUO/A.

W3yuyeHnue npoTekaHusl TOKa B LEMHU, COIEPKAIIECH KOHAEHCATOpP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) npu
MOCJEA0BATEILHOM COEIMHEHUHN KOHIEHCATOPOB.

HccenenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyeckuil mok.

Cuia Toka. [TocTosIHHBIN TOK.

VYcnoBus CylIECTBOBAHMS IOCTOSTHHOTO 3JIEKTPUYECKOrO0 TOKA. VCTOYHHMKH
toka. Hanpsoxenne U u DJ1C €.

3akoH Oma aJ1d yyacTKa LEu.

DNEeKTpUYECKOe CONIPOTHBJIEHUE. 3aBUCUMOCTh COMPOTHUBJIEHUS
OJTHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIAAU IIOIEPEYHOrO0 CEYEHUS.
VY nensHOE CONPOTHUBIICHHUE BEILIECTBA.

[locnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COCIWHEHHUE ITPOBOJHUKOB.
Pacuét pa3BeTBIEHHBIX dekTprudeckux 1enei. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenua.

MOMHOCTD 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BbIIEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Oma 14
MOJTHOW  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B eny MOCTOSIHHOT'O TOKa.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK AIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

M3mepenne CUiTbl TOKa U HAPSKEHHUS.

HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKA OT HANpPsDKEHUS Ui PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOMOMA.

3aBUCHUMOCTh CONPOTHUBJIEHUS UWJIMHIPUYECKUX NPOBOJHHUKOB OT JJIUHBI,
IUIOLIAU TIOTIEPEYHOr0 CEYEHHS U MaTeprara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS IPHU MIOCTOSSHHOM
HaIpSHKEHUU.

[Ipssimoe n3zmepenne I/IC. KopoTkoe 3aMblKaHN€ rajJbBAHUYECKOTO DJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

Crioco0sI coenMHeHUs1 UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY IOJKOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, npaKmuxKym.

HccnenoBanne CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COPOTHBIICHHS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS I JIAMITBL
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus amrnepMerpa (BoJIbTMETPa).

N3mepenrie D/IC 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHUKA TOKA.

HccnenoBanune 3aBucumoctd J/[C ranbBaHMYECKOIO 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXIY ITOJKOCAMU MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKaA.

Tema 3. Toku 6 paziuunslx cpeoax.

OnexkTpuyeckas MPOBOJUMOCTb  PAa3jIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTDE TBEPABIX METAJIOB. 3aBUCHMOCTH CONPOTUBIICHUS METAUIOB OT
TemMriepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpuYeCcKuid TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[1onynpOoBOIHUKMY. CoOcTtBeHHass U IIpUMECHas  MPOBOJUMOCTD
NOJynpoBOIHUKOB. CBoMcTBa p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPBHI.

OIEKTPUYECKUM TOK B DJIEKTPOJIUTAX. DJIEKTPOJMTHYECKAs JTUCCOLUALINS.
Dnektponuns. 3akoHbl Dapaaes s JIEKTPoIu3a.

DJIeKTpUUeCcKuii TOK B ra3zax. (CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Paznuynelie TUIIBI caMOCTOSATENBHOIO paspsaa. Momuus. [nazma.

TexHuyeckue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: Ta30pa3psaHbIe
JamIbl, AJIEKTPOHHO-Iy4eBas TpyOKa, IOJYNpPOBOJHUKOBBIE NPUOOPBL: JHOM,
TpaH3UuCTOp, (HOTOAMOMA, CBETOAUOJ, TajlbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA aJIFOMUHUSA, dJIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTE AJIEKTPOIIUTOB.

3akoHsl 3nekTposin3a dapanes.

HckpoBoit pa3psaa ¥ IPOBOAUMOCTD BO3AYXa.

CpaBHEHHE MPOBOJAMMOCTHA METAJJIOB U MOIYTIPOBOJIHHUKOB.

OaHOCTOPOHHSIS IPOBOAUMOCTD AHO/A.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

Hab6mronenue amexkTponmsa.

N3mepenne 3apsga OIHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHUBIICHMSI — TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Du3nyecKuil NPaAKTUKYM.

Crioco6s1 n3MepeHust GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIOTHBIE I OTHOCUTEIIbHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHUH.
OueHka rpaHul NOTrPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HWCCICAOBAHUN  3aBUCHUMOCTEU
bu3nyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THIOTE3 (BBIOOp U3 padorT,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
Ja00paTopHbIe PaObOTHI, TPAKTUKYM) ).

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHBIE C USYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHUE, HAYYHBIH (akT, rumoresa, (u3nyeckas BeIMYMHA, 3aKOH,



Teopusi, HAOIIOJEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTENbHBIC TPUOOPHI, IUPPOBast TaOOpATOPHUSL.

Mamemamuxka: peumieHue cuctemMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napaboJia, ruriep0oia, ux rpaduku U cBorcTBa. TpuronoMmerpuueckue QyHKIUU:
CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTophl 1 X MTPOEKIIMU HA OCH KOOPAUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannieckoe NBIKEHHUE B )KUBOU mpupoe, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHM3MOB, TEIJIOBOE 3arpsS3HEHHE OKPYKAIOIMICH CpPEIbl,
yTHIM3auus OHWOOPraHMYECKOTO TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» H
AIIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE W KAMUISIPHBIC SIBJICHUS B IPUPOJIE,
AJIEKTPUUECKHUE SIBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIyYeHHWE HaHOMATEePHaJIOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUAKOCTEN U ra30B, )KUJIKUE KPUCTAILIIbL, AIEKTPUUECKUE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTHUECKASI TUCCOLIMALINS, TaTbBaHUKA, DIIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE IBUKEHUU C HMCMIOJIb30BAHUEM MEXAHHU3MOB,
y4€T CyXOro M OJKHMJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUUU
(KpOHIITEWH, peméryaThle KOHCTPYKIMHU), MCIOJIB30BaHNE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TMPOCKOIN, BOJOMET W JpYyTWe), NBHUTATEIh BHYTPEHHETO
cropaHusi, napoBasi TypOrHa, ObITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE DJIECKTPONpUOOpPOB,
ra3opaspsHbIe JaMIIbl, TOTYIIPOBOJHUKOBBIE TPUOOPHI, raTbBaHUKA.

11 KITACC

Pasnen 4. diekTpoauHamMmuKa.

Tema 4. Maznummnoe nosne.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMND cyneprno3unuu
MArHUTHBIX TTOJIeW. JIMHUM MarHUTHOM UHAYKIIHH.

MarnuTtHOe Moj€e MPOBOJAHHKA C TOKOM (TIPSIMOTO MPOBOAHHMKA, KATYIIKA U
KpyroBoro Butka). OnsIT Dpcrena.

Cuna Amriepa, €€ HanpaBJICHUE U MOZYJIb.

Cuna Jlopenna, e€ HanpaBlieHHE U MOAYJIb. JIBUJKEHUE 3apsyKEHHOM YaCTUIBI
B OJIHOPOJHOM MarHuTHOM noJje. Padora cuisl JlopeHia.

MarnutHoe nose B Beniectse. DeppomMarHeTuky, napa- U 1MaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa H TCXHOJIOTMYCCKHUC TIPOLCCChI: IMPHMCHCHUC

MOCTOSIHHBIX MAarHuToB, 3JIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTENN JIIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMM  WMHOYKOMM  MAarHATHOTO  IIOJISL  IOJIOCOBOTO M
0JIKOBOOOPAa3HOT0 MOCTOSIHHBIX MarHUTOB.

KaptrnHa nMHUN MarHUTHOW UHAYKIUU MO JUIMHHOTO MPSMOTO MPOBOIHUKA
Y 3AMKHYTOT'0 KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cumbl JIopeHa Ha HOHBI AIEKTPOIIUTA.

HabGnronenue aBukeHus mydka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NEHUCTBUS ANEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccenenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue AeMCTBUS MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amrepa.

M3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUSI CHIIbI AMIiepa.

Tema 5. Inexmpomaznumnan uHOyKUuUs.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMU. [IOTOK BEeKkTOpa MAarHUTHOM
uHaykmuu. OJIC mHAOyKuMu. 3aKOH HIEKTPOMAarHuTHOW WHAykiuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMM B TPOBOJHUKE, JIBIKYIIEMCS B OJHOPOAHOM MarHUTHOM
ToJIe.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTymika WMHIYKTUBHOCTM B LENU IMOCTOSHHOTO TOKAa.
Ssnenne camonnaykuuu. IJ1C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYILIKU C TOKOM.

DIIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue ycTporcTBa M TEXHOJOTHMYECKHUE IMPOLECCHl: WHIYKIIMOHHAs
I1€4Yb, COJICHOU, 3aIIUTa OT JJIEKTPU3ALUU TE IPU ABUKEHUH B MATHUTHOM I10JI€
3emutH.

Jemoncmpayuu.

HabGntonenue siBieHus 3J€KTPOMAarHUTHONW WHTYKIIUU.

HccnenoBanue 3aBucumMoctd IOJJC MHAYKIMH OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenne MarauTa B alFlOMUHUEBON (METHOM) TpyOe.

SIBiieHMEe cCaMOMHIYKIINH.

Uccnenosanue 3aBucuMoctu DJIC caMOMHIYKIIUHM OT CKOPOCTH HM3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

HccnenoBanue siBJICHUS JIEKTPOMArHUTHON MHIYKITHH.

OmnpeneneHre WHIYKIIUM BUXPEBOTO MAarHUTHOTO TMOJIS.

HccnenoBanue siBJICHUS] CAMOWMHTYKITUH.

COopka MoJieny 3JEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 5. Kosie6banusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cuctema. CBOOO HBIE KOJIEOAHHUS.

[Mapmonundeckue kosiebanus. KnHematnueckoe M JIMHAMHUYECKOE OIHMCAaHHE.
DHepreTuyecKoe onucaHue (3aKOH COXpPaHEHUsI MEXaHU4YeCKOU aHepruu). BeiBojg
JTUHAMHAYECKOTO OMUCAHNS TAPMOHMYECKUX KOJIeOaHUH U3 UX DHEPTETUIECKOTO U
KUHEMaTHYECKOTO OIMCAHUS.

Ammutyna u (aza konebanuii. CBsI3b aMIUIMTY]IBI KOJICOAHUN HCXOJTHOM
BEJIMYMHBI C aMIUTUTYJIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHS.

[lepmon m dacrora koneOanuii. [lepmom mambix CBOOOAHBIX KoJeOaHUM
MaTEeMaTUYeCKoro MasTHHKa. llepros cBOOOAHBIX KOJ€OAHWM TPY>KUHHOTO
MasTHHKA.

[TonsaTue o 3aTyxaronmx Kojaeodanusx. BeiHyK1eHHbIe KoJieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHHS.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHYECKHUE MTPOLIECCHI: METPOHOM, YaChl,
Ka4delld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch Kojie0aTeIbHOI0 ABHKECHHUS.

Hab6nronenue HE3aBUCMMOCTH MEpHOAa MAJTBIX KoJIe0aHU Tpy3a Ha HUTH OT
AMIUTATY/IBI.

HccnenoBanue 3aTyxaromux KojieOaHUi U 3aBUCHUMOCTH MEPHOJIa CBOOOTHBIX
KOJIeOaHUM OT CONTPOTHUBIICHUSI.

HccnenoBanme konebaHuii Tpy3a HA MACCUBHOM TMPYKHUHE C IEIBIO
dbopmMupoBaHUs IPEACTABICHUN 00 UACaTLHON MO MPY>KUHHOTO MasSTHUKA.

3aKOH COXpaHEHHUS SHEPTUH MPHU KoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

HabGmronenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomot, NPAKMUKYM.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB.

N3ydeHne 3aK0OHOB ABM)KEHUS T€JIa B X0/1€ KoeOaHU Ha yIpyroM IMoJiBEce.

N3yuenue ABUKEHUS HUTSHOIO MAsTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY bl 3aTyXalOLUX KOJCOAHUH.

HccnenoBaHue BbIHYXKJIEHHBIX KOJIEOaHUI.

Tema 2. Inekmpomaznumnele Koiedanus.

Konebarenbuplii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
ujeanbHOM KoyiebaTeabHOM KOoHType. ®Dopmyna Tomcona. CBsA3b aMIUTATYAbI
3apsiia KOHJEeHcaTopa ¢ aMIUTUTYJ0M CHJIbI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEeHUsI SHEPTUU B UCATIbHOM K0JIe0aTeIbHOM KOHTYDE.

3aryxaromue AIIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyXncHHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHus.

[lepemeHHbI1 TOK. MOIDHOCTH IEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEHCTByIOIIEEe 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHHs MpH pa3iuyHoOu (dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOMIAIBHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
MHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonactBo, mepegadya U moTpeOiIeHHE
AJIEKTPUYECKON SHEPTUU.

OKOJIOTMYECKUE PUCKH IpU IPOM3BOACTBE JJeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHUYEeCKUE YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: SJIEKTPUUYECKUIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTPOIepeay.

Jemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHNUS.

3aBUCHUMOCTB 4aCTOTHI CBOOOAHBIX KOJICOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcunmiorpaMmsl 31€KTPOMArHATHBIX KOJIEOAHU.

['eHepaTop He3aTyXaroIMX JIEKTPOMArHUTHBIX KOJIEOaHUI.

Mopeinp 31eKTPOMarHuTHOIO FEHEPATOPA.

BbIHYX/I€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHUs.

Pe3uctop, kaTylika MHAYKTHBHOCTH W KOHJEHCATOp B LEMU NEPEMEHHOIrO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbHOM COEAVMHEHUM PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTH M KOHAECHCATOpA.

YCTpONCTBO M IPUHITUI ICUCTBUS TpaHCHOpMaTopa.



Mopeinb TuHUN 3IEKTPOIIepEaauH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

Nzyuenue Tpancopmaropa.

HccnenoBanne NMEPEMEHHOrO0 TOKAa 4Yepe3 MOCIIEIOBATENIBHO COCIUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmonenune 35eKTpoMarHuTHOro0 pe3oHaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHDL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. llomepeunsie wu
MIPONOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs W [JIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHX BOJH: OTpa)K€HHUE, IMpeIOMIICHHEe, UHTepPEpeHLUs U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

[IIyMoBoO€E 3arpsi3HEHUE OKPYIKAIOIIEN CPEBI.

DONEeKTPOMarHUTHBIE BOJHBL. Y CIOBHUSl M3IYYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opueHTanusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IPEIOMIICHUE,
noJisipu3anusi, tHTeppepeHuus u nudpaxius.

[[Ixana 3JEKTPOMArHUTHBIX BOJIH. [IpHUMEHEHHE B3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnOCBsI3U U TeneBuAeHuA. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAFOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajiap, paJuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBYU-neus,
yJIbTPa3ByKOBas JTUAarHOCTHKA B TEXHUKE U MEIULINHE.

Hemoncmpauyuu.

OO0pa3zoBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

Koneob:mromeecs T€10 Kak HICTOYHUK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJTHBI OT YaCTOTHI KOJIeOaHUH.

Habmroienue oTpaskeHus U MpeoMIICHUSI MEXaHUYECKUX BOJH.

Ha6monenue untepdepenimm u qudpakiinu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCcTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HaGnrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C AMIUIMUTYIOW WU
4acTOTOM KojeOaHuH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJIH: OTpa)kK€HUeE,
npesoMIIeHUE, Nospu3anus, Tudpaxuus, HHTepGepeHIIHs.

OOHapy>xeHue HHPPAKPACHOTO U YIbTPa(HUOIETOBOTO U3ILyYCHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

M3yuyeHue pacnpoCcTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE PACIIPOCTPAHEHUE CBETA B OTHOPOAHOU cpexe. Jlyd cBera.
ToyeuyHbIli ICTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpaxkeHusi ceta. [locTpoeHne n300paxeHUil B
iockoM 3epkaie. Cepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBEeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. OTHOCHUTEIBHBIN MOKA3aTeNb NpesioMiieHUs . [I0CTOSIHCTBO 4acTOTHI
CBE€TAa M COOTHOILIEHHE JIMH BOJH MPU NEPEXOAE MOHOXPOMATHYECKOIO CBETa
4yepe3 TpaHulLly pas3zeiia IByX ONTUYECKHUX CPEI.

Xon nyweit B mpusme. [ducnepcusi cBeta. CiokHBIM cocTaB 0enoro cmeTa.
IBer.

ITotHOE BHYTpeHHEe oTpaxeHue. [IpenenbHblid yroij IMOJHOTO BHYTPEHHETO
OTPaKEHHSI.

CoOuparoriie ¥ pacceuBaronue JUH3BL. ToHKas juH3a. DoKycHOe
paccTosiHUE M ONTHYECKas CHJa TOHKOW JIMH3bL. 3aBUCUMOCTH (HDOKYCHOTO
paccTosiHusl TOHKOW cepuueckoi JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHLHOTO
MOKA3aTeNs MPETOMIIEHUS.

@opmyJsia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JINH30M.

Xoxa Jsyda, IpOLIEAIIEro JIMH3Y MOJ IMPOM3BOJBHBIM YIJIOM K €€ TIJaBHOM
ontudyeckod ocu. IlocTpoeHue wu3z00pakeHWM TOYKM U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AaX U UX CHUCTEMaXx.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMOAEHUST MAaKCUMyMOB M MHUHMMYMOB B UHTEpPHEPEHIIMOHHOU
KapTUHE OT JBYX KOTI€PEHTHBIX HWCTOYHHMKOB. [IpuMeprl KiacCHYECKUX
UHTEP(PEPEHIITMOHHBIX CXEM.

Hudpakumst cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[lonspusanus cBera.

TexHuyeckue yCTpOMCTBA M TEXHOJNOTMYECKHE ITPOLIECCHI: OYKH, JIyIa,
nepucKkon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue NpeaoMIICHHs! CBETA.

Habntonenre noHOro BHYTPEHHETO OTpaxkeHusl. Mozenb CBETOBO/Ia.

HccnemoBanne xoJa CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOMApalIeNIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONA.

Hab6mronenue naTepdepeHinm cpeTa.

HaOmronenne 1iBETOB TOHKHUX IIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenue audppakiiMOHHON PEIIETKH.

Habmonenue Au@pakiimOHHOTO CIEKTPA.

Hab6mronenue aucnepcun cBeTa.

HabGnronenue nosnsipusaiuu cBeTa.

[IpumeHeHre noSIpOUA0B 7Sl U3YUEHUSI MEXaHUYECKUX HAIPSHKSHU.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomol, npaKmuKym.

M3mepenne nokazarens IpeoMICHHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCTOSTHUS PACCEUBAIOIIMX JTHH3.

[TomyyeHnue n300pakeHrs B CHCTEME U3 TUIOCKOTO 3€pKaja U JINH3BIL.

[Tomydenune n300paxkxeHus B cUCTEME U3 ABYX JIH3.

KoHcTpynpoBaHue T€IEeCKOMUYECKUX CUCTEM.

HaOmronenue nudpakiiuu, nuHTepOEpEeHIINN U TTOISPU3aIMU CBETA.

N3yuenue nonspusaiy cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUIICKTPUKA.

N3yuenne nuTepepeHIiny JIa3epHOro U3ITYUCHHs Ha JBYX IIETsX.

Hab6nronenue aucnepcun.

Hab6mronenue u uccnenoBanre qupakiiMOHHOTO CIIEKTpA.

N3mepenne IIMHbBI CBETOBOW BOJIHBI.

[TomydeHnne crnexkTpa U3MydeHUs CBETOIMOJIA IPU MOMOIIN AU(PpaKIIMOHHON
PELIETKH.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUH OTHOCUTEJIBLHOCTH.

['paHunbl  TPUMEHUMOCTH  KJlaccuyeckod — MexaHuku.  [loctynarsl
CHEIUATbHON TEOPUH OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wmHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoBue mnpuyUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKpAIICHUE JTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl C DHEPrUe U UMITYJIBCOM PEJISITUBUCTCKON YaCTHUIbI. DHEPruUs
MIOKOSI.



TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3apsDKCHHBIX YACTHIL.

YyeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE paOOThI, TPAKTUKYM.

OnpeneneHve MMIYyJbca MW DHEPIUM  PEISTUBUCTCKUX dYacTuil (1O
doTorpadusiM TPEKOB 3apSIKEHHBIX YACTULl B MATHUTHOM T10JI€).

Pasznea 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60ano60it 0yaiusm.

PaBHOBecHOE TemIOBOE U3NIydeHHE (M3JIydeHUe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenus Buna. 'unore3a [Iimanka o kBanTax.

DOTOHBI. DHEPTUS U UMITYJILC (DOTOHA.

dororddext. Onbithl A. I'. Croneroa. 3akonsl potodrddexra. YpaBHeHUE
Onumreiina g gotoaddexra. «KpacHas rpanuna» dpororddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha abCOJIIOTHO
MOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBbIE cBOMCTBA yacThll. Bonnsl ne bpouns. [[nuna BonHb! ae bpoins u
pazMepbl 00JacTH JIOKAJIM3allMM JBWXKYyLIeicss yactuipl. KopmyckynspHo-
BOJIHOBOM Jyanu3M. Judpakius 31eKTpPOHOB Ha KpUCTasUIax.

Cnemuduka n3mepeHuid B Mukpomupe. COOTHOIIEHUS HEOINpeaeaEHHOCTEH
['eit3enOepra.

TexHu4ecKue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETP,
dboTodsieMeHT, (POTOMATYMK, TYHHEIBHBIH MMKPOCKOII, COJIHEUHas Oatapes,
CBETOMO/I.

Jemoncmpayuu.

®otordh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTodddeKTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHUBJICHHS — TOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Oartapes.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

Hccnenoanue Gporope3ncropa.

N3mepenune nocrosinHoi [lnanka Ha ocHOBe uccnenoBanus Gotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/T OT HAPSKEHHUS.

Tema 2. @usuka amoma.

OneITEl IO HCCIEAOBAHUIO CTPOEHHsA aroma. [limaHerapHas mMonenp aToma
Pezepdopna.

[Toctynatel bopa. M3ny4yenue u noriouieHue GOTOHOB MPH MEPEXOE aTomMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOM.



Bunsl cnektpoB. CrieKTp ypOBHEN 3HEPrUU aTOMa BOJOPOJA.

CHnoHTaHHOE U BBIHYKJICHHOE U3Ny4eHue cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOIMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopa.

HabGnronenue TMHENYaThIX CIIEKTPOB.

YCTpOHCTBO U IEUCTBUE CYETUYMKA HOHUZUPYIOIIMX YACTHII.

Ornpenenenne JIMHbI BOJHBI JIJA3EPHOTO U3JIYYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

Hab6nronenue nunHeyaToro crekrpa.

HccnenoBanue CIEKTpa pa3peKEHHOTO aTOMAPHOTO BOAOPOJA U U3MEpPEHHE
noctosiHHoM Punbepra.

Tema 3. Duszuka amomnozo A0pa u IJ1eMeHMAaAPHbLIX YACMUY,

Hyxnonnas monens sinpa I'eitzenGepra—Banenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamuoaktuBHOCTh. Ajbda-pacnaj. OJEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['aMmma-u3nydeHue.

3aKkOH pPaJuOaKTHUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B TPUPOJE.
CBoiicTBa MOHM3HUPYIOLIETO W3JIy4eHUs. BiusHue paJnoakTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI (oH n3nyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jledekt Maccsl siapa.

