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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YPOBHE CpeaHero ooImero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJOXXEHUW M TPeOOBAHUM K pe3ysibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuérom denepanbHoil padodeil mporpammbl Bociutanus u KoHmenmuu
npernojaBanus yueOHoro npeamera «Puszmnka» B 00pa30BaTeNIbHBIX OpraHU3aIusaX
Poccuiickoit ~ ®denepanuu,  peaM3yOIMUX  OCHOBHbIE  00pa3oBaTEIbHBIE
IPOrPaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00a3aTeNbHOE NPEAMETHOE COJIEpPKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXNPEIMETHbIX UM BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOIro MpOLEcca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaroluXcs.
[Iporpamma 1o ¢usuke AaéT MpelICTaBICHHE O LENsIX, COJEp)KaHuHu, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCIHMTAHMS W Pa3BUTUS OOYYaAIOIIUXCSA CPEJICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (pusnku yriayOJIEHHOTO YPOBHS IO3BOJISIET pPeaii30BaTh
3aJa4i MPO(PEeCCUOHANBHON OpUEHTAIINH, HAMPaBJICHO HA CO3JaHMUE YCIOBUU IS
NPOSIBIICHUST CBOMX HHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIMMBI i1 MPOJOJKEHHs O00pa3oBaHUs B
OpraHM3alMsIX MPOPECCHOHANBHOTO O0pa30BaHUs MO Pa3IUYHBIM  (PHU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEUATIBbHOCTSIM.

B nporpamme mno ¢uszMke ONpENesioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UMKHU Ha YPOBHE CPEJIHETO 00I1er0o 00pa3oBaHUs: TUUYHOCTHBIE,
MeTanpeJMeTHble, MNpeaMeTHble (Ha  yriyon€éHHom  ypoBHe). HayuHo-
METOJ/IOJIOTHYECKON OCHOBOWM JJisi  pa3padOTKu TpeOOBaHMA K JUYHOCTHBIM,
METanpeJIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OOYYalolIMXCsi, OCBOMBIIUX
nporpaMmy 1o (U3MKE Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs Ha
yrayO0IEHHOM YPOBHE, SIBISICTCSI CHCTEMHO-/IEATEIIbHOCTHBIN TTOIXO.

[Tporpamma no (u3uke BKIIOYAET:

IUIAHUPYEMBIE Ppe3yJbTaThl OCBOCHUA Kypca (u3uMku Ha YrIyOnEHHOM
YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coJiep>kaHue yueOHoro npeamera « Pu3nka» no rojgaM o0ydeHusl.

[Iporpamma 1o Qu3uke WMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
MCIOJIb30BaHa YYUTEISIMU (DU3HUKH JJIS COCTABIICHUSI CBOMX pabOUUX MPOrPaMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPENOCTABISAECT BO3MOXKHOCTH JUIsl pealu3alydyd Pa3jIudyHbIX METOJUYECKUX
MOJIXOJJOB K NPENoAaBaHUI0 (U3MKU Ha YriayOJIEHHOM YpPOBHE IpHU YCIOBHUH
COoXpaHeHUs 003aTEIbHON YaCTH COJIEPKAHUSI Kypca.



du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:karomem mupe. [lIkonbHbINH Kype PU3NKK — CHCTEMOOOPa3yIOIIHii
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusmdeckoir reorpaduerd W acTpoHoMuei. lcronp3oBaHME U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNeNnusio Xapakrep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, NOJIy4eHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOWCTBaMH. M3ydeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00yyarolerocs, B (pOpMUpPOBAaHUE YMEHUI MPUMEHSITh HAy4YHBIH
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psAI uAeH, KOTOPbIE MOKHO PaCCMaTpUBAaTh KaK MPUHLHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3UKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBIsgeTcs
(bopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnoiaraeT HMCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TAaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yramyOnéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€3011acCHOCTH.

OcBoeHue cojiepkaHusl TPOrpaMMbl TI0 (PU3HKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
IOPUHLIUIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa yueOHoro mpouecca. ns yriayOiaéHHOTro
YPOBH — O3TO CHUCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHYECKHUE ONBITHI NPU HM3YyUYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanu3anuud (PU3MYECKOro NpakTUKymMa. B  mnepBoM ciydae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 knaccos, 1100 mociie mepBoro u
BTOPOTO TIOJNYTOAUN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus padoT NpaKTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MTOHMMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo @u3uMke cuUcTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBICHa €IWHBIM MepedHeM. Brioop
TEMATUKU JI1 STUX BHUAOB YUYEHHYECKUX TMPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYpPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipum sTomM obecmneunBaercs
OBIIAJICHHE OOYYArOIMIMMHUCS YMEHUSMU TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHs, MCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 33734y MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKON MOJEINbIO, MO3BOJISIOLINE MPUMEHSTh
U3y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, Tak |
MHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pasnenoB. /[ kauecTBEHHBIX 3aja4
IPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue TMPOTCKAHUS
(u3HYECKUX SIBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MoAENH AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOon€éHHOTO
YPOBHS Ha YPOBHE CpeAHEro o01Iero o0pa3oBaHus JA0IKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHeTe (QU3MKU MOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YyKa3aHHBIX B IpOTrpaMMe IO
bu3NKe YYEHUYECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpanlMoHHOE  000pyJoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIFOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAaHMUSI  M3yYaeMbIX SBICHHH W  MPOILECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHU.