Snepusie peakiuu. [lenenue u cuntes saep. SAnepuHsie peakTopsl. [Ipodiemsl
YIPaBISIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. ODKOJOTHYECKUE aCIEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

MeTonbl perucTpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

dyHAaMEHTabHbIE B3aUMOJCHUCTBUS. bDapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtanaapTHON MoAenu. KBapk-TriirtooHHas MOJIENb aIJpOHOB.

®usuka 3a npenenamu CraHmapTHod Mojaenu. TémHas Martepuss U TEMHas
DHEPIHUS.

EnnnctBO usznyeckoil KapTUHBI MHpA.

TexHUYeCcKue yCTpOMCTBA U TEXHOJIOTUYECKHE MTPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSACPHBIA peakTop, aToMHas OomOa,
MarHUTHO-PE30HAHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanue TpekoB yacTull (1o roToBbIM (poTorpadusim).

HccnenoBanue paaroakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JJO3UMETPA.

N3ydenue norioueHus: 6eTa-4acTull alfOMUHUEM.

Pa3nen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUS acCTpoHOMHUH. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYECHUE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (PHU3UKH ISl OOBSICHEHUS MPUPOIBI
KOCMUYECKHX 0ObEKTOB.

Meronel aCTpOHOMHYECKHX HcciaeqoBaHui. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaIUOTEIECKOIIbI, BHEATMOC(hEpHAasi aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKHE 3BE3JbI, IUIAHETHI, UX BUIUMOC
JIBH>KCHUE.

CosiHeuHas cucrema.

Comnnue. ConmHeuHas akTUBHOCTb. Mictounuk sHeprun CoJiHia u 3BE3.

3BE3/1bl, UX OCHOBHBIC XapAKTEPUCTUKU. [[narpaMma «CreKTpaJibHbIN KJIaCC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TIJIaBHOM ITOCIEIOBATEIBHOCTU. BHYTpEeHHEE CTpOeHuE
3BE31. COBpPEMEHHBIEC MPEICTABICHUS O NPOUCXOXKACHUU U 3BoIronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxxenue u npuxenue CoJsiHLIA B
["amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE ABIPHI B Ipax
raJaKkTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa06:a. Pazberanue rajnakTuk.
Teopus bonpioro B3psiBa. PETUKTOBOE U3ITyUYECHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie nmpobieMbl acCTpOHOMUH.

Yuenuueckue nabniooenus.

HaOmronenust 3BE31HOr0 HebGa HEBOOPYKEHHBIM TJ1a30M C HUCIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH 1J1s1 OTIPEIeTICHUS MTOJIOKEHUSI HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJylIapusi U SIpKUe
3BE3/IBL.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nyecKuil NPaAKTUKYM.

Crioco6b1 u3MepeHust PU3NIECKUX BETMYUH C UCTIOJIb30BAaHUEM aHATIOTOBBIX
1 U (POBBIX U3MEPUTEILHBIX MPUOOPOB U KOMITBIOTEPHBIX TaTYNKOBBIX CUCTEM.
AOCOIIIOTHBIE U OTHOCHUTEIIbHBIE TIOTPEIIHOCTU U3MEPEHUHN (PU3NUECKUX BEIUYHUH.
OneHka rpaHull MOrPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HWCCIEAOBAHUN  3aBUCHUMOCTEU
bU3NYeCKUX BETWYMH, TPOBEpKa MPEMIOKCHHBIX THNOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUEHUYECKHMU  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

O06o0maroniee MOBTOPEHHME.



O0o01IeHrne 1 cucTeMaTH3alusl COAEpXKaHUs paslieloB Kypca «MexaHukay,
«MonekynsipHas pu3uKa u TEpMOJAUHAMUKAY, « DIIEKTpoIuHaMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
busnKa», «IEeMEHTbl aCTPOHOMUU U aCTPODUIUKI.

Pons ¢u3uku W acTpOHOMUHM B HSKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHON M 3TUYECKOH cpepax NeaTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMUH B COBPEMEHHOM HAyYHOU KapTUHE MUPA, 3HAYEHUE OIUCATEIIHHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTENBHOW M  MNPOTHOCTUYECKOM  (PyHKIUI
dbuznYecKoi Teopuu, poJib PU3NIECKON TEOPUHU B (POPMHUPOBAHUY TIPEICTABICHUI
0 (pu3nyeckoi KapTUHE MUpPa, MECTO (PU3NYECKON KaPTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOIE.

MexnpeaMeTHbie CBSA3M.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YUYETOM COJNEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBICHUE, HAY4YHbIH (akT, runoresa, (u3nyeckas BeIMUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIC MPUOOPHI, LI pOBas 1adbopaTopus.

Mamemamuka: peuIeHUE CUCTEMbl YpPAaBHEHHW. TPUTrOHOMETPUYECKHE
(GYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO. BEKTOPBI M MX NPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie dneMeHTapHbIX (yHKIMHA. [lpuzHaku mog0OUS TPEYTrOJbHHUKOB,
OTpeJIesIeHHE IUIOMIAIN IIIOCKUX GUTyp U 00BEMA Tel.

Buonozun: >nextpuueckue SBICHHS B JKUBOM mpupojne, KonedaTenbHbIE
JIBIWKEHUS B JKHUBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKU TMpPHU IMPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arps3HCHHE  OKPYXKAOUIEH  Cpelbl,
yJIBTPa3BYKOBasi IOUArHOCTMKA B MEIUILMHE, ONTUYECKUE SIBJICHUA B KUBOU
IpUpOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsA CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpachusa: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoaBUraTenb SIkoOu, reHepaTtop MEPEMEHHOTO TOKa, MHIYKLUMOHHAS IeYb,
JIMHUM 3JIEKTPOIEpeaay, 3JIEKTPOABUTATENb, pajap, PaJluONPUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-neub, ynapTpa3ByKoBas JUArHOCTHMKa B TEXHHKE,



MIPOCKITMOHHBIN arrapar, BOJIOKOHHAs ONTHKA, COJTHEUHAast OaTapesi, CITyTHUKOBBIC
MIPUEMHUKHU, AIEPHASI SHEPTreTUKA U DKOJIOTMYECKUE ACTIEKThI €€ Pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHMAIIMYHOCTHLIE
PE3VJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHOro mnpeaMera «Dusnkay
JOJKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CUCTEMOW IICHHOCTHBIX
OpUEHTAIlUN, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHU, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUHCKOr0 OOIEeCTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITA U ONbITA JAESITEIBHOCTH B IPOLECCE PEATU3ALMU OCHOBHBIX HANPABICHUU
BOCIIUTATENBHOM JAESITEILHOCTH, B TOM YUCJIE B YACTHU:

IrPa’KIAHCKOT0 BOCTIUTAHMS:

e c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3ULMK  OOydaromerocs  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUHUCKOTO OOIIEeCTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIECYETIOBEUECKMX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX FPAKIAHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJIICHMH B 00pa3oBaTelbHOU
OpraHU3alluy;

e YMEHHME B3aWMOJEHCTBOBATH C COLMAIbHBIMHU HHCTUTYTAMH B
COOTBETCTBHH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.

NATPHUOTHYECKOI0 BOCTIMTAHMSA:

e c(hOPMHUPOBAHHOCTb  POCCHICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTHU3MA;

e [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCHICKHX YUEHBIX B 001acTH (PU3UKHN M TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEJCHUS;

e CHOCOOHOCTH OLICHHMBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIA/A B IOCTPOEHHE YCTOWYMBOrO OyayIIEro.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOUIEHWE K MHUpY, BKIIOUYasg JCTETUKY HAyYHOI'O
TBOPUYECTBA, MPUCYIIETO (U3NUECKOI HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K PA3IMIHBIM chepaM MpoPeCCUOHAITBHON JAESATETLHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIN BHIOOP OyyIIel npodeccun U pean30BbIBaTH COOCTBEHHBIC
YKU3HEHHbIC TUJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00acTi GU3HKU HA TPOTSHKEHUU BCEH JKU3HU.

IKOJOTHYECKOI0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, OCO3HAHUE TII00aJIbHOTO
XapakTepa 3KOJOTHYECKUX Mpo0IeM;

IJJAHUPOBAHUE M OCYIIECTBJIICHUE JICCTBUM B OKPYJKAIOIIEH Cpeae Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEeHHUE ONbITa ACATEIBHOCTH SKOJIOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUU 10 (pU3MKe.

HEHHOCTH HAYIHOI'O INO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B MpPOIECCE
U3y4yeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEeSATEIbHOCTh MHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMyJIHpOBaTH U aKTyalU3UpoBaTh  MpoOiemy,
paccMaTpuBath €€ BCECTOPOHHE;

ONpENENATh LEIU AEATENbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUH HX
JIOCTUKEHUSI;

BBISIBJISITh  3aKOHOMEPHOCTH W MPOTUBOPEYUST B PacCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3zpabaThiBaTh TUIAH PEHICHUsI TPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHaIbHBIX U1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIE€ATEIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB 1IEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH PAabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKHe 1eiiCTBUS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMHU TOHSATUSIMHU M METOIaMU
bu3nYecKoil HaAyKH;



BJIaJCTh HAaBBIKAMHM  y4eOHO-MCCJICIOBATEILCKOU | MIPOEKTHOM
JEATeIbHOCTH B 001acTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TOMCKY METOJIOB pEIIeHUs 3a1ad  (PU3UYECKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMUYHBIX METO0B ITO3HAHUS;

BJIQJIETh BHUJAMHU JACSATEILHOCTU IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTyallMsIX, B TOM YHUCJE MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIacTU
busuky;

BBISIBJISITh TTPUYMHHO-CJICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PpEeIICHUs, HaXOJUTh apryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3aJaBaThb HapameTpbl U KPUTEPUU
peuieHus;

aHAJIM3UPOBAaTh IIOJYUYCHHBIC B XOJI€ pEUIeHUs] 3aJlaud Pe3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHECHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NESATETLHOCTH, B TOM YHUCJIC NPU U3YYEHUHU (HUBUKU;

JaBaTh OILICHKY HOBBIM CHUTYAIIMSAM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMS 1O (QU3NKE B MPAKTUYECKYHO 00JacTh
JKU3HEICATSIILHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIC UJICH, MPEJiaraTb OPUTMHAIbHBIE TTOAXO/IbI U PEIICHUS;
CTaBUTh POOJIEMBI U 33/1a4, JIOMYyCKAIOIINE aJIbTePHATUBHBIE PEIICHUS.

Pabora ¢ nndpopmanmeii:

BJIa/IeTh HaBBIKAMH MONy4YeHHsS] HMHGOpMauu (U3NYECKOTO COACpHKAHUS
U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSITENIbHO OCYIIECTBISTH IMOUCK,

aHaJIN3, CUCTEMAaTU3alMI0 U MHTEPIpEeTalni0o MHPOPMALUU Pa3THUYHBIX

BUJIOB U (DOPM IpEICTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONB30BaTh CpeICcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX

TEXHOJIOTHM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX H

OpPraHM3allMOHHBIX 3a/Jad ¢ COOJII0JIEHHEM TpeOOBaHUN SPrOHOMUKH,

TEXHUKA O€30MacHOCTH, TUTHUEHBI, pPecypcocOepekeHus, NPaBOBBIX U

THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJCPXKAHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3HayeHUs WHGOpPMALMKM M LEJNEBOM ayAUTOPHUM, BBIOUpAs

ONTUMAaNIbHYIO (POpPMY IIpECTaBICHHS U BU3YyaIU3allUu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



OCYIIECTBIIATh OOIIEHHE Ha YypoKax (U3MKHM U BO BHEYPOUHOM
NeSITENIbHOCTH;

pacrno3HaBaTh NPEINOCHUIKM KOH(MIUKTHBIX CHUTyalluldi W CMsr4arb
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTUYHO U3ATaTh CBOIO TOUKY 3PEHHSI C MCMOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MpPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyJIbHOU PaOOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUI ¢ Y4ETOM OOLIMX
MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHa KOJIEKTHBA,

OPUHUMATh II€JIW COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKEHMIO: COCTaBIIATH IUIaH
NEHCTBUI, pacipeaesaTh POau C y4ETOM MHEHUM y4aCTHHUKOB, 00CYKJ1aTh
pE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa M KaXKJOTO0 y4aCTHHKAa KOMaH/bI B
OOIIMii pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OLIEHWBATh MJIEM C TO3UIMH HOBU3HHBI,
OPUTMHAJIbHOCTHU, IPAKTUUECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3IUYHBIX
CUTyalusiX, MpPOSBIATH  TBOPYECTBO M  BOOOpaxkeHHE,  OBITh
UHUIMATUBHBIM.

PerynsiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh  NTO3HABATEIBHYI) JEATEIBHOCTh B
oOnacti (GU3NKA W aCTPOHOMHUU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyupoBaTh COOCTBEHHBIE 3aa4H;

CaMOCTOSITEIIbHO COCTABIIATH IUIaH PEIICHUS PACYETHBIX U KAYE€CTBEHHBIX
3a/1ay, MJIaH BBITIOJIHEHMS MPAKTHUYECKOW paboThl ¢ y4ETOM HMEIOIIMXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTESHU;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

paclupsiTb  paMKd  y4eOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBAThH IPUOOPETEHHBINA OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO APYIUIUUA B 00JACTH
(GU3HUKH, TIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTEIbHBIN U KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJII), AMOIMOHAJIbHBIA HHTEJJIEKT:



J1aBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BIAJCTh HAaBBIKAMU TO3HABaTEIbHOM pediaeKcur KaKk OCO3HAHMS
COBEPIIIAEMBIX ACHCTBUIA U MBICIUTEIBHBIX MPOILIECCOB, NX PE3YJIHTATOB U
OCHOBAaHUIA;

UCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKU CHUTyalluu, BBIOOpa
BEPHOTO PEILICHUS,

YMETh OIICHMBATh PUCKU M CBOCBPEMEHHO NMPUHHMATH PEIICHUS MO HX
CHHKEHMUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTUX IPU AHAIU3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKHU.

B mpomecce MOCTHMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI 10
¢uszuke [ YpPOBHS CpeaHEero oOmero o0pa3oBaHus Yy OO0ydYaromuxcs

COBEpPIIICHCTBYETCS HYMOIIMOHATbHBIH WHTEIJICKT, IpenoJararoIui
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHA,  BKIIOYAIOUIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

AMOIMOHAJILHOE COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOU
AMOIIMOHAJILHOM c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUs, BKIIIOUAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCSA K
OMOIIMOHAJIEHBIM M3MEHEHHSM W TMPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHUBAIMH, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHUIO 1IEH
U yCIiexy, ONTUMH3M, THUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHWMATh  AMOIIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATH €ro TpPH OCYIIECTBICHHH OOIICHMUSI,
CIIOCOOHOCTH K COUYBCTBHIO U COMEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAMBATH
OTHOIICHUSI C JAPYTUMHU JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEpPEC H
paspemiarb KOH(JIUKTHI.

[TPEJMETHBIE PE3YJIbTATBI



K xonny oOyuenuss B 10 knacce mpeaMeTHbIe pe3ybTaTbl HAa YriayOIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD y O0YUYaIOIIUXCS YMEHUM:

e TMOHUMATh pPOJIb (UMK B DKOHOMHYECKOM, TEXHOJOTHUECKOM,
AKOJIOTMYECKON, COLMAIBbHOM W ATHYECKOM cdepax JesaTebHOCTH
YeJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MUPA,
3HaY€HUE OIUCATENbHOM, CHUCTEeMATU3UPYIOUIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKOW  (PyHKIUH  (QU3HMYECKON TEOpUHM —  MEXaHHKH,
MOJIEKYJISIpHON (UBUKH U TEPMOJUHAMHUKH, POJIb (PU3UYECKOW TEOPUHU B
dhopMUpOBAHUM MPEICTABICHUN 0 (PU3NYECKON KapTUHE MUPA;

e pa3IMYaTh YCIOBHS NPUMEHUMOCTH Mojeled (Qu3nueckux Ten Hu
MPOIIECCOB (SIBJICHUI): WHEpIMANIbHAs CHCTeMa OTCYéTa, aOCONIOTHO
TBEpJIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
CBOOO/JHOE mMajcHue, aOCOJIOTHO ympyras aedopmaiys, aOCOTIOTHO
yIPYroe u abCOJIFOTHO HEYNPYToe CTOJIKHOBEHHUSI, MOJIEJIH Ta3a, KUIKOCTH
1 TBEPJIOTO (KPUCTAIUIMYECKOTO) TENa, UACaIbHBIN ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUYECKOE TIOJIE;

e pasnuyaTh yCIOBHsS (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3NIECKUX
3aKOHOB, MOHUMAaTh BCEOONIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAM3HWPOBATH M OOBACHATH MEXAHWYECKHE TPOIECChI M SIBICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS ¥ 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbI KMHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanus ['anumnes mjisi CKOPOCTH M TepeMelieHus,
3akoHbl HpIOTOHA, MNPUHLMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKOU
DHEPTUHU, CBS3h Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW DHEpPTruH,
yCIOBHSI paBHOBECHsI TBEPJAOTrO Tena), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTU4ECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: TIpeoOpa3zoBanumii [ anwiies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIYyJbCa U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAM3HUPOBATH U OOBICHITH TETIOBBIE TIPOLIECCHI U SIBJICHUS, UCTIOb3YSI
ocHoBHble moOJOkeHUsT MKT u 3aKkoHBI MOJEKYJISIpHOM (UBMKK U
TEPMOJMHAMUKUA (CBSI3b JIABJICHMS WJCAIBHONO Ta3a CcO CpegHel
KMHETUYECKON SHEPrUel TEIUIOBOTO JBWXCHHS W KOHUECHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KUHETHYECKOU
SHEPIrUel TEIJIOBOTO JBMXKEHUS €r0 YaCTULl, CBA3b JABJICHHS UICATbHOTO
raza C KOHUEHTpAlMEl MOJIEKyJl M €ro TEMIIEpaTypol, YypaBHEHUE
MenneneeBa—Kianelipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH



COXPaHEHHUs PHEPrHMHM B TEIUIOBBIX MpoOIeccax), MPU 3TOM HCIOJb30BATh
MaTE€MaTUYeCKOe  BBIPAXKEHUWE  3aKOHOB,  YKa3bplBaTb  YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUss Menneneesa—Knanenpona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUYECKUE SIBICHMS, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI 3JIEKTPOJMHAMMKHU (3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHUUATbHOCTh
IEKTPOCTATUYECKOIO0 TOJIA, MNPHUHLIMI CYHEPIO3UILUN 3IEKTPUUECKUX
MoJIEH, TPU 3TOM YKa3blBas YyCIIOBUS MPUMEHUMOCTH 3akoHa Kymona, a
TaK)K€ MPAKTUYECKU BaKHbIE COOTHOLICHMs: 3aKOHbI OMa Juid ydacTka
Henu W Uil 3aMKHYTOM 3JEKTpUYECKOM uenu, 3akoH Jxoyns—Jlenua,
npasuiia Kupxroda, 3axonst @apajes 17 371eKTpoIn3a);

ONHUCHIBaTh (PU3UYECKHE MPOLECCHl U SIBICHHUSA, HCIOIb3Ys BEITUYHMHBI:
HEepeMEIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUIIA,
MOMEHT CWIbI, JaBJICHUE, IIOTCHLMAJIbHAs »JHEPrus, KHUHETUYECKas
SHEprusi, MeXaHUueckKas SHEeprusi, paboTa CHUJIblL, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHJIa TSDKECTH, CUjla YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTb,
SHEpPrusi B3aUMOJCHCTBUS Teia ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
3HEprus ynpyrod naedopmanuu NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIIoTHAsI TeMIeparypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSSA
SHEpPrusl HUACATBHOTO OJHOATOMHOTO Trasa, paboTa HAEaTbHOrO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TteminoBoro
JBUTATENIS; JIEKTPUUECKOE 110JIE, HAPSHYKEHHOCTD AIEKTPUYECKOTO MO,
HaANpsOKEHHOCTh MOJII TOYEYHOI'O 3apsiia WM 3apsHKEHHOro 1iapa B
BaKyyM€ M B JHAJIEKTPUKE, MOTEHIHUA 3JIEKTPOCTATUUECKOIO IOJIs,
pPa3HOCTh  IMOTEHUHMAJOB, AJIEKTPOJABMXKYyIIAas Cuia, Cuila  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE y4YacTKa LENH C IOCIEA0BaTEIbHBIM U
napajuIeIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTUS IIEKTPUUECKOTO TTOJIS
KOHJICHCATOPa;

OOBSICHATH  OCOOGHHOCTM  TPOTEKaHUs  (UIWYECKUX  SBIICHUM:
MEXaHUYECKOE [JIBHJKEHHE, TEIUIOBOE JIBMDKEHHE 4YacTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHKeHUE, Tu((y3us, HCIapeHue,
KUIIEHUE U KOHJICHCAUs, IUIaBJICHUE U KpUCTAJIN3allKsl, HAlIPaBJIEHHOCTh
TEIJIONepeauu, 3IEKTPU3aLUsl TeJl, SKBUIIOTEHIUAIBHOCTh MMOBEPXHOCTU
3apSKEHHOTO MTPOBOJIHUKA;

IPOBOAMTD UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UUYECKOM BEJIUYUHBI OT
IpPYroi C  HUCIOJIB30BAHUEM  MPSAMBIX  W3MEPEHHUW, IIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH PE3YyJbTaThl MOIYYECHHOU
3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BHUAEC TPaPUKOB C YUIETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUM, AeNIaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHbIE M3MEpEHUsA (PU3MUECKUX BEIMYMH, MNPU HTOM
BBIOMPATh ONTUMAIbHBIM METOJ HU3MEPEHHs, OLECHUBATh A0CONIOTHBIE U
OTHOCHUTEIFHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPECHHUIA;
IPOBOAMTD OMBITHI 110 MPOBEPKE MPEUI0KEHHON TUIIOTE3bI: INIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHaJIU3UPOBATh
MOJTyYeHHBIE Pe3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUIOTE3BI;

co0JiroAaTh MpaBuiia 6€30MacHOTO TPY/1a MPU MPOBEICHUN UCCIEIOBAHUM
B paMKax ydeOHOro OJKCIEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHHEM
U3MEPUTETBHBIX YCTPOUCTB U TaO0OPAaTOPHOIr0 000PY1I0BaHNUS;

pemarb pacy€THblE 3aJadud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
du3nyecKoil MOJAENbI0: HA OCHOBAaHUM aHaIM3a YCJIOBUS OOOCHOBHIBATH
BEIOOp (U3MUECKOM MOJENIM, OTBEYAIOIICH TpeOOoBaHUSAM 3aadH,
OPUMEHATH  (OpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIAThl
bu3nuecKkux TEOpUil TPHU UCIHOJIB30BAHUM MaTEeMaTUYECKUX METOOB
penieHus 3aay, NpOBOAUTH pacu€Thl HA OCHOBAHWU MUMEIOIIMXCA TAHHBIX,
aHAJIM3UPOBaTh PE3yJbTaThl M KOPPEKTHPOBATh METOJbI PEIICHUS C
y4€TOM TMOITYUYCHHBIX PE3yJIbTATOB;

peniaTh KayeCTBEHHbIE 3aJauM, TPeOyIollue MPUMEHEHUsS 3HAHUN U3
Pa3HbIX pa3/iesioB Kypca GU3HKH, a TAKKE UHTErpallui 3HAaHUH U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIeHUIN C ONOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS,;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS g OOBSICHEHUS OCHOBHBIX
IPUHLINAIIOB Pa0OTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B Pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS OBITOBOM U TPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCAMH, C
MO3ULIUNA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUHN O pallMOHAIBHOM
IPUPOJIONIONIB30BAaHNH, & TaKXKE Pa3yMHOM HCIOJb30BaHUU JIOCTHXKEHUN
HAyKd M TEXHOJOTMM [Uid JajibHEHIIEro pa3BUTHUSA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh PA3IMYHBIE CHOCOOBI paboThl ¢ MH(popManuell (puanuecKkoro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHI, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIs TOMCKa, MepepadOTKU U MPEeaAbsABICHUA Y4YeOHOU WU
HAYYHO-TIOMYJISIPHON MHPOPMAITUH, CTPYKTYPUPOBAHHUS U MHTEPIIPETALIUN
uH(pOpMallMK, MOJYYEHHONM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4yaeMyl0 HH(OpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UCTOUYHUKA MHPOPMALIUY;

MPOSIBIISATH OpraHU3aI[MOHHEIE u M03HABaTEIbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U Y4€OHO-HUCCIIEI0BATENbCKUX PaldoT;

paboTath B Tpymme C MCIOJIHEHHUEM pa3IM4YHBbIX COIMAIBHBIX POJIEH,
IUTaHUPOBATH PpabOTy TPYIIIBL, PALMOHATIBHO PACIPECIIATh IEATEIbHOCTD

B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXJO0ro M3
YYaCTHUKOB T'PYyMIIbI B PEIICHUE paccMaTpUBaeMOn IpOOIeMbl;

IPOSIBIISATE MOTUBALIMIO K OyAyIIel npodeccuoHanbHON ASSITENEHOCTH 10
CIELUANTBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOdUIISL.