JlabopaTopHoe 00OpynOBaHHME I YUYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMIUIEKTOB M OOECIIeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOyYaromMXCd K HayYHOMY
W3YYCHUIO TIPUPOJBI, pPa3BUTHE WX HHTCJUICKTYaJIbHBIX W  TBOPYECKUX
COCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAaHUA M (DOpMUPOBaHHE
MCCJIeI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjbTaTa M3YUYEHHUS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BAaHUEM (PHU3UICCKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (DU3WUKH JUIS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCHOHaNbHON  ACSITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
JTanbHEHIIeMy 00YUYSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHueM CIISAYIOMUX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBbI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYISIpHYI  (H3uKy,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY W DJIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUCCKUE 3HAHUS JJI O0BSICHEHUS
bu3nuecKuX SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCIOBHSIM 3aJayd, B TOM 4YHUCIE 3ajad
WHXCHEPHOTO XapaKTepa,

MOHUMaHue (U3NYECKMX OCHOB W TMPHUHIIAIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIaJICHHE METOJaMU CaMOCTOSITEJIbHOIO TUIAaHUPOBAHUS W TPOBEICHUS
GU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpEeTanuu  WHGOPMAIIIH,
OTIPEICIICHHSI TOCTOBEPHOCTH TTOJTYICHHOTO Pe3yIbTaTa,;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATEIbHOCTH;



pa3BuUTHE HHTEpeca K chepam mpodeccnoHanbHON AeSITeTbHOCTH, CBI3aHHON
¢ (PU3UKOMH.

B coorserctBun ¢ tpeboBanusiMu OI'OC COO yriuyOn€HHBIA ypPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsI BBIOMpaeTcss OOYYaAIOIUMUCS, IUIAHUPYIOUIUMH TPOJIOJIKEHHUE
00pa30BaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypOBEHb) HA YPOBHE CPEAHETO OOILETO
oOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JIa0OpaTOPHBIX M
NPAaKTHUYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEJCHUS J1a0OpAaTOPHBIX PAaOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTallbHas HayKa o mpupoje. Hayunsiit MeToq mo3HaHUs U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

DOKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus npupoisl. Habmoaenuwe u
HKCIIEPUMEHT B (PU3UKE.

Croco06b1 m3MepeHust (U3NUECKUX BEIWYWH (AaHAJIOTOBBIE W ITUGPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIWYUH  (aOcoiroTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOILECCOB (MaTepuaibHasi TOUKa,
aOCOJIIOTHO TBEPHOE TENo, HJealbHas >KUIKOCTb, WJCAIbHBIM Ta3, TOUYEUHBIN
3apsn). ['unoreza. dusndyeckuid 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. DU3nyeckKas
TEOpHs.

Ponp u Mecto Qu3uku B GOPpMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU IE€ATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHUS B LEMU IOCTOSHHOTO TOKa MpH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bU3HYECKUX BEIIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHSL.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4ll MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPJIHHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHOM TOUYKU OT BPEMEHHU U UX
rpaduxu.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOAHOrO mMajeHus. J[BukeHue Tena,
OpOILIEHHOT0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOPEHHS] MaTepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuHnentHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. I[lepumon m dacrora oOpaiieHwus.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: CIHAOMETP,
JBI)KCHUE CHApsOB, LEMNHbIC, MIECTEPEHYAThIE U PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

CrocoObI McclIeT0BaHUS ABUKEHUN.

Nnmroctpanus mpeebHOTo NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMS Tejda, OPOIIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUNA, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONMPENECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus MpU NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIDKCHUU.

N3mepeHnne  yCcKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
WCIIOJIb30BaHNEe IU(PPOBOM Ta0OPATOPUH).

N3yuenue nABWXKEHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXIY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHUOJa OOpalieHuss KOHHMYECKOTO MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBpiii 3akoH HproroHa. HMHepumanwsHble cucTtemsl orcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHble cUCTeMBbl OTcuéTa (OmpeereHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3unmuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOUYKH.

Tperuii 3ak0H Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckord IMHUPOTHL. JIBIKeHHE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUjla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. I'mapocrarndeckoe napienue. Cuia Apxumena.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECCHI: IMOJUIMITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS T€Nl B MHEPITUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCY€Ta.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEeHUE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K TeIy CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEIL.

N3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI NP JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HHKAIOIIUX B IMPYKUHE U
PE3MHOBOM 00pasIie, OT uX AehOpMaIIHH.

N3yueHne MBUIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO, IEPCKUHYTOU depes
JIETKUH OJIOK.

N3mepenne kodduimenta TpeHUs Mo BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanuie NBHKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 () PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHU Ipy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JABMIYKEHHE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpameHus. llnedo cuisbl
CrnoxxeHue cuil, NPUJI0KEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBecHs TBEPAOTO TeA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpPaH, peIIETUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IUIOMAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema O IBHKEHUH LIEHTPaA Macc.

MMmnysibec CWIIBI M1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTnBHOE IBMKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBimeHne o cCoXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGota cunsl Ha ManoM MW Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepHaIbHOW TOUYKH. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[loreHuuanbHple WM HENOTEHLUMaNIbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHimanbHas sHeprust yrnpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM TI'paBUTAUMOHHOM Imone. [loTeHnumanbHas sHeprus
TeJa B IPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE miapa). Bropas
KOCMMYECKas CKOPOCTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUHU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum Uil HUI€aTbHOM KUJKOCTH KaK CJIEACTBHUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTHUU.

TexHu4yeckne yCTpoWCTBa U TEXHOJOTHUUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, NPYXKUHHBIM MUCTOJNET, THUPOCKON, (UrypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHepruu Tela Mpu COBEPUICHUU PAOOTHI.

B3auMmHble mpeBpalieHus KUHETUYECKOM M NHOTCHUMAJIBHOM JHEPruu IIpU
JIEWCTBUU HA TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH Npu CBOOOTHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepeHne nMmyJiibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECHCTBHH.

W3mepeHne KHHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATLHON YHEPTUU MPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NpPHU JBHXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOI MeOPUUI.

OcCHOBHBIE TMOJIOXKEHUSI MOJIeKyJIsipHO-KuHeTn4ueckoil teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe nBuxkeHHE. XapakTep
JIBWKEHHS W B3aMMOJECHCTBUS 4YaCTHUI BewlecrBa. Mopaenu CTpoeHus Tras3oB,
KUJAKOCTEH W TBEPABIX Tel W OOBSCHEHHE CBOMICTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl e€ u3mepenus. Illkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUM: YACTHUILIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcoOTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3omporneccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3p  MEXIy [JIaBJI€HUEM U CPEOHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIbLHOIO TEIJIOBOTO JBUXKEHUS MOJEKYJ HACAIBHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIbHOTO Ia3a).

CBs13b a0COIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Hemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddyszust sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrE MOJIEKYL.

Mojenu KpuCTaNInuYeCKUX PEMIETOK.

HabGmronenue u rccieroBaHue N30IMpoLecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HUccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IMPHU
TEIJI000MEHE MEXKTY TOPSUYEH M XOJIOTHOU BOJIOM.

N3yuyeHne H30TEPMUYECKOrO Mmpolecca (PeKOMEHIAOBAHO HCIOIb30BaHHUE
urdpoBoii 1abopatopun).

N3y4yeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE mapameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEJHUE 3HAYEHUS BEJIMYMH, ONMHCHIBAIOLINX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (Camonpou3BOibHAs — penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopnens uaeanbHOr0 ra3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHMHIA:
ypaBHeHHe MenaeneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasl KOHIIEHTpAIUsl YacTHll, BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTrUy OAHOATOMHOTO UIEAIbHOTO
rasa.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMOJAMHAMUKE. Berancnenue paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco®  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboTel.  KoHBekuus,
TEIJIONPOBOJIHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. TemnoéMKocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHass TEIioTa CropaHus
ToruiBa. Pacu€r konmuecTBa TEIUIOTH Mpu Temnonepenaye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMUKH [UJII PAaBHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3aKOH TEpPMOJMHAMHUKM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TemioBoe
3arps3HEHHUE OKPYKAOIIEH Cpebl.

TexHuueckre ycTpoilcTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, AU3EJbHBIM W KapOIOpAaTOPHBINA ABUTATENM, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJO0B C
WCIOJIb30BAaHUEM TEIJIOBOTO HACOCAa, YTHIIM3AIMs OMOOPTaHNYECKOTO TOIIIUBA IS
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMmneparypsl Mpu aainadaTHYeCKOM PACIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aqnabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nNPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aauadbaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. DPazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HWcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacpiiienHele ¥ HeHachbllleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxaocth Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKs CBONCTB
kpuctauioB. [lmaBineHne u Kpucramnuzauus. YJeldbHas TEIIIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO Tena. Pactsokenue u cxkarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TermoBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO paclIMpEeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa30BbIX NMEPEX0IaX.

VYpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(PuUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapasie sBneHus. J[aBiaeHue 1noj1 UCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHME TPOUECCHI:  KUJIKUE
KPUCTAJJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBoMCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHUMU.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnisipasie sBieHUsI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEpPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmarnuii.

Habmronenune mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JlyXa W OLEHKAa MaccChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSHKCHHS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JedopMmaliid  pe3uHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3alus Tel U €€ MPOsBICHUA. JJIEKTpU4YecKud 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, OUANEKTPUKU U IOJYIPOBOJHHUKH.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUS! BIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsaioB. Toueunsie 3apsbl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero neiicTBre Ha dJIEKTPUIECKUE 3apsiibl.

Hanpsok€éaHocts  anekTpudeckoro  mnossi.  [IpoOnbiil  3apsa.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs1. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMONs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsaa B JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiid. CBA3b HANPSHKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAIIOB [IJISl  DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOIO, TakK M
HEOHOPOJIHOTO).