K konmy oOyuenust B 11 knacce mpeaMeTHbIE pe3yibTaThl Ha YyriayOI€HHOM
YPOBHE JIOJKHBI OTpa)xaTh COPMHUPOBAHHOCTD Yy 00YUYaIOIIUXCS YMEHUM:

INOHMMATh POJb (PU3MKK B  IKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMATIBHON U 3TUYECKOH cepax esATeNbHOCTH YEJI0BEKa, pOJIb U MECTO
Gu3MKN B COBPEMEHHON Hay4YHOW KapTHHE MHpA, POJIb aCTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH YEJOBEKA W  JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM Ppa3BUTUH, 3HAYEHUE OIHUCATEIBHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENLHON M MPOTHOCTUYECKON (YHKUUN (DU3UYECKON TEOopuu —
ANIEKTPOJMHAMUKH, CIELHAIBHOW TEOPUHU OTHOCHTEIBHOCTH, KBAaHTOBOM
busuku, ponb pusmdeckord Teopuu B (HOPMUPOBAHHUH MPEICTABICHUHN O
buznyecKoil kKapTuHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001IEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;
pa3nuyarh YCJIOBHMS NPUMEHMMOCTH MoAeNed (PU3MYECKUX Tel W
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE T0JIsl, FTApMOHUYECKUE KOJIEOaHMs, MAaTEMaTUUECKUI MAaATHHK,
UJCAIbHBIA NPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, UICAIbHBIN
KoJIeOaTeNbHBIN KOHTYP, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sijipa U’
KBaHTOBOW MOJIEJIM CBETA;

pasnuyaTh yCioBHS (TpaHHUIBI, 00JIACTH) MPUMEHHUMOCTH (PH3NIECKHUX
3aKOHOB, NMOHUMAaTh BCEOOIMN XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTrPaHU4YECHHOCTDH UCIIOIb30BAHUSI YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSCHATH 3JEKTPOMArHUTHBIE TMPOLIECCHI U SIBJICHMUS,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKE€HHS M 3aKOHBl JJIEKTPOJWHAMHUKU U
CHELMAILHOM ~ TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
DIIEKTPUYECKOro  3apsna, cuia Awmmepa, cuina JlopeHna, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUOMHM, TnpaBwio  Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE DSJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE IPOLIECCHI U SBJICHUS, UCIOIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHIITEHA I
dororddekra, mepBelii U BTOpoM mocTynaTel bopa, npuHLUI
COOTHOUIEHUs] HeompenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsA0BOIO0 M MAaCCOBOTO YHUCENI M SHEPIrUU B SIIEPHBIX PEaKLUAX, 3aKOH
paaroaKTUBHOIO pacnania);

OINKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HUCIOIb3Ys BETUYHMHBIL:
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO TOJISI, TOTEHIUAN 3JIEKTPOCTATUIECKOTO
NOJIA, Pa3HOCTh MOTEHLUHMAIOB, JJIEKTPOJABIKYLIAs CHJIA, WHIYKLHSA
MarHUTHOTO MOJIsl, MarHUTHBIN MOTOK, Cuia AMIepa, MHAYKTUBHOCTD,
AJIEKTPOJIBWKYILAs CHJIAa CAMOMHAYKLMM, OSHEPIrUs MarHuTHOrO MOJIs
IPOBOJHUKA C TOKOM, PEISTUBHUCTCKUN HMMITYJIbC, IOJIHAs DSHEPrus,
SHEpPrusi TMOKOsI CBOOOAHOW YaCTHIIBI, PHEPrHsi U HUMIYJIbC (POTOHA,
MaccOBOE YMCIIO U 3apsi] sipa, SHEPT U CBA3H s/1pa;

OOBSCHATH  OCOOCHHOCTM  MpOTEeKaHUs  (U3NYECKUX  SIBJIICHMI:
AJIEKTPOMAarHWTHas UHAYKLMS, CAMOMHIYKIUS, pE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Ju(dpakuusa, [AUCHIEpPCHs,, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotornextpudeckuii dhdext (pororddexr), ampda- m Oera-pacmaabi
aaep, TaMMa-u3iydeHue sanaep, (PU3NYecKue MPUHLUIBl CHEKTPAIBHOTO
aHayn3a U paboThl 1a3epa;

ONPENENATh HAMNPABICHUE WHIYKUWA MAarHUTHOTO IOJS MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHNUE, CO3/ITaBAEMOE INIOCKUM 3€PKaIOM, TOHKOH JINH30H,
Y pacCUUTHIBATh €TI0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOIOJATalIlie aCTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JUIA aHanmm3a ©W OOBIACHEHWS (DU3WYECKUX  IPOIIECCOB,
MPOUCXOASIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAxX, B MEKrajlaKTUYECKOU
Cpele; IBUKEHUSI HEOECHBIX Tel, IBOJIIOLMU 3BE3 U BeeneHnHoii;
IPOBOAMTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIB30BAHUEM IIPSIMBIX M3MEPEHHH, IpPU OTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TOJYYEHHOM 3aBHCHUMOCTH



¢u3znyecKux BEIMYMH B BHJE TIpapuKkoB C YYETOM aOCOIIOTHBIX
HNOTPEIIHOCTe  M3MEPEeHHUH, Jenarh  BBIBOJABI MO  pe3yibTaraM
UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE M3MEPEHUA (PU3MUECKUX BEIMYMH, NPU ITOM
BBIOMpaTh ONTHUMAIIBHBI METOJ W3MEpEHHs, OICHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIMTH OMBITHI 110 MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: INIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
IIOJlyYEHHBIE PE3YyJIbTaThl U JAENaTh BBIBOJ O CTaTyce IPEIJIOKEHHOU
TUTOTE3HI;

OIKCHIBAaTh METObI OJYUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
co0JII01aTh MpaBmia 0€30MacHOro TpyAa MPU NPOBEACHUH UCCIIeI0BAaHUN
B paMKax y4eOHOro »OKCIEpPUMEHTa, IMpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JNIEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1a00PaTOPHOTrO 000PYAOBaAHUS;

pemiaTte pacyE€THBIE 3a4a4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJeNbl0: Ha OCHOBAHMM AaHAIMW3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYAloIIMe TPeOOBaHUSM 3aJauM, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOPHid
OpU  HCIONB30BAaHUM MAaTEMAaTUYECKUX METOJOB pELICHHUS 3ajad,
IPOBOAMUTH Pacu€Thl HA OCHOBAHWU UMEIOUINXCA JaHHBIX, aHATU3UPOBAThH
PE3yJIbTaThl U KOPPEKTUPOBATh METO/BI PELIECHUS C YYETOM MOJTYUYEHHBIX
pE3yJIbTATOB;

pelarh KayeCTBEHHbIE 3a7aud, TpeOyIoIlue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3/enoB Kypca GU3MKH, a TAKKEe UHTETPalliy 3HaHUN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LENOYKY pacCy>kKJI€HUH C ONIOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCTIONb30BaTh TEOPETHYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PA0OTHl U3MEPHUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKMX U 3apyOeXKHBIX YUEHBIX-
(U3MKOB B Pa3BUTUE HayKH, B OOBSICHEHHE IPOLECCOB OKPYXAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCJIEICTBUS OBITOBOM U MTPOU3BOJICTBEHHOM
NESATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIECCaMu, C
MO3UIMI 3KOJOTUYECKONW O€30MacHOCTH, MPEACTABIECHUH O PallMOHATbHOM
IPUPOJIONIONIB30BaHNH, & TaKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTHXKEHUN



HAyKd M TEXHOJOIMM [Uid JalibHEHIIEero pa3BUTHSA YEJIOBEUYECKOIro
00111eCTBa;

OPUMEHSATh PA3IMYHBIE CHOCOOBI paboThl ¢ MHpopManuell (puanIecKoro
CoZiepKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHI, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHEIC
TEXHOJOTMM JJI1 TIOHUCKA, NepepabOTKM U NPEbsBICHUS Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(POpPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHPOpMaIlMK, TOJYYCHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBaTh  IOJNydyaeMyl0  HMHQOpPMALMIO U  OLEHHBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINY;

IPOSIBIISATH OpraHU3al[MOHHbIE U NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITEJIFHOTO ~ TMPUOOpETEeHHs] HOBBIX 3HAaHMW B  IIpoliecce
BBITOJIHEHUS POCKTHBIX M y4eOHO-UCCIeI0BaTebCKUX padoT;

paboTaTh B TpyMIE C HCIOJIHEHHUEM pAa3IHYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIBL, PALIMOHAIBHO PACIIPEAETSATh AeATeIbHOCTD

B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLCHMBATh BKJIAJ KaXJO0ro M3
YYaCTHHUKOB TPYIIIbI B PELIEHHE pacCMaTpUBAEMO TPOOIEMBI;

HPOSIBJISATh MOTUBAIUIO K OyayIiel mpogeccuoHaIbHON AeATEIbHOCTH 1O
CHEIUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuvecTBo yacos
Ne HaunmenoBanue pa3iesioB u TeM
Konrpoabnsie IIpakTHuec
n/n NMPOorpaMMbl Bcero
padoThI padoThI
Pa3znen 1. HAYUHBIM METO/] TIO3HAHUS ITPUPO/IbBI
1.1 Hayunblii MeTOT TO3HAHUS IPUPOIBI 6
Hroro no paszneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1
Uroro no pazgeny 35
Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJNHAMMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TemioBbie MalvHbI 20 1
3.3 ArperaTHble cOCTOsiHUA BenlecTBa. Da3oBbie 14 1




MepexXoabl

Uroro no pazaeny 49
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DIEKTPUUYECKOE T10JIE 24
4.2 IToCTOSIHHBIN 3IEKTPUIECKUN TOK 24
43 Toku B pa3InyHBIX cpesiax 6
Hroro no pazneny 54
Pazgen 5. PU3NUECKHUI MPAKTUKYM
5.1 Pu3nyecKuil MPaKTUKYM 16 16
Uroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KITIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakruu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Pazpen 1. JIEKTPOAUHAMUKA
1.1 MaruurtHoe noJjie 14
1.2 DNIeKTpOMarHuTHasi MHAYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10
2.2 OneKTpOMarHuTHbIE KOJeOaHus 15
)3 MexaHu4ecKue 1 3JIeKTPOMarHUTHBIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

Hroro no pasneny




Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyasipHO-BOIHOBOH Ayannu3m 15
4.2 ®usuka aToma 5
43 ®u3nKa aTOMHOTO S1pa U 3JIEMEHTAPHBIX 5
' YaCTUIL
Utoro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UNKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKH 12
Utoro no pazaeny 12
Pazzea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Pu3HYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaru3auus 1 0000IIEHIE
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JEeSTeIbHOCTH, TPUOOPETEHHOTO MTPU
n3ydeHuu Kypca ¢uszuku 10 — 11 xmaccos
Wroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
padoThI

Ouszuka — pyHIaMeHTaIbHas HayKa O
IpUpoJIe

HayuHblil MeTO/1 TO3HAHUS 1 METO/IbI
uccleoBaHus (PU3NIECKUX SBICHUIMA

OKCHEpUMEHT U TEOpUS B IPOLECCE TO3HAHUS
npupoasl. HabmoaeHne u SKCiepuMenT B
¢dusnke

Crnioco0bl n3MepeHus: pU3NYeCKUX BETUUNH

AOCOIIOTHAs M OTHOCUTENbHAS TOTPEIIHOCTH
U3MepeHuil (PU3NMIECKNX BEINIHH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢u3uKu B GOpMHUPOBAHIH COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU
NeATeJILHOCTH JTIOJIeH

Mexann4deckoe JIBHKEHHE. Cucrema oTcuerTa.

OTHOCUTENHHOCTh MEXaHUYSCKOTO JABHOKCHMUA.

Hp}IMaH u 06paTHa$I 3aJa4d MCXaHHUKHU

Pannyc-BekTop MarepuaabHON TOYKH, €r0
IIPOEKILIMU Ha OcU KoopauHaT. Tpaekropusi.
[Tepememenue. Ckopocts. VX npoekuuu Ha




OCH KOOpJMHAT

10

PaBHOMEpHOE IPSAMOJMHEMHOE IBUKEHHUE.
I'paduueckoe onrcanre paBHOMEPHOTO
HpSIMOJIHHCfIHOI‘O AIBHUKCHUSA

Clio’)keHne nepeMenieHuii 1 CKOPOCTEil.
Penrenue 3anau

11

HepaBHoMepHoe nuxkeHne. MrooBeHHast
CKOpOCTh. Yckopenue. [IpsamonuHeitnoe
JBUKEHUE C TOCTOSTHHBIM YCKOPEHUEM

12

13

I'paduueckoe onrcanme NpSIMOINHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majieHue. Y CKOpeHre CBOOOHOTO
naJIeHus. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX rpaduku

14

JIBroxeHue Tesa, OpOIIEHHOr0 MO/ YTIOM K
TOPU30HTY

15

KpuBonmHelinoe nBuxeHue. /[BukeHue mno
OKPY’KHOCTH. YTJIOBas ¥ JIMHEWHAsI CKOPOCTb.
Ilepuon m yactota. LleHTpocTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

16

KonTponbhas padota no reme "Kunemaruka"

17

IlepBbiit 3akoH HeroToHa. MHEpumanbsHbIe
cuctemsl orcuéra. [IpuHimn
otHOocuTenpHOCTU ["anunes. HennepunanbHbie
CUCTEMBI OTCUéTa

18

Cwuna. PaBHoneiicTBy0mas cuia. Bropoit
3akoH HrroTona. Macca




Bzaumopeiictue ten. Tpernii 3akoH

19 HeroToHa

20 [Ipunuun cynepnosunuu cui. Pemenue 3agau
Ha IIpUMEHEHUe 3aKOHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTAIIMOHHOMN U
MHEPTHOM Macchl

” Cuna TSOKeCTH U yCKOpEHHE CBOOOIHOTO
naJcHUs
JIBukeHne HEOECHBIX TEN U UX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. [IepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUJbI CUIT TPEHMUS.

25 JIBMKEHNE B )KUIKOCTH U ra3e ¢ y4ETOM CHIIBI
COTIPOTHUBIIEHUS CPEIbl

26 JaBnenue. 'napocrarnyeckoe JaBieHUE.
Cuna Apxumena

7 AbcomotHo TBepaoe Teno. [loctynarensHoe u
BpalllaTeIbHOE IBUKEHUE TBEPAOTO TENa

73 MOMEHT CHuIIbl OTHOCUTEIBHO OCH BpAIlICHHUS.
[Ineqo cumel
Crnoxenue cuil, IPUIIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsKecTH Tena. Y ClloBUs

paBHOBECH TBEPAOTO Tena. Bubl
paBHOBECHSA




30

31

Penrenue 3anau

KoHnTtponbHas padora o teme "/[uHamuka.
Cratuka TBepaoro tena'

32

HNmnynsc MmatepranbHOW TOYKH, CUCTEMBI
MaTepUaIbHBIX ToYeK. LIeHTp Macc cuctemsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABUKEHUHU
LIEHTpa Macc

33

34

35

36

37

HMMnynec cuibl 1 M13MEHEHHME UMITYJIbCA TENA.
3aKOH COXpaHEHHUs UMITyJibca. PeakTuBHOE
JIBUYKEHUE

MoMeHT umnysbca MaTepuaIbHON TOUKH.
[IpencraBieHue 0 COXpaHEHUH MOMEHTA
HNMITYJIbCa B HCHTPAJIBbHBIX ITOJIAX

Pemenue 3agau

PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM
nepemeneHnd. [ paduyeckoe npencrapieHue
paboThl cuiibl. MOIIIHOCTh CHITBI

Kunernueckas sneprus. Teopema 06
WU3MEHEHUHU KMHETUYECKON 3HEPTUn
MaTepUalbHOU TOYKU

38

IToTeHnmanbHbIe ¥ HEMTOTEHIUAIBHBIE CHJIBI.
[TorennmansHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

Tpetbst KocMudecKas CKopocTh. CBs3b
paboThl HEMOTCHITMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPIUU CUCTEMBI TeJl. 3aKOH




COXpPAaHCHUA MEXaHUYECKOI OHECpIruun

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasHenue bepnymnu st naeanbHOR
KUJKOCTHU

A1 KoHnTtponbHas padorta 1o Teme "3akoHbI
COXpaHEHUs B MEXaHUKe"
Pa3BuTune npeacraBieHuit o npupoe

42 ternoTsl. OcHOBHBIE nonoxkeHus MKT.
Huddysus. bpoyHoBckoe nBHKEHNE
CrtpoeHue 1a3000pa3HbIX, JKUIKAX | TBEPIBIX

43 Tes. XapakTep IBUKEHUS U B3aUMOICUCTBUS
YaCTHI] BEIIECTBA
Macca u pa3mepbl MOJIEKYJ (aTOMOB).

44 KomnuectBo BemectBa. [TocTosiHHas
ABorajzipo

45 Temneparypa. Temtosoe paBnosecue. [llkana
Lenbcus

46 Perrenue 3amau

47 WneanbHelii ras. I'a30BbIe 3aKOHBI

43 YpaBuenune Menaeneea-KnanelipoHa.
Pemenue 3anau

49 AbcomoTHas TeMnepatypa. 3akoH Jlanbrona

50 W3onporneccsl B HA€aIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpraeckoe npeacTaBiIcHUE U30IPOIIECCOB:




u30TepMa, U30Xopa, nzobdapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TEMIIEpaTyphI
TEPMOJMHAMHUYECKON CUCTEMBI CO CpeHEN
KMHETHUYECKOM DHEPIUEH IMOCTyaTeIbHOIO
TEIUIOBOTO JIBWYKEHUS €€ YaCTHIL

55

56

57

58

O0001IEeHNE U cUCTEMATH3AIINS 3HAHWI 110
teme "OcuoBsr MKT"

KoHnTtponbhas padora o teme "OCHOBBI
MKT"

TepMmoanHaMuyeckas cucreMa. 3ajjaHue
BHEIIHUX ycnoBul mid T/ cuctemsl.
Bremnve v BHyTpeHHUE TapaMETPBI.
[Tapametpsi T/l cuctemsl kak cpegHue
3HAUYEHMsI BEJIMYMH, OMUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAVMHAMUKH.
CamonpouszBonbHas penakcanuus T/l cuctemsl
K TEIJIOBOMY PaBHOBECHIO

59

Mopenb u1eanpHOro ra3a B TEpMOJINHAMHUKE.
VYcioBus TPpUMEHUMOCTH ATON MOAEIH

60

VYpasnenue Menaeneea-Knaneiipona u
BBIPAKEHHE JIJIS1 BHYTPEHHEN SHEPIUU

61

BeIpaxenue i1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOI'0 MJICAJILHOTO Ia3a.




KBazucrarnueckue u HECTaTHISCKUE
MpOoICCChI

OnemeHTapHas paboTa B TEpMOJMHAMUKE.

62 Brruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme
Tennonepenaya Kak crnocod U3MEHEHHs

63 BHyTpeHHeil snepruu T/] cucrems! 6e3
COBEpLIEHUsI pabOThI

64 KonBek1us, TemionpoBOgHOCTh, U3IyYEHUE
KomunuectBo temnorsl. TemnoéMKocTh Tena.

65 VaenbHas U MOJIIpHas TEIII0OEMKOCTH
BEIIECTBA. Y JIeIbHAs TEIUIOTa CrOpaHus
TOTUTHBA

66 Pacuér konuuecTBa TEMIOTHI TPU
TerJionepeaaye

67 [Tonsitue 06 aguabarHom nporiecce. [lepBoiit
3aKOH TEPMOJIUHAMUKHI

68 KonunuecTBo TEmIoTh U paboTa Kak MephI
W3MEHEHUS BHyTpeHHeM sHeprun T/ cucteMbl
BTopoii 3aKk0H TepMOIMHAMUKY AJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIECCOB.
HeobpaTuMocTs MpUPOTHBIX MPOIIECCOB

70 [Ipunuumne! aeiicteus TernoBbix MamuH. KITJ]

71 MaxkcumansHoe 3Hauenue KIIJI. Ilukn Kapuo

72 Pewenue 3apau




73

DKOJIOTUYECKHUE ACIIEKTHI UCIIOJIb30BAHUI
TEIJIOBBIX JBUrarencii. Temiosoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe bl

74

Penrtenue 3amau

75

O06o00111eHre U cCUCTEMATU3AIIs 3HAHUN 110
teme "Tepmoaunamuka. TernoBeie MaIuHb"

76

77

78

79

KonrponsHas padora mo reme
"Tepmonunamuka. TemioBbie MaIMHbI"

[TapooOpa3oBaHre U KOHICHCAITHS.
Hcnapenue u kurenue. Y aenpHas TeTuioTa
napooOpa3oBaHUs

HacelimienHbie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCHMOCTD INIOTHOCTH U
JIaBJICHUS HACBILLEHHOIO Iapa OT
TEMIEPaTyphl, UX HE3ABUCUMOCTh OT 00BEMA
HACBIIIEHHOI'O Mapa. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT JJaBJIICHUS B
JKUJIKOCTH

BrnaxHocTs Bo3ayxa. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTh

80

Pemenue 3agau

81

TBépnoe teno. Kpucramumueckue u
amopdHbIe Tena. AHU30TPONHUS CBOWCTB
KpPHUCTAJIIOB

82

[InaBnenue u kpuctainuszanus. Y 1eJbHast




TertoTa miasienus. Cyonmumanus

Hedopmaruu TBEpAOTO Tena. PacTskenue u

83 cxarue. Casur. Monyine FOnra. [Ipenen
yHIpyrux aehopmaruii
TernnoBoe pacimpeHue KUJIKoCTeN u

84 TBEPABIX TEI. AHTAPMOHU3M TEIIOBBIX
KoJIeOaHUIl YaCTHII BEIIECTBA

25 [TpeoOpazoBanue 3HEeprun B (ha30BbIX
nepexoaax

86 YpaBHeHUE TEIJIOBOro OanaHca

87 Pentenue 3amau
IToBepxHOCTHOE HaTsbKeHUE. Kanuiuisipabie

88 aBieHUs. /[aBneHne noa NCKpUBICHHON
MOBEPXHOCTHIO )kuJKocTu. Popmyina Jlamnaca
O06o0meHne 1 cucTeMaTH3aIHs 3HaHUH 110

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble EpPexoibl"

90 Kontponbhas pabota 1o Teme "Arperaraoie
cocTosiHus BemecTBa. Ma3oBbie Mepexonl"
DJeKTpu3alus Tel U €€ IPOoSBICHHUS.

91 Onexrpuueckuil 3apsa. JBa Buna
ANEKTpUUECcKuX 3apsiaoB. [IpoBoaHuKwY,
JTUAJICKTPUKU U TTOJTYTTPOBOTHUKH

90 DneMEHTAPHBIN AIEKTPUUECKUN 3apsl. 3aKOH
COXpaHEHUs IEKTPUUECKOTO 3apsiaa

93 B3anmoneiictBue 3apsaoB. TodueuHbie 3apsibl.




3akoH Kynona

94 Penrenue 3anau

95 OnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUYECKHUE 3aPSIbI
Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJISL.