[TpuHIUMI Cynepno3uIMy STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOUM cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH O3TUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JusnexTpuku B ANEKTPOCTATUYECKOM noJie. Jusnexktpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DSJEKTPOCTaTHYECKas 3alluTa, 3a3€MIICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA TOCTOSSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO IO 3apS)KEHHOTO KOHJEHCATOPA.

3apsKa 1 pa3psKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
W3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHINAJIOB (HanmpspKEeHUsT ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 2. ITocmosannbslil 31eKmpudecKuilt mok.

Cuna Toxka. ITocTOsSIHHBIN TOK.

YcnoBus CyIIECTBOBAHMS TNOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTOYHMKHM
toka. Hanpsiokenue U u D1C é.

3akod OMa J1J1g y4dacTKa LeTu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTb CONPOTHUBIICHUS
OHOPOJHOIO IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMENIAHHOE COCAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux neneit. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeroBas MOIIHOCTb, BBbIAEIsEMas Ha
pe3ucTOpeE.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKAa TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 92JICKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikaHue.

KonneHcaTop B 1enu nocTOSSHHOrO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKAa OT HANpSDKEHUs [JIs pe3ucTopa,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHUS HWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIIEHUS MPU MOCTOSIHHOM
HaIpPSKEHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AJIEMEHTA
Y OIIEHKa BHYTPEHHET0 CONMPOTUBIICHUSI.

CrnocoObl coenHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenune yaenbsHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucuMocT J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] THCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B Tra3ax. CaMOCTOSITENbHBIA W HECAMOCTOSITEIbHBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monuus. 11na3ma.

TexHu4yeckne yCTpOWMCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOIYNPOBOAHUKOBBIE MNPUOOPHI: TUO/,
TpaH3UCTOp, (HOTOAUOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB ¥ NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkrposusa.

W3mepenne 3apsaa OHOBAJIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTM  CONPOTHUBJICHUSI ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKH THO/IA.

Du3uYeCKNl MPAKTUKYM.

CnocoObl n3Mepenus pU3NYecKux BEIUMYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJINYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUHd  SKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJNEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnsie noHaAmMuUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (DaKT, runotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEpPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelnieHHe CcUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpapuku U cBoiicTBa. TpuroHomerpuueckue (QyHKIIHH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl ¥ MX IPOEKLUU Ha OCU KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII000OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTUIU3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumua: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, MOJyuYeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M ra3oB, )KUJIKUE KPUCTAILIBI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAsS AUCCOIUAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeodbpazoBaHue JBUKEHUN C HCIIOJI30BAHUEM MEXAHU3MOB,
y4€T CyXOro H OKHJAKOTO TpPEHUS B TEXHHKE, CTaTHUYECKHE KOHCTPYKIUH
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), UCTIOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepHalOoB, B TOM UHCJIE HAHOMATEpUaJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Macnummnoe none.

B3aumojelicTBue TMOCTOSHHBIX MArHUTOB M IPOBOAHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMD cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KATYUIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuita Amnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBH>KEHNE 3apSHKEHHOM YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mosie. Pabota cuinel Jlopenia.

MarunutHoe none B BeuiectBe. @eppoOMarHeTuky, napa- 1 JnaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MyJIbTUMETP,
ANIEKTPOABUTATETL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMM  MHAYKIMM  MarHUTHOTO  MOJs  IOJOCOBOIO WU
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MAarHUTHOM UHAYKIHMH TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKym.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBOWCTB (eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKIMu. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyxko.

OJC uHAYKUMHM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. JIC caMOMHTyKIIUH.

DHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: WHIYKUHWOHHAsS
1eYb, COJICHOU], 3alllUTa OT 3JEKTPU3ALNU TN MPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

HaOmroienre ssBjeHUs 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomol, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO MOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJ1enu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXPaHEHHUS MEXaHMYEeCKOW sHepruu). BeiBoa
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

Amrmuiutyna u ¢asza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYyaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTh4eckoro wmastHuka. [lepuoa CcBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxaromux KonedaHusx. BeiHyK1eHHbIe KoyieOanus. Pe3onaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeNbHOTO JIBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUil rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne  3aTyXalolMX KoieOaHWW W 3aBUCUMOCTH  Mepuoia
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre koiiebaHUM Tpy3a Ha MACCUBHOM TMPYXHHE C MEJbIO
dhopmMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJIeOaHUsAX Ipy3a Ha PY>KUHE.

HccnenoBanre BIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSAHOTO U MPYXKHUHHOIO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUSA TeJla B X0JI€ KOJeOaHUW Ha yIPyroM MoJABeECe.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3IIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMArHUTHBIE Kosie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JIEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HaNPsHKEHHS MOpH pasindyHou (popme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE dIIEKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: AIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mopens 3JIeKTPOMarHuTHOTO T'eHEPaTopa.

BoiHyX/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pe3sonanc npum mocimenoBaTebHOM COCIMHEHUM PE3UCTOpA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUYU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOIO TOKA 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHusi. llomepeunbie u
MPOJOJbHBIE BOJHBI. llepron, CKOpOCTh pacrnpoOCTpaHEHUs U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, NpPEIOMJICHHE, UHTEpPPEpEeHLUs U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMIICHUE,
noJisipu3alys, HHTepepeHuns u TudpaKims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBS3U U TeNEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune unrepdepenunu u quppakiuid MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HabGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.

HccmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TOJsIpu3alus, udpakiuus, tHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOTMHENHOE pacnupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
TodeuHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBbHBIN MOKa3aTenb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [IJIMH BOJIH IMpHU IEPEXOJE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusme. [ucnepcust cBera. ClioxHBIA cocTaB O€lI0ro CBeETa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPAKEHHUS.

ColOuparomie u pacceuBaroiue JuH3bL. ToHkas mauH3a. DOKyCHOE
paccToOssHUE M ONTHYECKas Cuja TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOr JTUH3bI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJsia TOHKOW JIMH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

Xop ny4a, MPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOMN
ontu4yeckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
cOOMparoIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMmepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuuoHHas pemérka. YcIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  MAaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCH: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaT, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habnrogenue noaHoro BHyTpEeHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaJlIeIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Hao0mronenune natepdepeHnnu crera.

HaGnronenue BeTOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudpakiimOHHOW PeIIETKY.

Hab6mronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeHeHne nouaponI0B ISl U3YUCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSL OT BellecTBa (Ha
MPUMEPE KUJKUX JIMH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTepdepeHny 1 NoJIIpu3alii CBETa.

N3yuyeHue noysipu3anuy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenune nHTEpPEPEHIINH JTA3ePHOTO U3TYYCHHSI Ha JIBYX IIETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4YEHUS] CBETOAMOMA TPU MOMOIIN AUGPAKIIUOHHOM

PEIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBHONM TEOPUH OTHOCHTEIbHOCTH.
I'panuupl  NPUMEHMMOCTHM  KJIacCMYeckou — mexanwku.  [locTynarsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOpa3zoBanus  JlopeHa.
YcnoBue npuUUHHOCTA. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHHU U COKPAILICHUE JTUHBL.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIruUs
MOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATHUBUCTCKUX 4acTll (IO
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitnmreitHa st pororddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKaromlyro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnsl ae bpounsa. linaa BonHb! ne bpoiutst n
pasMepbl 00JacTH JIOKAIW3AIlMK JABWXKYIIEHCs dacTuilbl. KoprmyckymspHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIEHHS] HEONpeAeIEHHOCTEN
I'eitzendepra.

TexHu4yeckre yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(deKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GhoTodddexTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe nccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAMPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4yeHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHUE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenre TMHe4aThiX CIIeKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NMOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHbBI JJa3€pPHOTO HU3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M M3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u I1EMEeHMAPHLIX YACMUY,

Hyxknonnas monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PannoaktuBHOCTE. Anbda-pacnag. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-u3iyyeHue.

3akOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIE
opranu3Mbl. EcrectBeHHbIil oH n3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifpe. Snepubie cuiibl. [ledekT maccsl sapa.

Anepublie peakuuu. [lenenue u cuntes anep. Anepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHbIE B3aMMOJCUCTBUA. bapvOHbBI, ME30HBI U JIENITOHBI.
[Ipencrasinenne o CtangaptTHo Monaenn. KBapK-rimtooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acTpOHOMHUYECKUX HCCAeqoBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PaAUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeunasi akTUBHOCTb. MicTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(narpamma «CeKTpaibHbIN Kj1acc —
CBETUMOCTB». 3BE3JBI TJIaBHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B&371. COBpEeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nama ['anaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. Paz0eranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukTroBoe usnydeHue.

Macirabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnple mpo0ieMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HUCIIOIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUI JJIsI OTpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausi CeBEpHOro MOdylIapus U SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3uYeCKNl MPAKTUKYM.

CniocoObl n3MepeHus: (PU3NYECKUX BEITUYHH C MCIOIh30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX U3MEPEHUM, MCCICAOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leliax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O6o0maromee MOBTOPEHUE.



O0o061enue U cucTeMaTH3alusl CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3nuka U TepMOAMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHON TEOPHUM OTHOCHUTENBHOCTH», «KBaHTOBas
dusnka», « IEMEHTbl ACTPOHOMHUH U aCTPOPUZUKNY.

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax NesTeIbHOCTH YeIOBeKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE ONUCATEIILHOU,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKLMIA
bu3ngecKoil Teopuu, poiib GU3NUECKON TeOprur B (POPMUPOBAHUY TIPEACTABICHHM
0 (u3NyYecKor KapTUHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE.

MexnpeameTHble CBS3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTe€MaTUKH, OMOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHBIH (pakT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuxka: penieHWE CHUCTEMbl YpaBHEHUW. TpuUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKLUHMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GyHKUMNA. [Ipu3Haku NOmOOMS TPEYrOoJbHUKOB,
onpeesieHne MIOAau TOCKUX GUryp u oobEmMa Ted.

Buonozua: »>nextpuueckue SIBICHUS B JKUBOW MpUpPOE, KojeOaTeabHbIe
JBW)KCHUSI B JKUBOW MPUPOAE, OHKOJOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpenbl,
yIbTPa3BYyKOBasi JMArHOCTHMKA B MEJIULMHE, ONTUYECKHUE SBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE AaTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalIbHbIN
aHaIm3.