96 [IpoGuelii 3apsa. JInHNKM HaPsHKEHHOCTH
aneKTpudeckoro nosus. OgHOpPoIHOE
ANEKTPUYECKOE T10JIe

97 [ToTeHManbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HoCTh MOTEHIIMAIOB U HANPSYKEHUE
[ToreHumanbHas SHEPTUs 3apsijia B

98 aJeKTpocTaTnyeckoM mosie. [ToTenmuan
AJIEKTPOCTATUYECKOTO MOJIS

99 CBs13b HANPSXKEHHOCTY TOJISL U PA3HOCTH
MOTEHIUAIOB I ANEKTPOCTATUYECKOTO OIS

100 [TpuHIHUI CynepHO3UITUHU IIIEKTPUIECKUX
oJIeH

101 Penrenue 3anau

102 ITone Toueunoro 3apsaa. [lone paBHoMepHO
3apsHKEHHON cdepbl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. Ilosne paBHOMEpHO 3apsKEHHOU
0EeCKOHEYHOM! MIIOCKOCTH

104 [IpoBOAHMKY B AIEKTPOCTATUYECKOM TOJIE.

VYcioBre paBHOBECHS 3aps/I0B




JIMDIEKTPUKY U TIOJIyTIPOBOJHUKH B

105
AMEKTPOCTATUYECKOM T10JI€
Konpnencarop. D1eKTpoEMKOCTh

106 KOH/IEHCAaTOpa. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa

107 [TapannenbHoe coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOTO KOHJEHCaTopa

110 Pemenue 3agau

11 JIBr>keHue 3apsKEHHOM YaCTHULIbI B
OJIHOPOIHOM 3JIEKTPHUUECKOM T0JIe

112 Pemenue 3agau

113 O06o00611eHre U cucTeMaTu3alus 3HaHui 0
Teme "DiekTpudeckoe nosue"

114 KoHnTtponbHas paborta 1o teme
"Onextpuueckoe noiue"
Cuina Toka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYIIIECTBOBAHUS TOCTOSHHOTO
AJIEKTPUIECKOTO TOKA

116 Uctounuku Toka. Hanpsiokenue u 91C

117

3akoH Oma a1 y4acTka Ienu.
DIIEKTPUYECKOE COTIPOTUBIICHUE




118

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOAHOTO
MMPOBOJHHKA OT €I0 JJIMHBI U ILJIOIIAaN
MMOIICPCUHOI0 CCUHCHUA

Y nenpHOE COIIPOTUBJICHUEC BCIICCTBA.

119
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COEMHEHNE TIPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX SIEKTPUUECKUX
nenei. [Tpasuna Kupxroda

122 Pewenne 3anau

123 Pabota snektpuueckoro Toka. 3akoH J>xoyis
—Jlenna

124 Pewenne 3anau

125 MomHOCTh 3eKTpUYecKoro Toka. TemnoBas
MOIIIHOCTb, BBIJICNIIEMas Ha PE3UCTOPE

126 Pewmenne 3anau

127 O/1C n BHyTpEeHHEE CONPOTUBIIEHNE
HMCTOYHHKA TOKA

128 3akon OMa AJis TOJTHOM (3aMKHYTO)
3JIEKTPUUECKOM LI

129 Pemenue 3anau

130 MomHOCTh UCTOYHUKA TOKA

131 Kopotkoe 3ambikaHue




132

KoHnaeHcaTop B 1enu nmocTOsTHHOTO TOKa

133 Pentenue 3anau

134 Pentenue 3amau mo teme "IlocTosTHHEIN
SJIEKTPUUECKUNA TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN
SJIEKTPUUECKUN TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUUECKUI TOK"

137 O06o00611eHre U cucTeMaTu3alus 3HaHui 1o
teme "TlocTOSIHHBIN 2JIeKTpUYecKuil TOK"
Kontponbnas padota mo teme "IlocTosHHBII

138 JJIEKTPUYECKUI TOK"

/T'opoBasi KOHTpOJIbHAS paboTa
DnexTpuyeckas MpOBOAUMOCTh Pa3IUUHbIX

139 BEUIECTB. DJIEKTPUUECKUN TOK B METaJUIaX.
CBepXIpoBOIUMOCTD
DIIEKTPUUYECKUM TOK B pacTBOpax M paciuiaBax

140 3NIEKTPOIUTOB. 3akoHbl Dapajes nis
AJEKTPOIHU3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNEeKTpUYECKU TOK B Bakyyme. BakyymHbie
npudOpbI

143 DNEKTPUUECKUI TOK B IOJIYIPOBOJAHUKAX




144

145

[TorynpoBOTHUKOBBIE TPHUOOPHI

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHne cuiibl TOKa U HaIpsKEHUS B
LENH MOCTOSHHOTO TOKAa MPH MOMOIIA
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npu6opoB" mim "3HaKOMCTBO ¢ U(POBOIt
naboparopueit o ¢pusuke. [Ipumepsl
U3MepeHUs (PU3UICCKIX BEIMYUH TPU
MOMOIIIA KOMITBIOTEPHBIX TaTYUKOB"

146

147

148

®uznueckuil NpakTUkyM no treme "M3yuenue
HEPaBHOMEPHOTO IBUKECHHUSI C LIETIBIO
olpesiesIeHUs] MTHOBEHHOW CKOPOCTH"

DuU3HYECKU NPAKTUKYM I10 TEME
"M3MepeHune yCKOpEHUs IIPH MPSIMOJIUHENHOM
PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIOHHOU
iockocty" win "HccnenoBanue
3aBUCHUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU"

DuU3HUECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus: CBOOOTHOTO
najgenus” win "M3ydyeHue JBUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

149

dusnyeckuil npakTukyM 1o teme "Mzyuenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
MIOCTOSTHHOW 110 MOAYJIF0 CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH TIepuoaa
oOpaleHns: KOHUYECKOTO MAsTHUKA OT €ro
napameTpoB"




150

151

152

DuU3NYECKU NPAKTUKYM 110 TEME
"M3Mepenne paBHOACHCTBYIONIEH CUJIBI IPU
JBIDKEHUU OpycCKa 1Mo HAaKJIOHHOM ITOCKOCTH"
unu "l[IpoBepka rumnore3sl 0 HE3aBUCUMOCTH
BpPEMEHHU JBHKEHHs OpycKa M0 HaAKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
macchl"

du3ruecKuil MPaKTUKYM I10 TeMe
"HccnenoBaHne 3aBUCKMOCTH CHIT YIIPYTOCTH,
BO3HHKAIOIINX B IPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarnuu” wim "N3yueHue
JIBH)KCHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEPEeKUHYTOU Yepe3 NETKuit 010K

DuU3nYECKUl TPaAKTUKYM I10 TEME
"N3mepenune KorppUIMEeHTa TPEHUS 110
BEJIMYMHE YTIIOBOTO K03 punmenra
3aBucuMoctd Frp(N)" win "HUccnenoBanue
JBUKEHMsI OpyCKa M0 HaKJIOHHOM IJIOCKOCTHU C
NepPEMEHHBIM K03 puLeHToOM TpeHus" uiu
"N3y4yeHue OBUKEHUA I'py3a Ha Bally €
TpeHueM"

153

®u3HYECKUl NPAKTUKYM II0 TEME
"HccnenoBanue yciaoBUN PaBHOBECHUS
TBEPOIO TeJIa, UMEIOIIETO OCh BpalleHUs "
i "KoHcTpynpoBaHHe KPOHIUTENHOB U
pacuét cui ynpyroctu" uin "M3yuenue
YCTOMUYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO
IUIOIIA/(b OTIOPHI"

154

DU3NYECKUI TPAKTHUKYM T10 TEME




155

"M3MepeHune UMITyJIbca TeNa [0 TOPMO3HOMY
nytu" win "M3MepeHue Cuibl TSIrM, CKOPOCTH
MOJIEJIH JEKTPOMOOUISI U MOIIIHOCTH CHJIBI
Taru" unm "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MITn
"HccnenoBaHue COXpaHEHHsI UMITyJIbca IIPU
ynpyrom Bzaumojeicteuu" win "N3mepenue
KUHETUYECKOW SHEPrUH Teja 110 TOPMO3HOMY
nyTH"

DuznyecKkuil mpakTUKyM 1o TeMe "M3yuenue
M30TEPMUYECKOTO Ipoliecca (PEKOMEHI0BaHO
UCTIONB30BaHue U(poBoii 1aboparopun)"”
nunn "M3yuenne n30xXopHOTO mpoliecca’ win
"N3yuenune nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSIHUS"

156

®U3HYECKUI NPAKTUKYM II0 TEME
"N3mepeHue yaeabHON TeI0EMKOCTH" WK
"UccnenoBanue mpoiiecca OCTHIBAHUS
BemecTsa" win "Mcciaenosanue agnadaTHOTO
npouecca" win "M3yuenue B3auMocBs3u
SHEPIUH MEKMOJIEKYJISIPHOTO
B3aMMO/JICHCTBUS U TeMIIepaTypbl KUIICHUS
xuakocren"

157

Pusnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEN HCIIapeHUs KuaAKocTen"
i "M3Mepenne yneabHON TEIIOThI
ru1aByieHus pjaa" uinn "MzydyeHue cBoicTB
HaCBIIIEHHBIX NapoB" win "U3mepenue
a0COJIIOTHOMN BIIaXKHOCTH BO3/yXa U OLICHKA




Macchl IapoB B noMeneHun". zamepenue
K03(puLmeHTa IOBEPXHOCTHOIO HATSKEHUS

158

159

160

PuU3HUECKUI MPAKTUKYM I10 TEME
"HaOmroeHue npeBparieHus SHepriuu
3apsKEHHOI0 KOHAEHCATOpa B SHEPTHIO
u3nyuyeHus ceeroauona” unu "M3yuenue
MPOTEKaHUs TOKA B LIETH, COJepIKaIIeH
KoHJieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTCHITUAIOB (HAIPSKEHUS ) TIPH
MOCIIeI0BATEIbHOM COSTUHEHUH
KOH/IEHCAaTOpOB"

Du3HUECKUil MPAKTUKYM T10 TEME
"UccnenoBanne CMEIIAHHOIO COSINHEHNS
pe3uctopoB" win "M3mepenue yaenbHOro
COTIPOTHUBJICHUS TTPOBOTHUKOB" WK
"UccnenoBaHne 3aBUCUMOCTH CUJIBEI TOKA OT
HaTPSKEHUS 111 JTaMITbl HaKaJTuBaHUs "

DuU3HUECKU NPAKTUKYM I10 TEME
"Habnronenue snexkrponusa" wium "M3mepenue
3apsiia OQHOBAJIEHTHOIO MOHA" WU
"UccnenoBanue 3aBUCIMOCTH CONTPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpPaTypbl" UIN
"CHsTHE BOJIbT-aMIIEPHOI XapaKTepUCTUKU
nuona"

161

PesepBHelit ypok. O6001IeHNE U
cUCTEeMaTH3alus 3HAaHUH TI0 TeMe
"KunemaTtuka"

162

PesepBHeIit ypok. O6001IeHNE U
cucreMatTui3anuia 3HAHUHU 110 TEME




"lunamuka"

163

164

165

PesepBHbIif ypok. O6001IeHHE H
cucTeMarusanys 3HaHun o reme "Craruka
TBepJ0ro Tena"

PesepBHbIii ypok. O60011eHNE 1
cUCTeMaTu3alus 3HaHui o TeMe "3aKOHEI
COXpaHEHUs B MexaHuKe"

PesepBHbIit ypok. O60011eHE U
cucTeMaTu3ausd 3HaHuil no teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKON Teopun"

166

Pesepubiil ypok. O60011eHNE 1
cUcTeEMaTH3alis 3HaHUM 110 TeEME
"Tepmoaunamuka. TeroBbie MalIuHb!"

167

Pesepubiil ypok. O60011eHNE U
cucreMarmus3anus 3HAHUH TI0 TEME
"ArperatHble cOCTOHUSA BenlecTBa. Pa3oBbie
nepexoipl"

168

PesepBHbIit ypok. O6001IeHNE U
CUCTeMAaTH3aIHsI 3HAHHUIA 110 TeMe
"DnekTpuueckoe mose"

169

PesepBHelit ypok. O6001IeHNEe U
cucTeMaTHU3alus 3HaHUH 10 TeMe
"ITocTOSHHBIN MEKTpUYECKUH TOK"

170

PesepBHblIit ypok. O6001IeHNE U
chcTeMaTH3alys 3HaHuii 1o TeMe "Toku B
pa3nuYHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

170

16




11 KITIACC

KoaunuyecTBO 4acoB

Ne
Tema ypoka Konrtpoabubie  IIpakTuuecky
n/n Bcero
padoThI padoTsbI

B3aumoeiicTBie MOCTOSHHBIX MAarHUTOB U

1 MIPOBOJHUKOB C TOKOM. MarHuTHoe moJe. 1
I'mnore3a Amnepa
Bextop marautHON nHAykuuu. [Ipuniun

2 CYTEepPHO3UIIMHA MarHUTHBIX TToNei. JInnuu 1
MarHUTHON MHIYKIIUU

3 MarauTHoe o€ IPOBOJAHHUKA C TOKOM. |
OmneIT OpcTena

4 Cunia AMriepa, e€ HampaBJICHUE U MOYJTb 1

5 Pewenne 3anau 1

6 IIpumenenune 3akoHa Ammepa. |
DNeKTPOU3MEpUTENbHBIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJIeHUE U MOJTYJIb.

7 JIBrKeHne 3apsyKEHHON YacTHULIBI B 1
OJIHOPOJIHOM MarHWTHOM I10JIe

8 Pentenue 3amau 1

9 PaGota cuiel Jlopenia 1

10 Penrenue 3amau 1




11

MaruuTtHoe 110JI€ B BELIECTBE.
deppoMarHeTuky, napa- U TuaMmarHeTUKu

OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.

12
[TpumeHeHnue GpeppoMarHeTUKOB

13 Pemenue 3amau no reme "MarauTtHoe mnose"

14 Pemenue 3amau no reme "MarauTtHoe mose"

15 SIBIeHHE NEKTPOMATHUTHOW WHAYKIIHH.
[ToTok BeKTOpa MAarHUTHOW MHIYKIIUU

16 OJ1C unayKImMu

17 3aKOH ANEKTPOMArHUTHOW WHIAYKIIHH
®apanes

18 Buxpesoe anexrpuueckoe noiue. Toku Oyko

19 O/J1C nHAYKIMH B OBUKYLIUXCS
MIPOBOIHUKAX

20 Pewienue 3anau

21 IIpaBuio Jlenua

2 NuayktuBHOCTH. KaTylka MHAYKTUBHOCTH B
[[ENH MTOCTOSTHHOTO TOKa

o SBnenune camomnaykimu. SC
CaMOMHIYKIUH

24 OHeprus MarHUTHOTO MOJIS KaTYLIKH C




TOKOM. DJIEKTPOMarHUTHOE 10JI€

25 Pemenne 3amaq

2% O0o001IeHNEe U CHCTEMATH3alMsI 3HAHHH 110
Teme "DnekTpoauHamMuKa'

7 KoHnTponbHas pabora 1o Teme
"OnexkTpoaguHaMuKka"

73 KomnebarenbHas cucrema. CBoOOHEIC
kojeOanus. 'apMoHHUeckue KoneOaHus

29 KunemaTtnueckoe 1 TMHAMHYECKOE OIHMCAHUE
KoeO0aTeIbHBIX IBMKEHHI
DHepreTUIecKoe onrucanue. BeiBos

30 JTUHAMHUYECKOTO OMUCAHUS TaAPMOHUYECKHUX
KOJICOQHMI M3 UX SHEPTETHUECKOTO U
KHHEMATHYECKOTO OIMHMCAHMS

31 Ammuintya u ¢da3za kojaeOaHHH
[lepuox u yactota konebanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOAHUH

32 MaTreMaTH4ecKoro MastHuka. [lepuon
CBOOOJTHBIX KOJICOaHUH TIPYKUHHOTO
MasiTHUKA

3 3aryxaromue Konebanus. BeiHyXIeHHBIC
koJiebanus. Pezonanc

34 ABTOKOIEO0AHNS

35 Pemenne 3anau




Ypok-koHpepeHmus "MexaHu4ecKue

36 KoJie0aHUs B MY3bIKaJIbHBIX HHCTPYMEHTaX"

37 O0o01IeHre U cHCTeMaTU3alus 3HaHUH 110
teMe "MexaHnueckue KoneoaHus"

13 DNeKTpOMarHuTHbIE KoJeOaHusl.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMITTUTY IbI

39 3aps]ia KOHAEHCATOpa C aMIUTUTYI0M CHIIbI
TOKa B KOJIeOaTeIbHOM KOHTYype

40 3aKoH COXpaHEHUs YHEPTUHU B UJICATHHOM
K0JIeOaTeIbHOM KOHTYPE
3aTyxarolue eKTPOMArHUTHbIE

41 KoseOaHus. BeiHyX1eHHBIE
AJIIEKTPOMATrHUTHBIE KOJIEOaHUS

47 IlepemenHsIil TOK. Pe3uctop u KoHAEHCATOP
B LIETIA [IEPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTHU B LIETIH
MEePEMEHHOTO TOKa

m 3akoH OMa AJi 3JIEKTPUUYECKOM e
MEePEMEHHOTO TOKa
MOoOIIHOCTh IEPEMEHHOIO TOKA.

45 AMIUIUTYHOE U IEHCTBYIOIIEE 3HAUCHUE
CHUJIbI TOKA U HANPSKEHUS

46 Pe3onaHC B 3JIEKTpUYECKOU LIENU

47 Pewienue 3anau




Wneanbubiii Tpancdopmarop. [IpousBoactso,

48 nepeaayda u noTpeOIeHue dJIeKTPUIECKON
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo3Heprun. KynbTypa ucnoiab30BaHus
ANEKTPOIHEPIUU B IOBCEAHEBHOW KU3HU

50 Pemenue 3anau

51 Pewenne 3anau

5) O0600meHne 1 cUuCTeMaTH3alHsI 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIC KojeObaHus"

53 Mexanndeckue BOJTHBI. XapaKTePUCTUKI
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKU 3BYKa

56 WNudpaspyk u ynprpas3syk. lllymoBoe
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl

57 Pemenue 3agau

58 DJNeKTpOMarHuTHbIE BOJHBL. M3nyueHue
AJIEKTPOMATHUTHBIX BOJH

59 DHeprus IEKTPOMarHUTHBIX BOJH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

60 IIIxana >1€KTPOMarHUTHBIX BOJIH.

HpI/IMeHCHI/Ie SJICKTPOMArHuTHLIX BOJIH B




TEXHUKE U OBITY

61

62

[TpUHIMITBI paINOCBSI3U U TEICBUICHUS.
Panuonokamusi. DneKTpoMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH Cpe/Ibl

Kontponbhas padora o teme "Konebanus u
BOJIHBI"

63

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

64

65

Pemenue 3aa4y Ha MpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO paclpOCTPAHEHHUs CBETA
Otpaxxenue cserta. [1nockoe 3epkaio.
Cdepuueckoe 3epkano

66

[Tpemomiienue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEIILHBIN MTOKA3aTeNb MPEIOMIICHUS.
[TonmHOE BHYTpEHHEE OTpasKEeHUE.
[IpenenbHBIN YToJ MOJTHOTO BHYTPEHHETO
OTpaKEHHUSI

67

Pemenne 3aaa4 Ha MIPUMCHCHHEC 3aKOHOB
OTpaXXCHUA U IIPCIIOMIICHHA CBETA

68

Xop nydeit B npusme. Jlucnepens ceera.
CrnoxHbIid cocTaB O6emoro cBera. L{pet

69

JIMH3EL. cDOKyCHOC PaCCTOSAHHUC U ONITUYICCKAA
CHhJia JIMH3bI

70

[TocTpoenne n300pakeHuit B IMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3BI

71

Pewienue 3amau Ha nocTpoeHue
M300paKeHU, TOTyYaEMBIX C IIOMOIIBIO
JIMH3




72

I'ma3 kak onruyeckas cucreMa

Pemenue 3anau. [Ipenens npuMeHUMOCTH

73 .
TEOMETPUUYECKOM ONTUKU

74 CKOpOCTh CBETa U METObI €€ U3MEPECHUS

75 Jucnepcus ceetra

76 WNuTtepdepenius cBera

77 KorepeHTHbIE UCTOYHHUKU. Y CTIOBHS
HAOI0IEHUS] MAKCUMYMOB U MUHHUMYMOB

78 Pemienue 3amau

79 [TpumeHnenue uaTepdepeHnn

80 Judpaxius ceera

21 HudpakimonHas peméTka. Y cioBue
HAOIIO/ICHUS TTIABHBIX MAKCUMYMOB

82 Pewienue 3anau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pewienue 3anau

85 CBeToBbIE BJICHUS B IPUPOJIE




O0001IeHYE ¥ cUCTEMATU3ALM 3HAHUM 110

86
teme "OnTuka"

87 KonTtponsHas padora nmo reme «OnTuka»
I'paHuIIBl IPUMEHUMOCTH KJIACCUYECKON

88 MEXAHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U
IPUHLINAIT OTHOCUTEJIBHOCTH

29 [TocTynatel crienuanbHON TEOPUU
OTHOCHUTEJILHOCTH
[TpocTpaHCcTBEHHO-BpEMEHHOW HHTEPBAI.
[IpeobpazoBanus Jlopenma. Yciaoue

90 NPUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe]JIECHHE BPEMEHU U
COKpAII[EHHE JTUHbI

91 DHeprus U UMMYJIbC PETSITUBUCTCKON
YaCTHULIBI

9 CBs13b Macchl C SHEPTUEN U UMITYJIHCOM
PENSITUBUCTCKON YaCTUIbl. DHEPrUsl MOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITyYEHUE

94 3axkoH cMmeleHnsa Buna

95 I'mnoresa M. Ilnanka o kBaHTax. @OTOHBI

96 OHeprust 1 UMITyJbc GOTOHA

97 ®otordpdext. Onbitel A. I'. Cronerosa.

3akonsbl poroddhdexra




VYpaBuenue Diinmreitna s porodddexra.

98
"Kpacnas rpanuna" gporosddexra
99 Hasnenue ceera. Onbitel I1. H. JIeGenena
100 BoiHOBEIE cBOVICTBA YaCTUI]
Bounsbl ne bpoins. /nuna BosHsl ae bpoiins
101 U pa3Mephl 00JIACTH JIOKAIU3AIHN
JBUKYIIEHCS YaCTHIIBI
102 KopnyckyJIspHO-BOJIHOBOH Jyainu3M
103 Judpakius 3J1eKTpOHOB Ha KPUCTAIIAX
Crneuunguka u3smMepeHuil B MUKPOMUDE.
104 CooTHollIEHUs HEONTPEeAENEHHOCTEN
['eit3enOepra
105 Pemenue rpadudeckux 3agau
106 Pemienue pacy€THbIX 3a1a4
Konrponbnas pabora no remam: "OCHOBBI
107 CTO", "KopmycKyJIsspHO-BOJIHOBOH
nyanusm"
/UToroBasi KOHTpOJbHAsA paboTa
108 OnBbITHI IO UCCIEA0BAHNIO CTPOEHUS aTOMa.
[Tnanerapnast Mosens atoma Pesepdopaa
109 IToctynatel bopa




110

Bunei ciektpoB. CriekTp ypoBHEHN 3HEprun
aToMa BOOpozAa

111

112

113

114

115

116

117

CroHTaHHOE U BBIHYKACHHOC NU3JIYUCHUC
CB€Ta

Jlazep

Hyxnounnas mopnens sapa I'eiisenbepra-
NBanenko. 3aps 1 MacCOBOE YHCIIO sAJIpa.
M3oTomnwl. PanmnoakTuBHOCTH

3aKOoH pasnoakTUBHOro pacnana. CBoicTBa
MOHU3UPYIOLIEro u3ny4eHus. Bnusaue
PalMOaKTUBHOCTH Ha )KUBbIE OPIaHU3MBI.
Jo3umerpus

OHeprus CBA3M HyKJIOHOB B sipe. SnepHble
cuinbl. [ledekt maccsl siapa. SnepHbie
peakiuu. SnepHbie peakTopsl. [Ipobnemsr
YIPaBIAEMOTO TEPMOSAIEPHOTO CUHTE3A.
OKOJIOTHYECKHE aCNeKThl pa3BUTHUSA SAIEPHOM
SHEPreTUKHU

Mertoabl perucTpaluuy U UCCIe10BAHUS
3JIeMEHTapHbIX YacTull. PyH/1aMEeHTaNIbHbIE
B3aUMOJIEUCTBUS. baprOHbI, ME30HBI U
nentoHbl. [Ipencrasnenne o CtaHmapTHOU
Mozenu. KBapk-TiitooHHAss MOJIENb aIpOHOB
®usuka 3a npenenamu CTaHIapTHON

Mozenu. TémHas MaTtepust U TEMHAs SHEPIHUs.
EnuHCTBO pM3MUecKoil KapTUHBI MUpPa

118

OTanbl pa3BUTHSI ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU




119

[TpruMeHNMOCTD 3aKOHOB (DPU3UKHU /IS
O0OBSICHEHHS TIPUPOIBI KOCMUYECKHUX
00BbeKTOB. METOIbI aCTPOHOMHUYECKHIX
HUCCIIEeqOBaHUN

120

CoBpeMEHHbIE ONTUYECKHUE TEIECKOIIBI,
PaguOTEIECKOIbl, BHEATMOC(EpHas
aCTPOHOMHS

121

122

Bupn 38é3nH0r0 Heba. Co3Be3ausi, sipKue
3BE3/bI, INIAHETHI, HX BUANMOE JIBHKECHHE
Conueunas cucrema. Connne. CotHeuHas

aKTUBHOCTb. McTounuk sHeprun CoJiHila 1
3BE3N

123

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTHUKHU.
Juarpamma "crieKTpaiabHbIN KJ1acc —
CBETUMOCTB"

124

125

3B63,Z[BI TJIaBHOM IIOCIEI0BAaTEILHOCTH

Buyrtpennee ctpoenue 38E31. CoBpeMEHHBIC
MIPEICTABJICHUS O TPOUCXOXKICHUU U
spomroni CoiHIa U 3BE3/. DTanbl JKU3HU
3BE3]

126

Mineunsiit [lyTe — Hama ["amaktuka. Tunst
rajakTuk. YEpHbIE IBIPHI B iApaxX raJakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akoH
Xab6ma. Teopust bonbioro B3prIBa.
PenukroBoe nzmydeHnue

128

Macmrabnas cTpykrypa Beenennoii.
MeraranakTuka




129

130

131

132

133

Hepeménnbie npobiieMbl aCTPOHOMHH

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccneqoBaHnue MarHUTHOT'O IOJIS
HOCTOSHHBIX MaruuToB" win "UccneqoBanue
CBOMCTB (peppOMarHeTUKOB" UK
"UccnenoBanue AeHCTBUS IOCTOSHHOIO
MarHura Ha paMKy ¢ TOKOM"

Ou3nyecKkuil MPakTUKyM IO TEME
"N3mepenue cuiibl Amniepa” nnu "M3ydenue
3aBUCUMOCTH CHJIbI AMIiepa OT CUJIbl TOKa"
win "OnpezeneHne MarHuTHOW MHAYKIIUY Ha
OCHOBE U3MepeHust cuibl Amnepa”

PuU3HUECKU IPAKTUKYM 110 TEME
"HccnenoBanue sBJICHUS JIEKTPOMArHUTHON
uHaykuuu'" win "OnpeneneHne HHIYKIUU
BHUXPEBOI'0 MarHUTHOTO 1oJis"

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUSI CAMOMHAYKIUKU"
win "COopKka MOJIeNTH 3J€KTPOMAarHUTHOT'O
resepartopa"

134

DuU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue neproja cBOOOIHBIX
KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

135

DU3NYECKUI TPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPIUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUN TPAKTUKYM 10 TEME




"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJIENOBATEIHLHO COSINHEHHBIE
KOHJICHCATOP, KaTYIIKy ¥ pe3UCTOp" HIIN
"UccnenoBanue paboOThl HICTOYHUKOB CBETA B
LeTH MEPEMEHHOI0 ToKa"

137

®uznyeckuil npakTukyM 1o teme "Mzyuenue
MapaMeTpoB 3BYKOBOI BOJTHBI"

138

PuU3HYECKU NPAKTUKYM II0 TEME
"N3mepeHnue nokasaress NpeaoMICHUs
crexna" win "l[lonydyenue n3odpaxeHus B
CUCTEME U3 IJIOCKOI0 3epKaja U JIUH3bI"

139

Ou3nyecKuil MpakTUKyM 0 TEME
"HccnemoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BellecTBa (Ha MpuMepe
x)uakux auH3)" win "M3mepenne GoKkycHOTro
paccTosHUSL pacCEeUBAOIINX JIMH3"

140

141

Du3HUECKU NPAKTUKYM 110 TEME
"HaGmonenue audpaximu, uHTEPPEPSHITNI
U HoJspusanuu ceera”

DuU3nYECKU TPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSITUBUCTCKUX YacTull (1o ¢ororpadpusim
TPEKOB 3aps’KEHHBIX YAaCTHUI] B MATHUTHOM
nosie)"

142

PuU3NUECKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHOM [lanka Ha ocHOBE
uccienoBanus Gorodrpdexra” mwim
"HccneqoBanue 3aBUCUMOCTH CUJIBI TOKA
yepes CBETOAMO/ OT HanpshKeHus"




143

PuU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pe:KeHHOTO
aTOMapHOI0 BOJOPOAA U U3MEPEHUE
noctossHHOU Punbepra"

144

Pu3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue paaioakTUBHOTO (OHA C
MCIIOJIb30BAaHUEM J103UMeTpa" Win
"H3y4yeHue morionieHus 0eTa-4yacTHIl
aTroMuHuEM"

145

DuU3NYECKUI IPAKTUKYM 110 TEME
"HaOmroaenus 386310010 HEOA
HEBOOPYKEHHBIM TIJIa30M C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKCHHUH 115
OTIpeICTICHUS TTOJIOKEHHUS HEOCCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MOJIyIIapus U SpKue
3Bé316!" win "HaOmroneHus B TEJIECKONI
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3AHBIX
CKOILJICHUI"

146

O06o001IeHre 1 CUucTeMaTU3aIsa 3HAHUM.
Ponb ¢usuku u actpoHOMUU B
SKOHOMMYECKOM, TEXHOIOTHYECCKOM,
COLIMAJILHOW U 3TUYECKOH cepax
JIeSATeTLHOCTH YeJIOBEKa

147

O6o001u1eHne 1 cucTeMaTH3alHs 3HAaHUH.
Ponp 1 MecTO pU3MKHN U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

148

O06o001u1eHre 1 cucTeMaTH3alMs 3HAaHUH.
Poinb dpuznueckoit Teopun B GopMUPOBAHUN




MpeJICTaBICHUN 0 (PU3NIECKON KapTHHE
MUpPa, MECTO (PU3MUECKOM KapTUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUN O IPUPOJIE

0O00011IeHME ¥ cUCcTEMAaTU3aLMs 3HAHUI 110

149 teMe "Kunemaruka"

150 O00011eHNEe U CUCTEMATH3aIMs 3SHAHUH 110
teMe "Kunemaruka"

151 O00011eHEe U cCUCTEMATH3aIMs 3HAHUH 110
teme "Ilunamuka"

152 O00011IeHrEe U CHCTEMATH3AIMsI 3HAHHH 110
teme "Cratuka TBeporo Tena"

153 O00011eHEe U cCUCTEMATH3aIMs 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUS B MeXaHuKke"
O0o001IeHNEe U CHCTEMAaTH3allMsl 3HAHHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun"

155 O0o001IeHrEe U CHCTEMATH3AIMSI 3HAHHH 110
teme "Tepmoaunamuka. TernoBeie MamuHb"
O00011eHne 1 cucTeEMaTU3aMs 3HAHUHI 110

156 TeMme "ArperaTHble COCTOSTHUS BEUIECTBA.
®dazoBkle epexo bl

157 O0o001IcHNEe U CHCTEMAaTH3allMsl 3HAHHUH 110
TeMme "DnekTpudeckoe nosue"

158 O00011eHne 1 cucTeMaTU3alMs 3HaHUH 110
teme "[1oCcTOsIHHBIN AneKTpuYecKuil TOK"

159 O0001IeHne 1 cucTeMaTU3aLus 3HaHNUH 110

teme "Toku B pa3nuuHbIX cpegax"




160

O00011IeHE ¥ CUCTEMATH3aIUA 3HAHUH 110
TeMme "MaruutHoe noJe"

161

PesepBHeIit ypok. O6001IeHNE U
CHCTEMAaTH3alMs 3HAHUI IO TEME
"JjieKTpOMarHuTHasE MHIYKIus"

162

163

PesepBHbIil ypok. O60011CHNE 1
cUCTEMaTH3allus 3HAaHHUI TI0 TEMe
"MexaHn4eckue Kojeoanus"

PesepHbIif ypok. O600111eHNE H

CUCTeMaTH3alMsl 3HAaHHUH 110 TeMe
"DJIeKTpOMarHuTHbIC KojieOaHus"

164

Pesepaubiil ypok. O600111eHNE U
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"MexaHU4YeCcKue U 3JIeKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHbIif ypok. O60011IeHNE H
cucTeMaru3anys 3HaHui mo reme "Onruka"

166

PesepBHblii ypok. O60011eHUE U
cucreMartu3aiys 3HaHui 1o Teme "OCHOBBI

CTO"

167

PesepBHelit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"KopmyckyisipHO-BOIHOBOH yann3m"

168

PesepBHelit ypok. O60011eHNE U
cUcTeMaTH3alus 3HaHui 1o Teme "dusnka
aroma"

169

PesepBHbIif ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguil no teme "dusuka




ATOMHOTO $/1pa U 3JIEMEHTAPHBIX YaCTHULL"

PesepBHbIif ypok. O60011eHNE 1
170 CHUCTEMATHU3AIINA 3HAHUH 10 TEME

"JneMeHTHl acTpopu3uKu"
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

170
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOH IMMPOI'PAMMBI10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHusA

JleMOHCTpHpOBaTh Ha TPUMEpax poib U MeCTO (HU3UKU B (HOPMHPOBAHUE
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU
Y TEXHOJIOTH, B MPAKTUYECKOMN AEATEILHOCTHU JIIOICH

10.2

YUuThIBaTh TPAHUIBI TPUMEHECHUS W3YyYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepHaibHasi TOYKa, MHEpLIUAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJI0, UACATBHBIN T'a3; MOJIENIA CTPOEHHUS ra30B, )KUAKOCTEW U TBEPABIX TEI,
TOYCUHBIN JICKTPUUECKHH 3apsi — IPH pelieHuH GU3HIECKUX 3a1a4

10.3

10.4

Pacno3naBath Qusnueckue sBneHus (IPOLUECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OPSIMOJIMHEMHOE JBU)KEHHME, CBOOOJHOE TMaJeHUe Tell, ABWKECHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa TeJ
OpU HarpeBaHuu (OXJIQXKIEHHM), TEMJIOBOE paBHOBECHE, MCIIApEHUe,
KOHJIEHCallus, IJIaBJIeHUEe, KPUCTATN3alHsl, KUIICHHUE, BIaXKHOCTh BO3/yXa,
MOBBILICHHUE JaBJICHU ra3a Ipy €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b
MEXy IapaMeTpaMH COCTOSIHUS Ta3a B U30IIPOLECCAX; IIEKTPU3ALUS TEl,
B3aUMOJICUCTBUE 3aps10B

OnuchiBaTh MEXaHUYECKOE JIBUKEHHE, UCHONb3Yys (U3MUECKUE BETMYMHBI
KOOpPJMHATA, IIyTh, [IEpEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CUIIa,

UMITyJIbC ~ TEJla, KUHETUYeCKas DJHEpPrus, IOTCHIUAJIbHAs JHEPIUs,
MexaHuyeckas paboTa, MeXaHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
IPAaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HUCHOJIb3YyEMbIX BEIUYMH, MX
0003HaUEHUS W €IMHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTHMMHU BEJIMYMHAMU

10.5

OnwuceiBaTh M3y4YCHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SBIICHHS,
UCTIONB3Ys (PU3NUECKUE BEIMYMHBL: JaBIICHHE Ta3a, TeMIIEpaTypa, CPeIHsA
KAHETHYECKast SHEPTHUs Xa0THYECKOTO JIBYDKCHUS MOJIEKYT,
CPeIHEKBAIpaTUYHAs  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSSL JHeprusi, pabora raza, Ko3(QQHUIMEHT MOJIE3HOIO JCHCTBUS
TEIJIOBOT'O IBUTATEJNsl; IPU ONKMCAHUU PABUIBHO TPAKTOBATh (PU3HUECKHIA
CMBICJI HMCIIOJIb3YEMbIX BEJIIMYMH, WX OOO3HAYCHMS M €AMHUIIbI, HAXOAUTh
(bopMybl, CBS3BIBAIOIIME MAHHYIO (U3WYECKYIO0 BEIUYMHY C JAPYTHMMHU
BEJIMYMHAM

10.6

OnucelBaTh  M3yYEHHBIE  DJJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBJICHUS (IPOILIECCHI), UCTONb3Ysl (PU3HMUECKUE BEITUYHHBI:

I



ANEKTPUUECKUN 3apsill, JJICKTPUUYECKOE TMOJe, HANpPsKEHHOCTh MO,
MOTEHLKAN, Pa3HOCTh MOTEHLMAJIOB; IPU ONMCAHUU MTPABUIIBHO TPAKTOBATh
(bu3nYeCcKuil CMBICI UCIIONIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U €TUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOUINE TaHHYIO (DU3MYECKYIO BEIUYHHY C
JIPYTMMH BeTUYMHAMU

10.7

AHATM3UPOBATH (PU3NIECCKHUE MPOIIECCHI U SBIICHUS, UCIIONIB3YS (DU3MUECKHe
3aKOHbl M TPUHUUIIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsI
HploToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPIuu, 3aKOH COXpaHEeHHs
UMIYJbCa, MPUHIUN CYNEPHO3UIMH CHUJI, TPUHIUI  PABHOMPABHS
WHEPLUATIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KHHETHUYECKYI0 TEOPHIO
CTPOCHHUSI BEILECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpEIHENH KHUHETUYECKOU
SHEPrUH TEIUIOBOTO JIBIDKEHUS MOJICKYN ¢ aOCOJIFOTHON TeMIlepaTrypow,
MEpPBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHS DSJIEKTPUUYECKOIO
3apsna, 3akoH KylioHa; mpu 3TOM pas3inyaTh CIOBECHYH0 (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHs (TpaHUIIBI, 00JIacTH
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHHLMUIBI JCHCTBUS MallWH, NPHOOPOB W
TEXHUYECKUX  YCTPOMCTB; pa3inuyarb  YCIOBHS HMX  0€30MaCHOTO
HCIIOJIB30BaHUs B IIOBCEITHEBHON KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 10 HCCIICIOBAHUIO (U3UYECKUX SIBICHUU |
IMPOLCCCOB C UCIOJIB30BAHUECM IIPAMBIX U KOCBCHHBIX I/IBMepCHI/If/'I; IIpu 3TOM
dbopMyIIMpoBaTh POOIIEMy (3a/1a4y) ¥ TUTIOTE3Y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEII0KEHHOTO 000PYIOBaHUS, IPOBOUTH OIBIT
U pOpMYJIMPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh MpsIMbIE U KOCBEHHBbIE M3MEPEHUs (U3UUECKUX BEINYMH;
IpU ATOM BBIOMpPATH ONTHMAIbHBIA CIIOCOO M3MEPEHHS M HCIOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXIYy (PU3UYECKHUMH  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHUN; MpPU OSTOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHpOBAaTh  pe3yJibTaThl MOJYYEHHOW  3aBUCHUMOCTH
(GU3MYEeCKUX BEIWYUH B BHUJIEC TAOIUI] W TPaQUKOB, ACNaTh BBIBOABI IO
pe3yabTaTam UCCIEI0BAHUS

Cobmnronate npaBuiia 0€30MacHOrO TPYyAa IpHU MPOBEACHUN UCCIEI0OBaHUN B
paMkax  y4eOHOro  3KCIIEpHMMEHTa,  y4eOHO-HCCIIEOBAaTEIIbCKOM U
IIPOEKTHOM IEATENBHOCTH C UCIIOJIB30BAHUEM U3MEPUTEIIBHBIX YCTPONCTB U
1a00paTOpPHOro 000py10BAHUS

Pemate pacuérHbple 3a7auM ¢ SBHO 3aJaHHOM (uU3MUYECKOW MOJIENbIO,
UCTIONB3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BBIOMpaTh (PU3MUECKYIO MOJIEIb, BBIACTATH (PU3HUECKIE BETUUYUHBI
u (opmynel, HeoOXoauMble AN €€ peleHHs, MPOBOIAUTH PACUEThl U
OLICHUBATh PEAILHOCTD MOJyYEHHOT0 3HaUeHUs (PU3NUECKOMN BETUUMHbI

Pematn Ka4CCTBCHHBIC 3aJa4u: BBICTpAanBaATb JJOITM4YC€CKHU

HCIIPOTHBOPCUYNBYIO ICIIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOI\/'I Ha HU3YYCHHBIC




3aKOHBbI, 3aKOHOMCPHOCTH U (pI/I3I/I‘-ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh  mpu  peuieHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM  JUIi  TOWCKA, CTPYKTYPHPOBAHUS,
UHTEPIpPETAllMd ¥ TPEACTaBIeHUs Y4eOHOW U  HayYHO-IOIYJSPHOM
UHPOPMALIMU, TOJYYCHHOM U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATh MOTyYaeMylo HH(PpOpMAITUIO

10.16

[TpuBOIUTH MPUMEPHI BKJIaa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI

10.17

Hcronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3UKE B MOBCETHEBHOM KU3HU
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHWH C TMpudopaMHu |
TEXHUYECKUMHU YCTPOWUCTBAMHM, IUISI COXPAHEHHS 3I0POBBS M COOIIOICHUS
HOPM 5KOJIOTUYECKOTO IMOBEICHHS B OKPY>KaIOLIeH cpere

10.18

PaGoTate B rpynme C BBINOJIHEHUEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTY IPYIIIbI, PAIIMOHATIBHO PACTIPEACISITh 0053aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJCKBaTHO
OLICHUBATh BKJIAQJ KaXJIOIO M3 YYAaCTHUKOB TPYIMIbl B pEIICHHUE
paccmaTpuBaeMoi mpooIeMbl

11 KITACC

Kox
NMpoBEPsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro 001ero 0Opa3oBaHuA

JleMOHCTpHpOBAaTh Ha TPUMEpPaxX pOJb U MECTO (U3UKU B (HOPMHPOBAHUE
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B TNPAKTUYECKOM NEATEIBHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuTbiBaTh TpaHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3UYECKUX MOJeIeH:
TOYEYHBIN DJIJIEKTPUYECKUM 3apsij, sAepHas MOJENb aToMa, HYKJIOHHas
MOJIENIb aTOMHOTO sI/Ipa MPH PEIICHUN (PU3NUECKUX 3a7ad

11.3

PacnioznaBate ¢uznueckue siBieHus (IPOLECChl) U 0OBACHATh UX HA OCHOBE
3aKOHOB  9JICKTPOJUHAMUKH W KBAaHTOBOM (M3UKHU: 3JIEKTpUYECKas
POBOIMMOCTb, TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MArHUTHOE JCHCTBHUS
TOKa, B3aMMO/ICHCTBHE MarHUTOB, 3JICKTPOMArHUTHASI UHYKIIUS, ICHCTBHE
MarHUTHOTO TIOJS HAa TMPOBOJHMUK C TOKOM U JBWKYIIUICS 3aps,
AIIEKTPOMAarHUTHBIE KoneOaHus " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPaKEHHE, MpPEIOMIICHUE, HWHTepdepeHIus,
nudpakuus W MoNSApU3aIMs CBETa, TUCIEPCHs CBETA, (POTOAICKTPUUSCKHIA
abdekt (PporodddekT), cBeTOBOE AaBlIEeHUE, BOZHUKHOBEHHE IJMHEHYATOrQ
CIeKTpa  aTtomMa  BOJOpOJA,  ©CTECTBEHHAas W  HCKYCCTBEHHAs




pPaarnOaKTUBHOCTDb

11.4

OnwuceiBaTh M3y4YCHHBIC CBOWCTBA BENIECTBA (DIIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTb Ppa3IMYHBIX Cpel) U
DJIGKTPOMATHUTHBIE  SBIEHUS  (IIPOIECCHI), HCMONB3ysl  (PUINIECKUE
BEJIMYMHBI: SJICKTPUUECKUHN 3apsiji, CUIIa TOKA, SJICKTPUUIECKOE HAIPSKCHNUE,
AJNIEKTPUUECKOE COMPOTUBIIEHHE, pa3HOCTh moTeHnuanoB, JJC, pabora
TOKa, WMHIYKIMS MarHUTHOTO ToJis, cuia Awmmepa, cwia Jlopena,
WHIYKTUBHOCTh KAaTYIIIKU, SHEPTHSI AJEKTPHUECKOTO U MATHUTHOTO TIOJICH,
MEepUOJl U YacTOTa KOJICOAHWH B KOJICOATEIBHOM KOHTYpE, 3apsii M CHIia
TOKA B TIPOIECCE TapMOHMYECKHX OJCKTPOMAarHHTHBIX KOJICOAHHH,
(GOKyCHOE pacCTOsSHME U ONTHYeCKas Cujia JIMH3BL, [PH ONMUCAHHH
MMPpaBUJIBHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HUCHOJIb3YCMBIX BCJIMYHUH, HUX
0003HAYCHHU M E€AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIUE TAHHYIO
q)HSI/I‘-ICCKyIO BCJIIMYMHY C APYTHUMU BCINYHHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAaHTOBBIC SIBJICHHSI M TPOIECCHI, HCIOIB3Ys
du3nYecKue BEITUYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI
M YacToTa CBETa, JHEPTHsl M MMITyJIbC (POTOHA, MEpHOA MOJypacraja,
SHEPrUs CBS3M ATOMHBIX fJIep; MPU ONUCAHWUU TMPABUIBLHO TPaKTOBATH
(U3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €UHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TaHHYIO (U3MYECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMU, BBIYUCIATH 3HAUYCHUE (PU3NUECKON BEITHMUMHBI