T'eocpaghusn: marHuTHBIE T1ONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYI,
dboTochEMKaA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb IKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ aliapar, BOJOKOHHAA OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJbTATHI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4yeOHOro mnpeamera «Duszmkay
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTU B MPOLIECCE Pealu3allii OCHOBHBIX HAIPaBJICHUU
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydYaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYyIpaBiICHUH B 00pa3oBaTEIbHOU
OpraHu3alyu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAUCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU IESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOILEHHWE K IOCYyJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMIO M MPUHUMAaTh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIIETO.

3CTETHYECKOI0 BOCIIUTAHUA:

e DOCTETHYECKOE OTHOIIECHWE K MHPY, BKIIOYAg HSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IHYHbIM chepam npodecCHoHaATBHON NeATeTbHOCTH, B TOM
YuClIe CBSI3aHHBIM C (QU3UKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiien mpodeccun u peaaru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
007acTH (U3HUKHU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJIOIr'H4Y€CKOI0o BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYIBTYpBI, OCO3HAHHE TI00AIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBIICHHWE JCHCTBHI B OKpY)KaloIIel cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHne OMbITa ACATEIHPHOCTH SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW NESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4deHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEebHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyNIHMpOBaTP M aKTyalIM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
OOCTHKECHUS;

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaCCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIENISIM, OLIEHUBATh PUCKH ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHATUSMUA U METOJIAMU
bu3nYecKoil HayKH;



BJIAJETh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOCKTHOMN
NEATeTLHOCTU B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHus 3aj1ad (pu3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYEHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaliy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallusX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3y €€ pEHIeHUs, HaxXOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3aaBaTh MApaMeTPbl U KPUTECPUH
pelieHus;

aHaJIM3UPOBATh IIOJIYyYEHHBIE B XOJI€ pPEIICHUSA 3aJaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKH,

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS TO (QU3NKEe B MPAKTUYECKYIO O00JacCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BBIJIBUTaTh HOBBIC UJEH, NIPEIJIaraTb OPUTMHAIBHBIE TTOJIXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nunpopmanueii:

BJIa/IETh HABbIKAMU TOJyuYeHUs MHPopManuu (U3HYECKOTO COACpPKaAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalni0 HMH(POpMALUMU Ppa3IUuYHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOACHUEM TPEOOBAHUI SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUA B pazIWyHbIX (opmarax c
y4€TOM Ha3HaueHus UHGOpMalMM M UEJNEBOM ayAUTOPUH, BBIOMpas
ONTUMAaIbHYIO0 (POPMY IIPEICTABICHUS U BU3YyaTH3AIIH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HNKA U BO BHEYPOYHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYaIbHON paOOThI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JAECUCTBUN C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHuW30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pactpeieIsiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYK/IaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJIa MU KaXJOr0 y4aCTHHKA KOMaHJbl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPHUIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAECH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIbHO  OCYIIECTBIIATh IMO3HABATENIBHYI0  JEATEIbHOCTh B
oOnacTh (U3MKK W aCTPOHOMHH, BBISIBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE 334U,

CaMOCTOSATENILHO COCTaBJIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIHMXCSA
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOUYTCHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieNaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKY, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HaBBIKAMM [IO03HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIEICTBUM U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BhIOOpa
BEPHOTO PEILICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX IPU aHAIN3€ PEe3yIbTaTOB
JIEATEIHbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTBl JIPYTUX MpPH aHAIW3€ PE3YJbTaTOB
JeSITeIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mpomecce mOCTHX)EHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
busuke JUIsI  YpOBHSA CpeaHero oOmero oOpa3oBaHus Yy  00yYaroniuxcs

COBEpPIIICHCTBYETCS YMOIIMOHAITbHBIH WUHTEIUICKT, IPEeIIOoJIar afo TN
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHUSI COOCTBEHHON
AMOITMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJEHHE, CIOCOOHOCTH aJaNTUPOBATHCA K
HOMOIIMOHAIILHBIM WU3MEHEHUSIM U TMPOSIBISATH THOKOCThH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh  AMOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTpamMBaTh
OTHOUIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSABISATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

[MPEIMETHBIE PE3VJIBTATBI



K xonmy oOydenust B 10 knacce mpenMeTHbIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIN:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIBHOW M 3TUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJIb U MECTO (DM3HKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTHYECKOW ~ (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIpHON (UBUKH U TEPMOJUHAMUKH, POJib (PU3UUECKON TEOPUHU B
dbopMHUpOBaHUU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Tel W
MpOLIECCOB (SIBJIEHUI): WHEpIMaIbHAs CHCTeMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO0, MAaTEepUaIbHAs TO4YKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJHOE TMajieHue, aOCOMIOTHO ympyras aedopmaiius, aOCOIIOTHO
yIpyroe v abCoIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
1 TBEPAOro (KPUCTAUIMYECKOI0) Tea, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OTHOPOJHOE DJIEKTPUUECKOE TIO0JIE;