11.6

11.7

11.8

AHanmm3upoBaTh (PU3MUECKUE MTPOIECCHI U SBICHUS, HCIOIB3Ys (PU3NIECKHe
3aKOHBl W MpPUHOUINBL 3akoH OMa, 3aKOHBI TIOCJIEI0BaTENbHOIO U
HapajIeIbHOrO COEAMHEHUs IPOBOJIHUKOB, 3aK0H Jxoyis — JIeHna, 3akoH
3JIEKTPOMAarHUTHON MHAYKIHUH, 3aKOH NPSMOJMHEHHOTO pacHpOCTpaHEHUs
CBETAa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI IIPEJIOMJICHHSI CBETA, YpaBHEHUE
OnHmTeiHa 118 QoTorpdexTa, 3aKOH COXpAaHEHUs DSHEPruM, 3aKOH
COXpaHEHMs HMMIIYJIbCA, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOIrO 3apsja, 3aKoH
COXpPaHEHMs MAacCOBOIO YHUCIA, MOCTyJaThl bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; Ipu 3TOM pa3iuyaTh CIOBECHYI (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXKEHME M ycJoBHs  (TpaHMLBI,  00JacTH)
PUMEHUMOCTH

Onpenenarb HampaBiI€HUE BEKTOpa MHAYKIUUM MArHUTHOIO  MOJA
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHIa

Ctpouth M OMHCHIBATH M300paKE€HHE, CO37aBacMOE TUIOCKUM 3EpKalioM,
TOHKOM JTUH30U1

11.9

Brimmonusats OKCIICPUMCHTBI IO HCCICAOBAHHIO q)HBI/IquKI/IX SIBJICHUA U
IMPOLCCCOB C UCIIOJIB30BAHUCM IMPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ; IIpru 5TOM
dbopmynupoBath mpodsieMy (3a7a4y) U TUIIOTE3Y yIeOHOTO IKCIIEPUMEHTA,
coOupaTh yCTaHOBKY M3 MPEI0KEHHOTO 000PYI0BaHUS, IPOBOUTH OMBIT
1 GOpPMYyIHUPOBATH BHIBOIBI

11.10

OC}’HIGCTBJ'I?ITB IpsAMBIC U KOCBCHHBIC H3MCPCHUA (i)mnqecxnx BCJIMYHH,

IpU ATOM BBIOMpPATH ONTHMAIbHBIA CIIOCO0 M3MEPEHHS M HCIIOJIb30BATh

I



U3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSMBIX H3MEPEHHI; IPU 3TOM KOHCTPYHUPOBATh yCTAaHOBKY, (PMKCHPOBATH
pe3yJbTaThl TOJNyYEHHOH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE
TabIuI U TpadUKOB, 1€1aTh BBIBOKI 110 PE3yIbTaTaM HCCIIEIOBAHUS

11.12

Cobmroath npasuiia 6€30MacHOro TPy MPU MPOBEICHUH HCCIICIOBAaHUI B

pamMKax  y4eOHOro  OKCHEpHMEHTa,  Yy4eOHO-HCCIEIOBATENLCKOH W
HpOGKTHOﬁ ACATCIIBHOCTU C UCITOJIb30BAHUCM U3MCPHUTCIIbHBIX YCTpOﬁCTB n

J1abopaTopHOro 000pyIOBaHUs

11.13

11.14

11.15

11.16

Pemate pacuérHple 3amauyud ¢ SBHO 3aJaHHOW (DU3UYECKON MOJIEIBIO,
UCIOJIBb3Ys (PU3MYECKUE 3aKOHBI ¥ TIPUHIIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS
3a/1auu BEIOMPATh (PU3UICCKYIO MOCIIb, BBIJCIATH (PU3HUECKHUE BEITMUNHBI
u (opmynel, HeoOXoauMble AN €€ pemeHHs, MPOBOAUTH PACUYETHl U
OILICHUBATH peaJ'II)HOCTI) HOJ'Iy‘-ICHHOFO 3HAYCHUA (1)1/13H‘~ICCKOI>1 BCJIIMYNHBI

Pematp KaueCTBEHHbBIE 3a/1auu: BBICTpauBaTh JIOTUYECKH
HENPOTHUBOPEUMBYIO IIETIOUYKY PACCY>KICHH C OMOpOil Ha H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SBICHHUS

Hcnonp3oBaTh  MHpU  pelieHHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHGOPMAIIMOHHBIE  TEXHOJOTHMH  JUIs  TIOUCKA, CTPYKTYpPUpPOBAHUS,
UHTEpIpEeTallud U TMPEACTaBICHUS Yy4yeOHOW U HAy4YHO-MOMYJISIPHOM
uHbOpMaIMKU, TONYYEHHON W3 pa3jdMYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJTM3UPOBATh MOTydaeMyIo HH(PpOpMaIUio

OOBSCHATh TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUYECKUX

YCTpOﬁCTB; pa3jindaTb YCJIOBHUA HX 0€30IIaCHOT0 HCHOJIB30BAaHHUS B
MMOBCEIHEBHOMN JKU3HU

11.17

[TpuBOIUTH pUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKu, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOIUI

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3HKE B IOBCEIHEBHON KU3HU
Ui obecriedeHrsi 0€30MacHOCTH TIpU  oOpamieHHH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3[0pOBbS U COOIIOACHUS
HOPM 5KOJIOTUYECKOT0 NTOBEICHUS B OKPY>KaIOLIEH cpefe

11.19

PaGoraTte B rpymme C BBIMOJHEHUEM PpA3IUYHBIX COIMAIBHBIX POJICH,
MJIAHUPOBATH PA0OTY TPYIIIBI, PAITMOHAIIBHO PACcIpeIesTh 00SI3aHHOCTH U
IJIAaHUPOBAThL JACATCIBHOCT B HCCTAHAAPTHBIX CHUTyallMAX, aJACKBATHO
OLICHUMBAThL BKJIad KaXJIO0ro M3 YYaCTHUKOB TIPYIIbl B PCOICHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon Kox nposepsiemoro

pa3xejia JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITIO3HAHUA

1.1

®uszuka — Hayka o npupone. Hayunele meTonbl
MO3HAHUS OKpY’Karolero mupa. Ponp sxcnepuMenTa
U TEOpuHM B IIpolecce IO3HAHUS IPUPOABI.
DKCMEPUMEHT B U3HKE

1.2

MonenupoBanue ¢usuueckux  SBICHUN u
npoueccoB. Hayunble runore3sl. Pusmueckue
3aKOHbl ¥ TEOpUHM. ['paHMLIBI TPUMEHUMOCTH
¢usznyeckux 3aKoHOB. [IpUHIUI COOTBETCTBUSL.
Ponrb u w™ecto ¢umsuku B  dopmupoBaHUH
COBPEMEHHOM  HAyyHOM KAapTUHBI  MHUpa, B
MIPaKTUYECKON JAESATEIbHOCTH JIFOIeH

MEXAHUKA

2.1.1

#i#HPar#HHKIHEMATHUKA

Mexannueckoe — aBwkeHue.  OTHOCHUTEIBHOCTh
MexaHu4yeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropust

2.1.2

[lepememienne, ckopocTh (CpeaHsisi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM

TOYKM, UX IPOEKLHUU HA OCH CUCTEMBI KOOPIMHAT.
CrnoeHue nepeMeIeHui 1 CII0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE NMPSIMOIMHENHOE
nBuKeHue. ['paduku 3aBUCHUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHMS, NYTH U IEePEMEIICHUS
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.1.4

2.1.5

CBoOoaHOE TazieHue. Y CKOpeHne cBOOOHOTO
HagcHUs

KpuBonuneiinoe JBHOKCHHE. PaBHOMepHOE
JIBUOKEHUE MATEPUAIBHOM TOYKH MO OKPYKHOCTH.

YrnoBasg CKOpOCTb, JIMHEWHAss CKOpoCThb. Ilepuon u
yactoTa. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE

2.1.6

Texuuueckue YCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHUC
CHapsA 0B, ICTIHBIC U pCMCHHBIC ICPEaAaIN

2.1.7

[IpakTueckue padboTel. M3mepeHue MIHOBEHHOM

CKOPOCTH. HccrnenoBanne COOTHOIICHUS MCXKOY




2.2

23

Iy TSIMH, PO ICHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PaBHBIC MPOMEKYTKH BPEMEHH
MpH PaBHOYCKOPEHHOM JIBMDKCHHHM C HadalbHOMN
CKOpPOCTBIO, paBHOM HYym0. M3ydeHune IBHKEHUA
mapuka B BSA3KOW KUJKOCTH. M3yueHue IBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIIEHO

#i#HPari#H## JUHAMUKA

2.2.1

IIpunnun  otHocutensHOcTH ['amunes. Ilepsbiid
3ak0H Hprorona. THepumanbHbIe CUCTEMBI OTCYETA

222

Macca tena. Cuna. [lpuHuun cynepno3uium Cui

223

Bropoii 3akoH Hpr0TOHA [UIs1 MAaTEpUaIbHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MUCO). Tperuit
3akoH HploTOHA A1 MaTepuanbHbBIX TOYEK

224

2.2.5

3akoH BceMHUpHOTO TsAroTeHus. Cuiia TSHKECTH.
[lepBas kocMmuueckasi ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHUSI U cuja TpeHus mokos. Koaddumment
Tpenus. Cuiia CONpOTUBIICHHUS TIPU IBUKCHUU TeJla

B JKU/IKOCTHU WJIH T'a3e

2.2.7

2.2.8

229

[ToctynarenbHOE W BpallaTE€IbHOE  JIBUKEHUE
a0CoOJIIOTHO TBEPAOTO TETa

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpallCHHUS.
[Inedo cunbl. YcnoBUsi paBHOBECHST TBEPAOTO Teya B
NCoO

Texuuueckue YCTpOﬁCTBaI MOAIIHUITHUKH, IBUXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHwe ABMOKEHHS
Opycka 0 HAaKJIOHHOM IJIOCKOCTU MO JeHCTBHEM
HECKOJbKMX cwil. MccnenoBaHue 3aBUCHMOCTH CHII
YOPYTOCTH, BO3HHUKAKOIMX B JaehopMupyeMmoit
NpYyKUHE U PE3MHOBOM 0Opaslie, OT BEIWYHHBI HX
nedopmaruu. VccnenoBaHue ycloBUil paBHOBECHS
TBEPJOTO TEJIa, UMEIOIIETO OCh BpaLICHUs

#iHPari##3AKOHBI COXPAHEHU A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepUalbHbIX TOUEK. VIMITyIbC CHIIBI M U3MEHEHHE
MMITyJIbCa Tella
232 3akoH coxpaHeHus umnyisca B MCO. PeaktuBHOE

JIBIDKEHUE

233

Pa6Gora cusl
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MoIIHOCTh CUIBI

Kunernueckass »sHepruss MaTepHaIbHOM  TOYKH.

235 TeopemMao KMHETHYECKOH SHEPTHU
[TorenumansHas sHepruda. [loTeHiManbHas SHEpPrus
236 yIpyTro neGopMHUPOBaHHON TPY>KUHBI.
o [ToreHnmanpHast SHEPTUs Tela BOJIM3HM MOBEPXHOCTH
3emun
[ToreHnmaabHbIC W HENOTEHIMATIbHBIC CHIIBL. CBS3b
3.7 pabOThl HEMOTCHIMATBHBIX CHJI C H3MCHEHUEM
o MEXAHUYECKOW DHEPIUM CHCTEMBI TEl. 3aKOH
COXpaHCHHS MEXaHHUUECKOW YHEPTUN
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHuueckue  yCTpPOMCTBA:  JABWIKEHHE  PaKer,
o BOJIOMET, KOTIep, MPYKUHHBIN MTUCTOIET
[TpakTudeckue paboThl. M3yueHne CBsI3u CKOPOCTEH
23.10 TeJ TPU HEynpyrom ypaape. McciemoBaHue cBS3H

paGOTH CHUJIBl C HW3MEHEHHEM MEXaHMYeCKOU
OHCPIruu TCJiia

3 MOJIEKVYIJISIPHASA ®U3UKA U TEPMO/INHAMUKA
#it#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETHYECKOW TeopuHu. BpOyHOBCKOE ABUKEHUE.
Huddysusa. Xapakrep IBHKSHHUS W B3aUMOIACHCTBUS
YacTHI] BEIIECTBA
Mopenu cTpoeHus Ta30B, KUIKOCTEH W TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIEN

313 Macca MOJIEKYJI. KommnuecTso BEILIECTBA.
[TocTostHHast ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU HIEATBHOTO
rasa
AOcomoTHast Temmeparypa Kak Mepa CcpeaHen

3.1.6 KMHETUYECKON SHEPruu  TEIUIOBOTO  JIBHIKEHUSA
yacTu] raza. lllkana remneparyp KenbBuna

317 VpaBuenne Knaneitpona — MengeneeBa. 3akoH
JanproHa

318 I"azoBbI€ 3aK0HBI. M30mpOLIECCH B HAEATBHOM Ia3e C

MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMA,




u30x0pa, n3obdapa

3.1.9

TexHU4ecKue ycTpoicTBa: TEPMOMETpP, OapoMeTp

3.1.10

[TpakTuyeckue paboThl. Mi3MepeHre Macchl BO3yxa
B KJIACCHOM KoMHate. McciienoBaHue 3aBHCHUMOCTH
MEXJy MapaMeTpaMH COCTOSHUS Pa3pesKEHHOTIO
rasa

3.2

OCHOBbI TEPMOJAMHAMMUKN

3.2.1

TepMoauHamuyeckas cucrema. BuayTtpennsis
DHEPTUsl TEPMOAMHAMHUYECKOW CHCTEMBI U CIIOCOOBI
€€ U3MEHCHUS

3.2.2

KonmuuectBo Temnmotrsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO U€aTBLHOTO ra3a

3.23

33791031 TEIUIONEepEeIayuu: TEIIONPOBOJHOCTb,
KOHBEKIMSA, M3JIy4YyeHHe. TermoéMKOCTh  Telna.
VYnenoHagd  TEIUIOEMKOCTHL  BellecTBa.  Pacuér
KOJINYECTBA TEILJIOTHI MPHU TEIUIONEepeaue

324

IlepBbii 3akOH TepMOAMHAMHUKH. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKU K HM3O0IPOLIECCAM.
I'papmueckas uHTEpIperanus paboThl raza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIIMTIBL JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIUIOBBIX MammHax. KodppuumeHtr mose3Horo
nevicteus (nanee — KI1J1) TerutoBoit mammuusl. [ukon
Kapno u ero KIIJ{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLlECCOB B NIpHpoAe. TemioBble JBUTATENN.
DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTCTHKN

TexHn4yeckue ycTpoilcTBa: JBUIAaTElb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEMJI0EMKOCTH

33

#i#HPartt## AT PETATHBIE COCTOAHN A BEILIECBA. ®A30BbIE

3.3.1

332

[NEPEXO/IbI

[TapooOpa3zoBanue u KoHaeHcauus. Vcmapenue u
KUTNEHWe. YJienpHas TemioTa MapooOpa3oBaHMUsL.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS

AOGCOmIOTHAs M OTHOCUTENbHAS BIAYKHOCTh BO3/AyXa.
Hacelienssiii nmap

333

TBépnoe Ttenmo. Kpucrammmyeckue u amopgHbIe
Tena. AHM3OTPOIUS CBOMCTB KpucTamuioB. JKuakue
KpucTayibl. COBpeMEHHbIE MaTepHaIbl




[InaBienne u Kpucramumszauus. YJeiabHas TEIUIOTa

334
riasnenus. Cyomumanus
3.3.5 YpaBHeHUe TEII0OBOro OaaHca
TexHuuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KaJTOPUMETP, TEXHOJOTUHU IOTYYCHUS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUHI
337 [TpakTueckue paboTel. W3MmepeHue BIaKHOCTH
o BO3IyXa
4 OJIEKTPOAMMHAMUKA
###HPar#t##JIEKTPOCTATUKA
411 OnexTpuzanus Ten. ONEeKTpudeckuil 3apsa. [lBa
o BHUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOHUKY, AMIIEKTPUKHU U TTOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsiaa
414 B3aumoneiictBue 3apsaoB. 3akon Kymnona
DJeKTpUYECKOe ToJe. HanpsoxéHHocThb
4.1.5 anektpuyeckoro mons. IlpuHnun cyneprnosuiuu.
JluHuy HanpsHKEHHOCTH AIEKTPUYECKOTO TTOJIS
416 Pabota in AIEKTPOCTATUYECKOTO TIOJISL.
o IMoteniuan. Pa3HOCTh MOTEHITHATIOB
4.1 [IpoBOAHMKM W  JOUAJNEKTPUKH B  IOCTOSHHOM
4.1.7 ANEKTPUIECKOM mnoJie. Jusnexrpuaeckas
MIPOHUIIAEMOCTD
OnektpoémkocTs. KonaeHcaTop. DNeKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHAEHCAaTopa. ODHEpPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texnuueckue YCTPOMCTBA: AIEKTPOCKOT,
419 AIEKTPOMETP, 3JIEKTPOCTATUUYECKAs 3alluTa,
o 3a3eMJIEHHE  DJIEKTPOIPHOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. Nsmepenne
o 3JIEKTPOEMKOCTH KOHIEHCATOPA
H#HPart#HITOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBAHUS MOCTOSIHHOTO
421 aneKTpuueckoro Toka. Mlcrounuku toka. Cuia Toka.
4.2 [TocTosiHHBINM TOK
4.2.2 Hanpspokenue. 3akon Oma a1t yyacTka 1uenu
473 DIeKTprUYecKoe COTPOTHUBJICHUE. VYnensHOE

COIIPOTUBJICHHUEC BCIICCTBA
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HOCHCHOB&TGHBHOG, napajjiCJIbHOC, CMCIIaHHOC
COCAMHCHHNE ITPOBOJHUKOB

4.2.5

4.2.6

PabGoTta snextpuueckoro Ttoka. 3akoH Jxoyns —
Jlenua

MontHoCTb OJIEKTPHUYECCKOI'0 TOKa

4.2.7

anekTpojaBwkymas cwia (manmee — OJC) wu
BHYTPpEHHEE COMPOTUBJICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTST MTOJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Kopotkoe 3aMbikanue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBIEHUS  METAJIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTb

4.2.9

4.2.10

ONeKTpuYeckuii TOK B  Bakyyme. (CBoiicTBa
SJICKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBeHHass M MpPUMECHAs

MPOBOAMMOCTh TONXYNpPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [loaynpoBogHUKOBBIE IPUOOPHI

4.2.11

DneKTpruYecKuid TOK B JNEKTPOJIUTAX.
DNIEKTPONIUTHYECKAs TUCCOLUALINS. DIIEKTPOIU3

4.2.12

4.2.13

DneKTpuyecknii TOK B razax. CamMoCTOSATEIbHBIN U
HECaMOCTOSTENIbHBIA  pa3pan. Pasznuusble THIBI
CaMOCTOATENbHOTO pa3pana. Monunus. [ltazma

TexHUYecKkue yCTpoOMCTBa: aMIEPMETP, BOJBTMETD,
peocTaT, HICTOYHUKH TOKa, 3JIEKTPOHATrPEBATEIIBHBIC

puOopHI, AJEKTPOOCBETUTENbHbIE puOopHI,
TEPMOMETP CONPOTHBIICHUS, BAKyyMHBIH JHO[,
TEPMUCTOPbI u (boTOpe3UCTOPHI,
MOJIyIPOBOIHUKOBBIN TMO/J, FalbBaHUKA

4.2.14

11 KITACC

Kon
pa3neJia
4
4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTuueckue paboThl. HM3ydeHue CMeIIaHHOro
COEJIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucTOUHMKA TOKa U €ro
BHYTPEHHETO COTPOTHUBIIECHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

SJIEKTPOAMHAMUKA

##HPari#H#MAT HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKLNWA




IlocTosstHHEIE MAarHuThbl. B3aumonelictBue

4.3.1 HOCTOSHHBIX MArHUTOB
MarnuTtHoe mnosie. BeKTop MarHUTHOW WHIYKIUU.
439 IIpunnun cyneprno3unmu. JIMHMM  MarHUTHOM
e vHAyKIuU. KapTrHa nTMHUA MarHUTHOM UHIYKIHHA
T0JISI TOCTOSTHHBIX MarHUTOB
MarauTHoe 1oJie MPOBOJHUKA ¢ TOKOM. KaptmHa
JUHUW TOJIA JUIMHHOTO TPSIMOTO MPOBOJHUKA U
433 3aMKHYTOT'O KOJBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OmweiT  Opcrena.  BsaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cwiia Amrepa, €€ MOyJib M HalIpaBJICHUE
Cuna Jlopenna, €€ MoOAyJdb U HaIpaBJICHHE.
435 JIBM>KeHUE 3apssKEHHOW YacTUIlbl B OJTHOPOJHOM
MarHuTHoM noJje. Pabora cuisl Jlopenna
43.6 SIBneHne ANeKTPOMArHUTHON MHAYKITUU
437 IToTok BekTOpa MArHUTHOM UHIAYKLIMU
438 OJAC wuHaykmuu. 3aKOH  3JIEKTPOMArHUTHOM
o uHyknuu Oapajest
Buxpesoe anexrpuueckoe nose. 9JC uHAYKIINN B
4.3.9 IIPOBOJHUKE, JBUXKYLIEMCSl IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuo Jlenna
4311 NunyktuBHOCTh. fBiNeHne camomuaykimu. JC
e CaMOUHIYKIHH
4.3.12 DHeprusi MarHUTHOTO TMOJISI KaTYIIKU C TOKOM
43.13 DIEeKTPOMArHuTHOE T0JIe
TexHuueckue yCTpOWCTBA: MOCTOSHHBIE MArHHTBHI,
4.3.14 AJIEKTPOMArHUThI, JIEKTPOJIBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHUIl, HHAYKIIMOHHAS TICYb
[TpakTiueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyIKH ¢ TokoM. MccrnenoBanue neiicTBust
4.3.15 IIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnepoBanue  sIBJICHUS — DJIEKTPOMArHUTHOM
WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
##H#PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbhnas cucrema. CBOOOIHBIE KONIEOAHMS.
5.1 5.1.1 INapmonnueckne xonebanusa. Ilepuon, dacrora,
amMIuInTy1a u dasza KoyeOaHun
5.1.2 IIpy>xuHHBINA MassTHUK. MaTeMaTU4eCKUN MasTHUK
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YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunematnyeckoen  AMHAMHYECKOE  OINMCAHHE
K0J1e0aTeNbHOr0 JBU)KEHUS

[IpeBpamienye »HEPruM NpU TaPMOHHUYECKUX
KoseOanusax. CBA3b  aMIUTUTYABl  KoJeOaHW
MCXOJHOW BEJIMYMHBI C aMIUTUTYIaMU KoJeOaHMi
€€ CKOPOCTU U YCKOPEHHUs

KonebarenbHblii KOHTYD. CBobonHBIC
DIIEKTPOMAarHUTHbIE KOJE€0aHUS B  HJICAIBHOM
KOJICOATEIbHOM ~ KOHTYpe. AHAJIOTHS — MEXIY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

3akou COXPAaHCHUA OHCPTHUn B nacajIbHOM
K0JIe0aTEIILHOM KOHTYpE

BrinyxieHHbIE MEXaHUYECKHE KoJieOaHusl.
Pe3zonanc. Pe3onHaHcHass kpuBas. BbIHYXJI€HHBIE
AIEKTPOMArHUTHBIC KOJICOAHHS.

IlepemennsbIil TOk. CUHYCOUIaTbHBIN IEPEMEHHbBIN
TOK.

5.1.10

MOH_[HOCTB NEPpEMECHHOTO TOKaA. AMHJII/ITYI[HOG n
IICIZCTBYIOIIIGG 3HAYCHUC CUJIbI TOKA U HAITPAKCHUA
Tpancpopmarop. IlpousBoacTBo, mnepepada U
notpebiieHue JIEKTPUYECKON SHEPIuu.
OKOJIOTUYECKME  PUCKM  TPU  IPOU3BOJICTBE
ANEKTPUYECKOU DHEPTUH. Kynberypa
MCIIOJIb30BaHUSl DJIEKTPOIHEPTUU B IOBCEIHEBHOMN
KHU3HU

5.1.11

5.1.12

Texnuueckue YCTPOMCTBA: ceifcmorpad,
JIIEKTPUYECKHUH 3BOHOK, JIMHUH JJICKTpONepeaay

[TpakTiueckue paboThL. HccnenoBanue
3aBHCHMOCTH MEePHOJIa MaJIbIX KoJieOaHMil rpy3a Ha
HUTA OT JUIMHBI HUTA M MAacchl TIpy3a.
HccnegoBanne nepeMEHHOrO0 TOKa B ILENU U3
MOCJIEZIOBATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYIIKA U PE3UCTOPa

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnuveckue BOJTHBI, YCIIOBHS
591 pacrnpocTpaHeHus. [Tepuon. CkopocTthb
pacnpocTpaHeHus U JuinHa BoJHbI. [lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI
599 ##HPar###  Uatepdepenuus wu  audpakmus

MEXaHUYCCKUX BOJIH




523

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. BricoTa
toHa. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HU3Iy4YCHHS
AJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BEeKTOpOB E, B 1 v B 21IEKTPOMAarHuTHOMN BOJIHE B
BAKyyMe

5.2.5

5.2.6

CBONCTBa 2JEKTPOMAarHUTHBIX BOJH: OTPaKEHHE,
IIPEJIOMIICHHE, HoJIApU3aLus, mrdpakius,
untepdpepeHua. CKOPOCTb ANEKTPOMArHUTHBIX
BOJIH

[Ilxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMATHUTHBIX BOJH B TEXHHUKE U OBITY

5.2.7

[lpyHUMIIBI ~ pagUOCBSI3U U TEJEBUICHHUS.
Pannonokanus. DNeKTpOMAarHUTHOE 3arpsi3HEHUE
OKpYKaroIien cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas JAUATHOCTUKA B
TEXHUKE W MEIULMHE, pajap, paauoNpHEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-neunb

53

5.3.1

#iHPari##OII TUKA

[IpsimonuHeiiHOEe  paclpocTpaHeHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPaKEHUS CBETa.
[TocTpoeHne M300paskeHUH B IUIOCKOM 3epKaJie

53.3

534

[Ipenomienue cBeTa. 3aKOHBI IPETOMIICHHS CBETA.
AOGCOIOTHBIN MOKa3aTeNb MPEIOMIICHUS

ITonmHoe BHyTpeHHee oTpaxenue. IlpenenpHbin
YIOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

53.5

Mucnepcus cBeta. CioHbIM cocTaB 0ei0ro cBera.

[BeT

5.3.6

Cobuparoniyie U pacceuBaromue JUH3bI. TOHKas
nuH3a. oKycHOE pacCcTOSIHUE U ONTUYECKas CUila
TOHKOM JuH3BL [locTpoeHne wu300pakeHUil B
coOuparoImux 1 paccenBaromux Jun3zax. opmyna
TOHKOM JIMH3EI. Y BEJIMUEHUE, JaBaeMOe JIMH30M

5.3.7

IIpenenst NIPUMEHUMOCTH F€OMETPUYECKON
ONTHKH

53.8

Wntepdepennus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOJIr01eHUS MaKCHMYyMOB "
MHUHMMYMOB B HHTep(EPEHIIMOHHONH KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB




Hudpakmus  csera. udpakinuonHass pemérka.
VYcnoBue HaOMIOICHNS TIIaBHBIX MAaKCHMYMOB ITPH

339 MaJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
TU(HPaKIIMOHHYIO PEIIETKY
5.3.10 [Tonsspu3zanus ceeta
Texuuueckue YCTPOWCTBA: OYKH, nyma,
5311 ¢doToammapar, MIPOCKITUOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs  OITHKAa,
TG paKIMOHHAS PEIIETKA, TOISPOUT
[IpakTuueckue paboTbl. M3mepeHue mokazaTens
5312 MPEIOMIICHUS. HccaenoBanue CBOMCTB

n300pakeHuit B TnH3aX. Habmroaenue aucnepeun
CcBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

['panuribr MIPUMEHUMOCTH KJIaCCHYECKOMN
MexaHukd. [locTynaTel TEOpUU OTHOCUTEIHLHOCTH:

WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B
BAaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHHIITEITHA

6.2

6.3

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTH.
33.MCI[JICHI/I€ BPEMCHU U COKpAIICHUC NJINHBI

DHeprus ¥ UMIYJIbC CBOOOIHON YaCTHIIBI

6.4

Cesi3p  Macchl C DJHEPrMed M  UMIYJIbCOM
CBOOOJHOM YacTHUIbl. DHEpPrusi MOKOsI CBOOOJHOMN
YaCTHIIbI

7.1

KBAHTOBAS ®U3NKA

H##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. Dopmyna I[lmaHka CBS3M SHEpPruu
¢oToHa € €ro 4actoTod. DHEPrusi U HMILYJIbC
dboToHa

OtkpeiTHE U UccnenoBanue GotordpdexTta. OnbITH
A.I'. CroneroBa. 3akoHbl (poTorddekra

VYpaBuenue OiiHmTerHa s portodddexTa.
«KpacnHas rpanuma» porodddexra

7.1.4
7.1.5

Jasnenue cBera. OnwiTe! [1.H. JIebenena

XUMHUYECKOE E€HCTBUE CBETA

Texauueckue YCTpOMCTBA: (hoTOdTIEMEHT,
dboTomaTYNK, COIHEUHAs: OaTapesi, CBETOUO

7.2

CTPOEHHME ATOMA

7.2.1

Moguens aroma Tomcona. Onbitel Pesepdopaa mo
UCCJIEI0BAHUIO CTpOeHUs aroma. [lnanerapuas
MOJ€eJIb aToMa




7.2.2

Iloctynmatel bopa. HM3myueHue U MOIVIOIICHHE
(GOTOHOB MpH MEpexo/ie aToMa C OJHOTO YpPOBHS
SHepruu Ha napyroi. Buubl cnektpoB. Crnektp
YPOBHEM 3HEPIUM aTOMa BOJOPOAA

7.2.3

BosiHOBBIE cBoOiicTBa yactul. BosHbl ne bpoins.
KopmyckynspHo-BoaHOBOM ayanusM. udpaxims
AJIEKTPOHOB Ha KPUCTAJLIAX

7.2.4

CroHTaHHOE U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI Jiazepa

7.2.5

TexHuyeckue yCTpOWMCTBA: CIEKTPaJIbHbIA aHaIU3
(criekTpoCKoII), Jlazep, KBAHTOBBIH KOMIBIOTED

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOrO CIIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HAOIIOACHUSA " pEeruCTpaluu
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OnbITE Pesepdopaa
M0  OMNpEACNICHUIO COCTaBa  PaJMOAKTUBHOTO
msnyuenusi. CpoiictBa amb(da-, Oera-, ramma-
u3ny4yeHus. BnusHue pagnoakTUBHOCTH Ha KUBbIE
OpTraHU3MBbI

7.3.3

OtkppiTue npoTOHA M HeWTpoHa. HykioHHas
mozenb siapa I'eitsenbGepra — HBanenko. 3apsn
anpa. Maccooe uncio sapa. M3otornsl

7.3.4

7.3.5

7.3.6

Anbda-pacnian. OJIEKTPOHHBIM W TO3UTPOHHBIN
Oera-pacmas. ["amMa-uznyyeHue. 3aKoH
PaaMOaKTHBHOTO pacraja

DOHeprus CBsA3U HYKJIOHOB B JIpe. SlaepHble CUIIbL.
HedexT mMacchl siapa

Snepuble peakuuu. JleneHne U CUHTE3 A1ep

7.3.7

7.3.8

Anepupii  peaktop. TepMosaepHbBId  CHHTES.
[IpoGiieMbl U TEPCHEKTUBBI SJIEPHON SHEPTETUKU.
DKOJIOTUYECKHE aCIEKThI sIIEPHON IHEPIETUKH

9J'IeMeHTapHBIC qaCTUILIBI. OTKpHTI/Ie MO3UTpPOHA.
CDYHI[aMCHTaJIBHLIe B3aUMOJCHCTBUSA

7.3.9

TexHuueckue yCTpOWCTBA: JIO3UMETP, Kamepa
Bunbcona, saepHblil peakTop, aToMHas 6oM6a

7.3.10

[IpakTnueckue pabotel. MccnenoBanue TpeKoOB
yacTull (110 TOTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Bes3nus, sipkue 3BE3MBI,




II1aHCThI, UX BUAMMOC ABUKCHHC

8.2

8.3

Conuneunast cuctemMa. [lmaHeTsl 3eMHON TpYIIIIHIL.
[InaHeThI-TUTAaHTBl U UX CIYTHHUKH, KapPJIUKOBBIC
riaHeTsl. Manbie Tena COJIHEUHOM CUCTEMBI

Connne, ¢orochepa u armochepa. ConHeunas
AKTHBHOCTb

8.4

HcTtounuk sneprun CosHIa U 3BE37

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIepaTypa, 170.4
B3aMMOCBS3b. JMarpaMma «CrneKTpaJIbHbIN KJIacc —
CBETUMOCTBY. 3BE311bI IJ1aBHOU
MOCJIEIOBATEILHOCTH.  3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUTS 3BE3] TJIABHOM
MOCJIEI0BATEIbHOCTH

8.6

H#i#Par##BuyTtpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE TPEJCTABICHUSI O MPOUCXOXKICHUU
u >Bomronuy CoJstHIIa ¥ 3BE3/1. DTalbl )KU3HU 3BE3T

8.7

Mneunsiii Ilyte — nHama ['anaktuka. CnupanbHas
CTpyKTypa ['aylakTuKu, pacnpeaeieHue 3831, raza
u e, llonoxxenune u nawxenue ConHLA B
["anaxtuke. [lnockast u cepudeckast mOACUCTEMBI
["amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B sA/1pax rajlakTUK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennoni, teopust bosbioro B3peiBa. Monens
«ropsiuei Beenennoi». PenukroBoe usinyueHue

MacmrabHas CTPYKTypa Bceenennon.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMUU




HPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM Pe3yJbTaTaAM O0CBOEHHS
NMPOBEPSIEMOr0 OCHOBHO# 00pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro 001ero
TpeOOBaHMS oOpa3oBanus

ChopmupoBaHHOCT, YMEHUH pacro3HaBaTh (DU3UYECKHUE SIBICHUS

(npoueccm) H 00BICHATH UX Ha OCHOBE HN3Y4YCHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararomumMHn (bl/ISI/I‘-IeCKI/IMI/I IIOHATHUAMU n

BCIIMYNHAMHU, XaPAKTCPU3YIOINUMHU (I)I/ISI/I‘ICCKI/IC MpOoICCChl

ChopMUpOBAaHHOCTh YMEHHH TPUMEHATh 3aKOHBI  KJIACCHYECKOM
MEXaHHKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOW (DM3HMKH JUISI aHAIHM3a U OOBSICHCHHS
SIBJICHUH MHKPOMHUpPA, MaKpOMHpa W MEraMupa, pa3indarh yCIOBHS
3 (rpaHuIbl, 00JIaCTH) MPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYEHHOCTh
WCIIOJIb30BAaHUsI YAaCTHBIX 3aKOHOB;, aHAJIM3HPOBATh (DU3HUECKUE
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI H

3aKOHOMCPHOCTH

CpopMUpPOBAaHHOCTH yMEHHSI pa3inyaTh YCJIOBHS TMPUMEHUMOCTHU

Mojenell PU3NIEeCKUX Tell U MPOIeCCOB (SIBICHUIA)

ChopmupoBaHHOCT, yMEHHS peliaTh pacu€THbIE 3a7auyd C SBHO
3aJJaHHOM W HEABHO 33JaHHON (PU3MYECKOW MOJENbI0: Ha OCHOBAHHH
aHajM3a yYCJIOBHS BBIOMpaTh (PHU3MYECKUE MOJENH, OTBEYAIOIINe
TpeOOBAHMM 3a]]a4H, IPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTyJaThl  (PU3MYECKHX  TEOPHM  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJOB PEIICHMs 3aJad, NPOBOAUTH Pacy€Thl Ha
OCHOBAaHMHM HMEIONIUXCS JaHHBIX, AaHAJIM3WPOBATh pE3yJbTaThl U
KOPPEKTUPOBATh  METOJbI  peHieHusT ¢  y4€TOM  TOJTYy4YEHHBIX

pe3yabTaToOB

Pemarp kauecTBeHHBIE 3a7auu, TpeOyIOUIMe MPUMEHEHUS 3HAHUN W3
pasHBIX pa3lieloB MIKOJBHOTO Kypca (M3HMKH, a TakKe HHTETpaluu
6 3HAHUM W3 JPYyrUX MPEeIMETOB €CTECTBEHHOHAYYHOTO  IIMKJIA!
BBICTPAMBATh JIOTHYECKYIO MIEMOYKY PpACCyXICHUH C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)PI3I/I‘-IeCKI/Ie SIBJICHUS




Bnanenue OCHOBHBIMU MeToAaMu HAy4HOI'O MO3HAHUS,
UCTOJNb3YyEeMbIMU B (HU3UKE: TPOBOJUTH IMpsIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTHUMANbHBIN CHOco0
W3MEPEHHSI U HUCIIONb3ysl M3BECTHBIE METOJNbl OLEHKH IOrPELIHOCTEN
U3MEPEHuH, MPOBOJUTH MCCIEOBAHUE 3aBHCUMOCTEH (U3UUECKUX
BEJIMYMH C HUCIOJb30BAHUEM TMPSIMBIX H3MEPEHUH, OOBACHATH
MOJTy4YE€HHBIE PE3YyJIbTaThl, UCIOJNB3Ys (U3NYECKUE TEOpPUH, 3aKOHBI U
MOHSTHSI, U A€TIaTh BBIBOABI; COOIOAATH MTpaBuiia 6€30MacHOro Tpy/ia

IIPU IPOBEICHUH UCCIICAOBAaHUH B paMKax y4eOHOTo 3KCIIepuMeHTa U

y4eOHO-UCCIIEIOBATENILCKOM  JICSITEIBHOCTH  C  HCIIOJIb30BaHUEM
UM(GPOBBIX  HU3MEPUTENBHBIX  YCTPOMCTB U J1aOOpaTOpPHOIO

o0opyIoBaHUs

ChopMHUpOBAaHHOCTP ~ YMEHHUM  aHAJIM3UPOBaTh HM  OIICHUBATH
MTOCJIEICTBHS OBITOBOM M MPOM3BOJICTBEHHOM JACATEIPHOCTH YEIOBEKA,

CBSI3aHHOM ¢ (M3MYECKUMHU MPOIECCAMHU, C TIO3MIMHA DKOJIOTHYECKOM
0€e30IaCHOCTH; MPEJCTaBICHUI 0 palOHAIbHOM
MPUPOJONOIB30BAHUM, A  TaKXKe€  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHUM HAayKM W TEXHOJOIMH g JAJIbHEHIIEro pa3BUTHUSA

YeJI0BEUECKOro 00IIecTBa

10

OBnageHue pa3nTUUHBIMH croco0amMu  paboTel ¢ HH(pOpMAaIHen
(GU3NYECKOTO  COJAEpXAaHMUS C  HCIOJNB30BAaHHEM  COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHH; pPa3BUTHE YMEHHH KPUTHYECKOTO

daHaJIM3a U OLUCHKH JOCTOBCPHOCTU HOquaeMOﬁ HH(bOpMaI_[I/II/I

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMUYECKUE TOHATHSA, TEOPUM U 3aKOHBl Ui aHaiuu3a U
00BsICHEHUSI (PU3UYECKHUX IMPOIECCOB, MPOUCXOANINX Ha 3BE3IAX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpene; JIBHKEHUS

HeOECHBIX TEJI, DBOIOLIMH 3BE31 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
HO ®U3UKE

Kon
Kon "
pasaena/r IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
3JJE€MEHTAa
€MbI
1 MEXAHHUKA
1.1 KNHEMATHUKA
111 Mexannueckoe ABHUKCHUC. OTHOCHUTEILHOCTE
o MEXaHHUYECCKOI'O ABUKXCHMUS. CucreMa oTcuéra
MarepuanbHas TOUKA.
ol | TPask
EE€ pamIyc-BeKTop:
Ft)=(x(z) e b =(r)),
TpaeKTOpPHA,
[epeMeleHIIe:

1.1.2 - = - - =
ﬁ?'zf'{f:]—rl::f]j:}': _T]= A
=(Ax.Ayv.AD),

IyTE.
CrnoeHIle NepeMelIeHIT:
CKOpOCTL MaTepHaHBHOﬁ TOYKMH:
. Ar . -
Lh=— —f',={L-':I_.U___.U_ 5
m Ar—l . o
Ax , , .
1.1.3 v =— =X,/. aHANOTHYHO v, =)/, U.= I/
At
Crno:eHne cropocTeil: &, =0, + 0, -
Beruucnenve nepeMenieHus U IyTH MaTepPUAIbHON TOUKH
IpY NPSAMOJTMHEWHOM JABMXKEHHH BJIOJIb OCH X IO IrpaduKy




3aBUCUMOCTH Vx(t)

» . _AD i
YCRopeHIle MaTepHaTbHOI TOTKIL J = E\‘ =u'= [al .
r—ald

1.1.4
ﬁu.l. oF ir [
i, =— =|uv. | . aHATOTHYHO f?,.=|[uJ 1, a.=(uv.)".
N - & 7 d ip - = 4F
PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHUE:
x(1)
0
+
1.1.5

ox

(®)




Ox

const

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOG JABHKCHUC!

i
(r)=x,+ + =
X(r) =2 + byt +—

v (r)=uv, +ar

+ Uiy

s

1.1.6 a, = const
vy, =Y, =2a,(x; - x,)
L
Ilpo JBICKEHNH B OHOM HAIpABIEHHH OVTE § = 41
CBo0OoaHOe najzieHne. Y CKOpeHUue CBOOOIHOTO MaIeHUSI.
¥ l_ 78
1.1.7

o Xt X

JIBim>keHue Tesa, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

I



X() = x, + Uyt =2 + Ly cosa-f

Wi =y, .F+E'T—'I. + Uy sina - r—%

!
[

v, f)=u, =v,cosa

o (f)=uy, + g, =y sina— gt

[g.=0
| &, =-g=const

Mol

wR

KpuBonuneirinoe nprxeHue. JIBUkeHre MaTepruagibHOU
TOYKH IO OKPY>KHOCTH.

VYrioBas U IMHEHAs! CKOPOCTh TOUKHU:

IIpu paBHOMEPHOM ABMKEHUHU TOYKH IO OKPYKHOCTH

27




2o
. LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE TOUKH:

c

R
. [lomHOE yCKOpEHUE MaTepUaTbHON TOUKH

TBépnoe teno. IloctynarensHoe 1 BpalaTeIbHOE

JIBIDKEHUE TBEPAOTO Tena

1.2

JANHAMUKA

1.2.1

WNuepuuansaele  cuctembl  orcyé€ra. llepssiid

Herotona. [IpuHiun oTHOCHTENBHOCTH [ anuiest

3aKOH

1.2.2

Macca tena. IlloTHOCTE BeniecTna:




A

Cuna. [IpuHIMn cyneprno3uuuy CUil:

PaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Herotona: quist MarepuansHoi Touku B UCO




p

F
At
pu

F
const
— —
E, Fy

105 Tperuii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOYEK:
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3akoH BCCMUPHOI'O TATOTCHHA: CHUJIbI TIPUTSKCHUA MCKIAY

TOYCYHBIMU MAaCCaMH paBHBI

1.2.6




Cuita TSKECTH. HeHTp TSDKECTH Tejla. 3aBHCHMOCTH CHIIBI
TSDKECTH  OT BBICOTHI h Haa TIOBCPXHOCTHIO IIJIAHCTHI

pagumycom RO:

mg

(R

h)

GMm




Cwuna ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHMS:
F
p
UN
1.2.8
Cuna TpeHus NoKos:
F

Tp

IA




Koadduruent tpennst

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalICHU:

M| = Fl, rae | — nnedo cuiel

OTHOCUTENIPHO  OCH, TPOXOASIIEd  uepe3  TOUKY
NEPIEHUKYIIPHO PUCYHKY

O

1.3.2

HeHTp Macc Tia. HeHTp MacCC CUCTCMbI MATCPUAJIBHBIX




TOYCK:




B OIHOPOJHOM II0JIC TAXKCCTU




const)

HCHTP MACC TCJIa COBIMAAACT C €ro HECHTPOM TANKCCTU

VYcnosus paBHosecus TBEpaoro tena B MCO:

[M'] + M, +...=0

1.33 _ ~
1.#"] +F,+...=0
HHHParft
3akon Ilackans
1.34
JaBneHnue B xxuaKocTH, nokosieics B MCO:
p
H#i#HPar#tit#t | P
1.3.5
0
+
pgh
3akoH Apxumena:
F
HHHPar##
1.3.6

Apx




1.4

HHHP ar#H#
1.4.1

BBITECH

€CJIM TeNO H KUAKOCTh nokosATcsa B ICO, to

Apx

pgV

BBITCCH

VcioBue 1aBaHus TEN
3AKOHBI COXPAHEHUA B MEXAHUKE

NMiynsc MaTepHaIbHON TOYKH:




Nmnynbc cucteMsl Ted:

p

p

HHHParHH :
1.42

+




3aKOH M3MEHEHUS M COXPAHCHHS UMITYJIbCA:
B UCO

A(

HHHP artH#
143




1 BHEIITH

At

2BHEIIH

At

B UCO , ectu







1BHELITH

2BHEIH

PeakTuBHOE ABUKEHUE

F
4
HUHParH Ar ¥
144 Pa60Ta CHJIbl Ha MAJIOM IICPEMCIICHU U
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1.4.5 i

MOIIHOCTh CHUJIBL:

€CJIH 32 BpeMsi




At
pa60Ta CHJIbI U3BMCHACTCA Ha , TO MOIIHOCTH CUJIBI

Ad
P=—| =F-v-cosu
Arl, o

1.4.6

Kunernueckas 3Heprus MaTepuaabHOW TOUKHU:

KHH

my

2m




3aK0OH U3MCHEHHS KHHETUICCKOM OHCEPTHUU CUCTCMbI

MarepuasibHbIX To4Yek: B UCO AEkun = A1 + A2 + ...