paznuyaTth ycioBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKUE TIPOILIECChl M  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, (OpMYyJbl KMHEMAaTHKU PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amunes nis CKOPOCTH U MEpEeMEICHUs,
3akOHbl HbrOTOHA, NpPUHOMO OTHOCUTENIbHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpTUH,
YCIOBHSI pAaBHOBECUS TBEPAOrO Teila), MpPU HTOM HCHOJIb30BATh
MaTeMaTU4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yYCIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HWMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SABJICHHS, UCIOIb3YS
ocHoBHble moOJokeHUs MKT © 3akoHBI MOJEKYISIpHOW (UBHKU U
TEpPMOJMHAMHUKNA (CBA3b JABJEHUSA UICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPrUed TEIJIOBOIO JBWKEHUS M KOHUEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEOHEW KHHETHYECKON
SHEPruel TEIJIOBOTO ABUKEHHS €r0 YacTHll, CBSI3b JABJICHUS UAEATbHOTO
raza C KOHUEHTpalUUEl MOJIEKYl MU €ro TEMIIepaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpPAHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCax), IPU 3TOM HUCIIOIb30BaTh
MaTeMaTU4eCKOe BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHU MeHneneeBa—KnanelpoHa;

aHAJTU3UPOBATh W OOBSACHITH JJIEKTPUUECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTD
AJIEKTPOCTATUYECKOTO TOJI, MPUHUUIN CYNEPHO3UIUNA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyloHa, a
TaKKe MPAKTUYECKU BAXKHbIE COOTHOLIEHHUS: 3aKOHbI OMa sl ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);

OMUCHIBATh (PU3UUECKUE MPOLIECChl U SBJICHUS, HUCIOIb3YyS BEIUYMHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, [aBJI€HUE, NOTEHUHWAJbHAs DSHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, CWiia TSKECTH, CHIIA YOPYTOCTH, CUJa TPEHHS, MOIIHOCTD,
DHEPTUs B3aWMOJIEHCTBUS Tena C 3emiéii BONM3U €€ TMOBEPXHOCTH,
SHEprus ynpyrou gedopmaruu MOpYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoJIfoTHas TeMmIepaTypa Teja, paboTa B TEPMOAMHAMUKE, BHYTPEHHSIS
SHEPrusl HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsHKEHHOro Inapa B
BAKYyME€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO OIS,
Pa3sHOCTh  IMOTEHUUAJIOB,  JJICKTPOABWKYILAS  CWJla, CHJIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXAHUYECKOE JBW)KEHUE, TEIUIOBOE JBM)KEHHWE 4YaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHUE, nuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIN3als, HAIPABICHHOCTD
TeIUIONEepeaaym, IEKTPpU3alns TeJ, SKBUIIOTEHIMAIBHOCTh OBEPXHOCTH
3apsIKEHHOT O MTPOBOJIHHKA;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSMBIX  W3MEPEHHH, NpPU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHJAEC TpapuKoB C Y4IETOM



a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOJIBI IO pe3yJibTaTaM
HCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TPU HTOM
BBHIOMpATh ONTUMAJbHBIA METOJ] W3MEpPEHHUs, OIIEHHWBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOAUTH ONBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yibTaThl U JENaTh BBIBOJ O CTaTyce MPEeIIOKEHHOU
TUIIOTE3BI;

coOro1aTh IpaBuiIa 0€30MacHOro TPy/Ja MpH MPOBEACHUU MCCIEI0OBAHUN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpaKkTUKymMa U  ydeOHo-
HCCIIEIOBATENbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYAOBAHMS;

pemiaTth pacy€THbIE 3a7a4d C SBHO 33JaHHOM W HESBHO 3aJaHHOMN
(Gu3MYecKoil MOJENbI0: Ha OCHOBAaHWU aHaJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckol MoAenH, OTBedYaroled TpeOOBaHUAM 3ajayu,
OpPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJaThl
bu3MYeCKUX TEOpUd TNpPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHBIX,
aHAIM3UPOBATh pPE3yJibTaTbl M KOPPEKTUPOBATH METOJbl PELICHHS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBIE 3aJaud, TpeOyloluue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPALMK 3HAHUM U3 JPYruX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAWBATH JIOTMYECKYIO
LEMOYKY PacCy’KJIEHUI ¢ OMOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHUBATDH MOCEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
JEeSTENbHOCTH YEJIOBEKA, CBSI3aHHOW € (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIIUHI SKOJIOTHUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOAOIOIb30BAHUH, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHI
HAayKM M TEXHOJOrMH JUIsi JaJIbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
0O0IIIeCTBA;



MPUMEHSTh Pa3IUYHbIe CIOCOOBI PaboThl ¢ WHpOpMANHEH (PU3NIECKOTO
COJIEp)KaHUs C HCIOJB30BaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE MH(MOPMAIMOHHBIE
TEXHOJIOTHMH JUTsI TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYeOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAITNH, CTPYKTYPUPOBAHUSI M MHTEPIIPETAIINH
uH(POpMAIIMK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBATh  TOJIydaeMyr  HWH(OpMaIuMioo ¥ OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWKA, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NI03HABaTEIIbHBIC YMCHHS
CaMOCTOATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HWCIOJTHCHHUEM pPa3INYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBLHO PACTIPEACIIATh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHMBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoHaNbHON ACSITEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITSL.