1.4.7

[ToreHumanbHas 3Heprus:

JJI1 TIOTCHIHMAJIBbHBIX CHJI

12

InoTeHI

2n0TeHI;

AE

MOTEHI]




[ToreHnmanbHas SHeprus MaTepUaIbHON TOUKHU B

OIHOPOJHOM IT10JIC TAXKCCTH:

IIOTCHIY

mgh

[ToreHuuanbHast SHEPrus ynpyro aehopMUPOBAHHOTO

TCIa:

TTOTEHI]




1.4.8

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOW SHEPTUH:
Euox = Egyum + Eq:\'.rtem
B IHICO AEuex = Ageex HETIOTEHLL CHAs
B HCO AFyex = 0, 8CTH Apcex menorenn. cax = 0

1.5

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

'apMonnyeckue  KojaeOaHWS ~ MaTepUATLHOH  TOYKH.
Ammumitynqa u ¢aza  konebanmil. KuHemarmueckoe
OTHCaHue:

A )= Asin| @f +9,4),

v ) =x,

alfi=(v, ), =—w'dfl =a +e'x=0,
IJIe X - CMEIICHUE U3 PABHOBECHS.

I[I/IHaMI/I‘ICCKOG OIMNCAaHHC:

ma

mao

. JTO 3HAYHUT, YTO




—kx.

OHepreTuieckoe OnucaHue (3aKoH COXpaHEeHUs

MEXaHUYECKOM SHEPrun):

ms ke ot k4™
2 2 2 2

CBsi3p aMIIUTYIbl KOJeOaHUN CMENIeHHUs] MaTepHaabHOM
TOYKM C AaMIUIUTyJaMu KojeOaHuii €€ CKOpOCTH u

YCKOpPCHUS:

U =04, a_ =w° 4

ITepuon 1 yacToTa KoJeOaHUH:

Hepnoz[ MaJIbIX CBOGOI[HI)IX KoebaHuii MaTeMaTHYECKOTO

MassTHHKaA:

1.5.2 i
IF=2m |—

g
[Tepuon cBOGOAHBIX KOJIEOAHUI PYKUHHOTO MasiTHUKA:

m
T =1n:,I T

153 Boinyxxnennole  kosnebanus. Pezonanc.  Pe3onaHcHas
5.
KpHBast

HOHepC‘{HBIC n MpOaOJIbHBIC BOJIHBI. CKOpOCTL

pacnpoCTpaHEHUs U JUIMHA BOJIHBI:
1.5.4




HNuTtepdepenius u audpaxiys BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJIIPHASA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

Mopenu CTpoeHHsI Ta30B, >KHAKOCTEM M TBEPIBIX TeIL.
[Tycth TepMoauHaMHUUeCcKas cucTema (Tenno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. TOrja KOJIMYeCTBO BEIIECTBA
v

2.1.1 B




rac

— 4nciao ABOrajpo, m — Macca CUCTEMBI (Tena),

U
— MOJIIpHAsi Macca BEIeCTBA

2.1.2 TermoBoe NBUKEHUE aTOMOB U MOJIEKYJT BEILIECTBA

2.1.3 B3auMoaeiicTBre YacTUIl BEIIECTBA

2.14 Huddysus. bpoyHoBckoe ABMKEHNE

2.1.5 Monpens uneansaoro raza B MKT

CBsi3pb MeXay JaBlIEHHEM U CpeJHell KUHEeTHYeCKO

3Heprnel71 MMOCTYNAaTCIIbHOTO TCIIJI0BOI'O JABHMOKCHUA




MOJIEKYJI uaeanbHoro raza (ocHoBHoe ypaBHenue MKT):

1 —
P=-my =
3

n

=—n-g
J |

OCT

Lid | b2

i" m, | 2

| ¥

rae m0 — Macca 0JTHOM MOJIEKYJIbI,

- KOHIICHTPALIMS MOJIEKYJI

2.1.7 AbcomoTtHas temneparypa: T =t +273K
CBs3p TeMIepaTypsl Ta3a €O CpelHeH KHHETHYEeCKOH
DHEPTHEeH TIOCTYNaTeIbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYJI:
2.1.8 (mae®| 3
Epee =| —— | =—kT
e =
2.1.9 Vpasuenue p = nkT

2.1.10

Mopenb naeanbHOTO ra3a B TepMOJUHAMUKE:




| VpaprerHe Mermeneera — Knanefiposa
| BelpecieHHe [UTA BHYTPeHHEH 3HeprHH

VpasHenne Menieneepa — KnanefipoHa (nmpiMeHHMBIe

JAMICI):
PF:EﬂI:uRI=NkT, p=ﬁ.
L K

Bripaxenne 118 BHYTPeHHET 3HEpPI 0MHOATOMHOTO ILT
Ta3a (IpIMeHIMEle OPMET 3AIICH):

U=2vRT =3 MT =22 RT =ve T =3 p¥
2 2 2 1 2

2.1.11

3akoH Z[aJ'ILTOHa JJIL JaBJICHUA CMCECHU Pa3pCIKCHHBIX I'a30B:

i




2.1.12

W3omporieccsl B pa3peikeHHOM Ta3e ¢ MOCTOSHHBIM YUCIIOM
MoJieKys N (C IMOCTOSTHHBIM KOJTMYE€CTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

const

n3zobapa (p = const):

const




I'padpuaeckoe npeacrasiaeHue uzomnpoueccoB Ha pV-, pT- u
VT- nnarpammax.

OOBeINMHEHHBIN Ia30BbIHA 3aKOH:

const

JJI1 TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCBIIIIGHHBIe N HCHACBIIICHHBIC TIIapbI. KauectBennas

3aBUCUMOCTD IINIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa

2.1.13
OT TeMmIepaTypbl, WX HE3aBUCUMOCTb OT 0O0BEMaA
HACBIIIEHHOTO Tapa
Brnaxxnocts Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTD:
2.1.14 =

p

HaChIIIIapa




(7

(1)

(7

(1)

napa

p

HACBIIIapa

napa

HN3MmeHeHue ar PEraTHbIX COCTOSIHUM BEIIECTBA: HUCIapCHUC

=1 Y KOHJICHCAIVSI, KUTICHHUE KHUIKOCTH

2116 W3meHeHne arperatHblx COCTOSIHUM BEIIECTBA: IUIABJICHHE
o U KPUCTAJUTU3ALIUS

2.1.17 [TpeoOpa3oBanue sHEprun B pa3zoBbIX MEpexoaax




2.2

TEPMOJVMHAMUKA

2.2.1

TermnoBoe paBHOBECHE U TeMIIEpaTypa

222

BuyTpennsis sneprust

223

Teronepenaya Kak CIoco0 W3MEHEHHs] BHYTPEHHEU
sHepruu  Oe3  coBepuieHWs — paboTel.  KoHBekmws,

TEIIOMPOBOJHOCTD, N3JIYUCHUEC

224

KomndecTBO TENIOTEL.

VY nenbHas TEIIOEMKOCTE BEIIECTBA C:

cmAT

225

Y nenpHas Temiota napoodpazoBanus L: O = Lm.
Y nenbHas TeioTa miaBieHus A: O = Am.

VY aenpHas TEII0Ta CropaHusi Tormea q: Q = gm

2.2.6

2.2.7

DnemeHTapHas paboTa B TEpPMOJIUHAMUKE:

pAV

Bbruucnenne pabotel mo rpaduky mporecca Ha pV-

JIuarpaMme

IlepBbIil 3aKOH TEPMOIMHAMUKH:




AU

12

12

U

e

12

Anmabara:




12

12

U

A

AU

12
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Bropoii 3akon TepmoanHamMuku. HeoOpaTumbie mporiecch




[Tpunmne! aeiictBus TerminoBbix MammuH. KIT/I:

_ Ay e _ Q"w _|ann|=] N |an|

22.9 Qﬂw Qru.n: Qru.n:
MakcumanbHoe 3Hauenne KITJI. [ukn Kapno:
.. —-T. T
2.2.10 AN = Vg = = = | = =220
Ty Towe
VYpaBHeHue TermioBoro OagaHca:
1
+
2
2.2.11
+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3zanusa Tel W €€ TPOSBICHUS. DJIEKTPUUECKUU
3apsan. JIBa Buzaa 3apsiia. DIEMEHTapHbIN 3JIEKTPUUYECKUN

3apsa. 3aKoH COXPaHCHHUA IJICKTPHUICCKOI'O 3apsaa

B3aumoneiictBue 3apsaaoB. TodyedHbie 3apsibl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUAJICKTPUUYECKOM

MMPOHUITACMOCTBIO

j.—__;:.l"'fll'l?ll_ 1 _|‘J’:|'!‘3:
Br- 4nEE, ~

(5]

Onektpuyeckoe noisie. Ero neilcTBue Ha 3JIEKTPUYECKUE
3apsiabl

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

pOOHbIH




[Tone ToyeuHnoro 3apsaa:

OIHOPOJHOC II0JIC:




const.

KapTunbl TMHUN HAPSOSKEHHOCTH 3TUX MOJIEH

HOTGHHI/I&]’IBHOCTB QJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3HocTth MOTCHIUAJIOB U HAIIPSXKCHUC!

12

q(¢

IloTennuanpHas OHEPIrusa 3apsa B SJICKTPOCTATHUYCCKOM

oJIE:




—AW

ITorenmuan QJICKTPOCTATHYCCKOI'O IIOJIA:

CBs13b HANPSHKEHHOCTHU MOJISL M PA3HOCTH MOTEHIIUAIIOB JIJIS

OJIHOPOJHOTO 3MeKTpocTaTudeckoro noist: U = Ed

[TpuHUUI CynepO3ULMY dIIEKTPUIECKUX TIOJIEH:




<




0

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IT0JIC.

YcioBue paBHOBECHS 3apsi10B: BHYTPU MPOBOIHUKA

, BHYTPpHU U HAa TIOBEPXHOCTU MIPOBOAHUKA Q = const

I[I/I3J'ICKTpI/IKI/I B OJICKTPOCTATUYCCKOM

JusnexkTpuyueckas IPOHULIAEMOCTD BELIECTBA €

Konznencarop. DIeKTpoE€MKOCTh KOHICHCATOpA:

IIoJIC.




DIEKTPOEMKOCTb TUIOCKOTO KOH/IEHCATOpPA!

&€

eC

3.1.10

HapannenBHoe COCAMHCHNEC KOHACHCATOPOB:




apann




IlocnenoBateabHOE COCAUHEHHE KOHACHCATOPOB:




eleon g




OHeprus 3aps>KEHHOr0 KOHIEHCATOopa:

3.1.11

qU




cU

2C

3.2

3AKOHBLI TIOCTOAHHOI'O TOKA

3.2.1

322

Cwua Toka:

_4q
Ar A=l
ITocTosHHEIN TOK: | = const

Jnst mocrosiHHOTO TOKA = It

YcaoBus CyHICCTBOBAHHUA SJICKTPUUYCCKOI'O TOKA.

Hanpspoxkenne U u OJIC E

323

3akoH OMma AJig y4acTKa Henu:




C‘)J’IGKTpI/I‘IeCKOG COIIPOTUBJICHHUC. 3aBHCUMOCTD
COIIPOTUBJICHHA OAHOPOAHOTO IMPOBOJHUKA OT €ro JJIMHBI 1

ceueHus. Y JenbHOoe COIIPOTUBJICHUEC BCIICCTBA.

324 P

Ucrounnku Toka. /1C ncTouHmMKa TOKA!

3.25




A

CTOPOHHUXCUJT

BHyTpeHHee conpoTHBIeHNE HICTOUHUKA TOKa

3.2.6

3axoH OMa 1711 TOJTHOW (3aMKHYTOM) 3JIEKTPUUECKOM 1IETH:

E =IR +Ir, otkyna

Rr




[TapamiensHOE COeTMHEHUE TIPOBOTHUKOB:
I=11+12+...,Ul=02=..,

napasut

3.2.7 =




[TocnenoBarenbHOE COEAUHEHUE IPOBOJIHUKOB!
U=U1+02+.,I1=12=.,

T1oC




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.

3akoH [[xoyinst — Jlenna:

QS

Ha pesucrope

QS




3.3

3.29

MOUHOCTB 3JAEKTPUUECKOTO TOKA:
Ad .
P=— =1IU
AT |50
TeruoBast MOILIHOCTb, BbIACIISIEMas HA PE3UCTOPE:
N

P—I:R—L; =T/
R

MomHOCTh HICTOYHUKA TOKA:

AAd
PE = CT um = E.IT
At

A=

3.2.10

3.3.1

CBoOOAHBIC  HOCHUTETH  DJICKTPUYECKUX  3apsoB B
MPOBOJAHUKAX. MeXaHu3Mbl MNPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PaCTBOPOB M PACIUIaBOB 3JIEKTPOJUTOB, T'a30B.
[TonynpoBoanuku. [1oa1ynpoBOAHUKOBBIN THOT
MAT'HUTHOE ITOJIE

MexaHndeckoe B3anMMOJICHCTBHE MArHATOB. MarautHoe
nose. Bexkrop  marmutHOM < mMHAyKuuu.  lIpuHnun

CyNEPIIO3UIIMY MarHUTHBIX MOJIEH:




JInaumn WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUH
HHAYKOWUHN MAar"dsuTHOI'O I10JIA I1I0JIOCOBOTO n

HO)IKOBOO6p A3HOI'O IIOCTOSAHHBIX MaroHuTOB

OnpiT Dpcrena. MarHuTHOE TOJIE€ TIPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUA HHAYKOUHW MArfvuTHOTO TIOJIA IJJIMHHOTO

33.2
OpsMOTO  MPOBOJHHKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOIHUKA, KATYIIKHA C TOKOM
Cuna Ammnepa, e€ HarpaBiiCHHE U BEJIUYMHA:
F
A
333
IBlsina

, [JI€ O — YI'OJI MCXKAY HaAIlIPpaBJICHHUEM IIPOBOJHHNKA U BEKTOPOM




334

Cuna JlopeHnua, e€ HanpaBiIeHUE U BETUYHHA!

Jlop

| gl vBsina
/1€ 0. — YTOJl MEX]Ly BEeKTOpaMu

. JIBI/I)KGHI/IG 3apH)KeHHOﬁ JaCTHULbl B OTHOPOJHOM MAarHuTHOM

IoJIC

3.4

OJIEKTPOMATHUTHA A MHYKIWA




[ToTok BekTOpa MArHUTHOW MHAYKIIAH:

D
B
34.1
S
BScosa
34.2 SIBnenue sanexkrpoMarHuTHON MHAYKIMU. DC nHayKuuu
3aKoH 2JIeKTpOMarHuTHOW uHyKiuu dapayaes:
A
343 E=—— =_|;I_-|rr
At A=)

O/1C MHAYKUMU B IPSIMOM MPOBOJAHUKE JJIMHOM 1,

344 JIBUKYILIEMCSI CO CKOPOCTBIO




)

B OTHOPOAHOM MArHvTHOM IIOJIC B:

Blvcosa

, TJIe 0. — YTOJI MEKy BEKTOpOM B 1 HOpmainbio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI




; €CIIH




TO

Bly

345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
L
I
34.6
0]
, mmn @ = LI

Camonnnykuus. S/1C caMOUHIYKIMH:

AT
=—L—| =-IT
B-iy| =-u

3.4.7

9Hepms{ MArauMTHOI'O ITOJIA KaTyYIIKHU C TOKOM:




3.5

3.5.1

2w

LI

OJIEKTPOMAT'HUTHBIE KOJIEFAHUA 1 BOJIHBI

Koneb6arenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC

KOJ'IC6aHI/IH B UACAJIbHOM KOJ'Ie6aTeJ'H>HOM KOHTYpC:
| 1 F) = G B2 0O + Py

|1(1) =g, = g, cos( e +@,) =1 cos(ct + )

®opmyna Tomcona:




LC

, OTKyJa

2

LC




CBs3b aMIUIATYABI 3apsia KOHACHCATOpa C aMILTUTYI0U
CWJIIBI TOKa TPU  CBOOOJHBIX  AJIEKTPOMArHUTHBIX

KoJIEOAHHX B nacajibHOM KoJIe0aTeIbHOM KOHTYpE€:

Qe ™~

) )]

3aKOH COXPAaHEHUs JHEPTHH B HJICATHHOM KOJIEOATEIHHOM

KOHTYpE:
3.5.2
3.53 BhIHYXIeHHBIE 2JIEKTpPOMarHuTHeIE KojeOanus. Pezonanc
Ilepemennbii  Tok.  IlpomsBoxcTtBo, mepemada u
noTpebiIeHue IMEKTPUUECKON SHEprUn
2 cuvt Lr* _cul_ LI
+ = T = R — comnst.
2 2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpUEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHOW BOJHE B
BaKyyMe:
E
3.5.5 L
B




[IIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

3.5.6
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpsamonuHeitHOE pacnpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Toueunslil uctounuk. JIyu ceera
3aKOHBI OTPAKEHUS CBETA.
a
3.6.2
al P
g
3.6.3 [TocTpoenne n300paXeHNH B TNIOCKOM 3epKaje
3aKOHBI IPETOMIIEHHSI CBETA.
IIpenomnenue ceera:
1
3.6.4

sino.

sinp.




AOCOFOTHBIN MMOKa3aTeNh MPETOMIICHHUS:

abc

OTHOCUTENBHBIN MTOKA3aTeNb PEIOMIICHHUS:

OTH




Xon nyueil B mpu3Me.
Vi=Va. iy =Mk,
CooTHOIIEHHE YacTOT M COOTHOUICHHWE JUIMH BOJH MpHU

nepexoie  MOHOXPOMATHYECKOTO CBETa 4Yepe3 TIpaHUILy

pa3aciia AByX OINTHYCCKHUX CPCO:




Iyl y

[TonHOE BHYTpEHHEE OTPAKEHHUE.

IIpenenbHbIN YroJl OJHOTO BHYTPEHHETO OTPAsKECHUS:

Sino

3.6.5 n

OTH




3.6.6

3.6.7

CoOuparome W paccewBaroOIIUe JHH3BL. TOHKas JIMH3A.

CDOKYCHOG PacCCTOAHUC U ONITUYCCKAA CHUJIa TOHKOH JIMH3HI:

PopmyIia TOHKOH JIMH3BL:




YBennuenue, JaBaeMoe JIMH301:




d T

o g h

f

ko
B ciyuae paccenBaroiiei TMH3BIL:

3.6.8







XoJ ay4a, MPOUEAIIErO JUH3Y MO IPOU3BOJIBHBIM YIJIOM
K € rmaBHOM ontuyeckoi ocH. [TocTpoeHne n3oOpaxkeHui
TOYKH U OTPE3Ka MPSMOU B COOUPAIOIINX M PACCEHBAIOIINX

JIMH3aX U UX CUCTCMax

3.6.9

3.6.

doroanmapar Kak ontudyeckuit mpubop. [maz  kak

OIITUYCCKas CUCTEMaA

Wnrepdpepentms  cBeta.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'CPpCHTHBIX UCTOYHUKOB!

) ) )
MAKCIIMYMET — A=2m—, m=0+1,+2 %3

i

t
La

|

-
+
i

MITHIIMYMEI — A=(2m 4 lf—_;, m=0,t1,£2,%

3.6.11

Hudpakmus ceera. [udpakinuonHas pemérka. YciaoBue
HAOJNIOZCHUSI TJIABHBIX MAaKCUMYMOB TIpH HOPMajJbHOM
NaJeHUd MOHOXPOMATUYECKOTO CBETa C JIMHOW BOJHBI A

Ha pet€TKy ¢ nepuojom d:

dsing




3.6.12

I[I/ICHepCI/ISI CBCTa

KBAHTOBAA ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBO! JIY AJIN3M

4.1.1

['nnore3a M. Ilnanka o kBanTax. @opmyna [Inanka: E = hv

®otoHbl. JHEprus GoToHa:




he

pc

Nmnynse ¢poToHa:

RS

hv




®dotorpdexr. Onwitet AL Cronerosa.

dororddekra

YpasHenue DitamreitHa st poTodaddexra:

¢doTona

ABBIXOOa
+

KUHmax

rie ,

3aKOHEBI




hv

dhorona

he

BBIXOJa

Kp




Kp

he

KUHmMax

my




4.2

43

eU

3an

4.2.1

JlaBneHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTBIO  IOTJIOIIAOIIYIO

MMOBEPXHOCTH
OU3MKA ATOMA

HnaHeTapHaﬂ MOJCJIb aTOMa

422

[Tocrynatel bopa. U3nydenue u nornomenue GoTOHOB MPU
Iepexo/ie aToMa C OHOI0 YPOBHS 3HEPTUU Ha JIPYTOM:

he
mn - .
Y

hv =|E, -E

™ |

423

4.3.1

JInHenyaTsie CIIeKTPHI.

Criextp ypoBHEl 3HEpPruM aToMa BOJIOpOJa:

E =ﬂ, n=1,23, _

" 2

e

OU3NKA ATOMHOI'O AJ1PA

Hyxnonnas monens sigpa ['eiizenOepra — iBanenko. 3apsin

sapa. MaccoBoe 4ucio aapa. M3oTtomnbl

4.3.2

PannoakTHBHOCTD.

Anbda-pacnan:

A A4 4

7 X—>5Y+ ;He
bera-pacnan.

DeKTpOHHBIN B-pacman:

A A J——
XY+ je+v,




[To3utponHslit B-pacnan:
A A 0
XY + €+ v,

I'amma-uznyueHue

3akoH PaaOaKTUBHOI'O pacrajga:

N()

433

HYCTB m — MaccCa paJhuOaKTHUBHOI'O BCIICCTBA. Torna

m(t)




—t

434

H,HepHBIC pcaknuu. I[e.]'[eHI/IG " CUHTEC3 A1CP




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

®wuzuka. 10 xknacc. YueOnuk. ba3zoBslil v yriryOonéHnabsiii ypoBHU. — Msikues .41,
byxosues b.b., Corckuii H.H.
®dwuzuka. 11 xnacc. YueOnuk. ba3zosslil u yriryOonéHnasiii ypoBHU. — Msikutes .41,

byxoBues b.b., Hapyrun B.M.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Hunaxtuyeckue marepuaisl Ousnka 10, 11 kmacc. — Mapon ALE.
TemaTudeckre KOHTPOJIbHBIE U CAaMOCTOsTENIbHBIE paboThl o pusuke 10, 11 kiacc. —

I'pomuena O.U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https://uchi.ru/
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