K xonmy oOydenust B 11 Knacce mpeaMeTHbIE pe3yJbTaThl Ha yriayOn€HHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUINA:

NOHUMAaTh POJb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBLHON M STUYECKOU cdepax NesTEIbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHMHE MHpA, POJIb aCTPOHOMHHU B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JalbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIMH (PU3MUEeCKOH Teopuu —
ANEKTPOJAUHAMUKH, CIIEHUAIIBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (HU3NUECKON TeopuH B (POPMUPOBAHUHU NPEICTABICHUN O
(bu3nYecKoil KapTHHE MHUPaA, MECTO (PU3UUYECKOM KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJIEHUI): OJHOPOJIHOE DSJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE MOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUN MasITHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl IMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIETIN CBETA;

pazniuyath YyCJOBHUSl (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH xapakTep (hyHAaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHI M SBIICHUS,
WCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS U 3aKOHBI DJJIEKTPOJIMHAMUKH U
CHeUalbHOM  TEOPUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JIIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS, UCTIOIb3YsI
MOJIOKEHUSI ~ KBAHTOBOM  (¢u3uku  (ypaBHEHHE  DUHIITEHHA  AJA
dotoapdexra, mnepBbli U BTOpod moctynarsl bopa, mnpuHUUI
COOTHOILIEHHSI HeompeaenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M PHEPTUU B SIAEPHBIX PEAKLHUSIX, 3aKOH
PaAMOaKTUBHOTO pacnana);

OMUCHIBATh (PU3NUECKUE MPOILECChl U SBJICHUS, HUCIOIb3YS BEIUYHMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATUYECKOrO
MOJIsl, PAa3HOCTh IMOTEHUMAJIOB, HJICKTPOJBWXKYILAS CUJA, HMHIAYKIUSA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOMHAYKIIUM, HSHEPrusi MarHUTHOIO IOJIsS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, TOJHAs SHEPrus,
DHEPTUs TIOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPrUsSi W UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l 1Ipa, SHEPTHUSI CBA3U SA1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHWUA  (PUIUYECKUX  SIBJICHUM:
ANEKTPOMArHUTHASI MHAYKIIUS, CAMOMHAYKIIKS, pe30HAHC, HHTEep(DEepEeHIIUS
BOJH, Judpakius, JUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudecknii 3ddext (dhororddexr), ampda- u Oera-pacmaabl
sajep, ramMMma-usliydeHue sjep, (U3N4YecKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThl Ja3epa;

ONpENENATh HANpPaBICHUE HHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUe, CO3aBAEMOE MJIOCKUM 3€PKaoM, TOHKOW JINH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIAralOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI I aHanmM3a U OOBACHEHHMS (PUIMYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3/AX, B 3BE3NAHBIX CHUCTEMAX, B MEKIAUIAKTUYECCKOU
cpene; ABUKEHUSI HEOECHBIX T, IBOIIOLNHY 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIIECIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJIB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU HOTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHUMOCTHU



bu3NYecCKuX BEIMYMH B BHAE TpadUKoB C YYETOM aOCONMFOTHBIX
MOTPENIHOCTe  W3MEpPEHUid, JelaTh  BbIBOABI 10  pe3ysibTaram
UCCIIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKESHHON THIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJroAaTh MpaBuiia 0E30MacHOr0 Tpy/a MPU MPOBEAECHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKkTHKymMa ©  ydeOHo-
UCCJIEIOBATENIbCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMS;

pemaTe pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOM
¢u3znyecKkoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nUeckue MoOJeNH, OTBEYAroUIMe TPeOOBaHUSM 3aJadyH, MPUMEHSThH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PHU3UYECKUX TEOpUi
OpU  HCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pEUICHUS  3ajad,
IPOBOAMUTH PAcu€Thl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTaTOB;

pemate KadeCTBEHHBIC 3a/Jauyd, TpeOylollne NPUMEHEHHUs 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TaKXKe WHTETpallii 3HaHUN U3 IPYrUX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3UYECKUE SIBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTENbHOCTH YEJIOBEKa, CBSA3AHHOW € (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O pallMOHAILHOM
MPUPOOTNOIb30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH i1 JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00IIIeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMALMEH (PU3NUECKOro
COJEp)KaHUSI C HCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJOTMM Uil TIOUCKA, NepepabOTKU U TPEAbSBICHUA Y4YEOHOH H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uH(poOpMaUK, MOJTYYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHaIM3UpOBaTh  MOJy4yaeMylo  HMH(OpMAlMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMaLIUK;

MPOSIBIISTH OpraHu3alMOHHBIE U [03HABATEIIbHBIC YMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIeH,
IUIAaHUPOBATH PA0OTy IPyNIbl, PALIMOHAIBHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB I'PYMIIbI B pELIEHUE pacCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayied npodecCuoHanbHOU AESITENIbHOCTH 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.
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Pazgen 1. HAYUHBII METO/I IO3HAHUSI ITIPUPO/IbI

1.1

Hayunslii MeTO MO3HAHUSA TPUPOLBI

https://m.edsoo.ru/PC1GBZ1VT
resh.edu.ru

yaklass.ru

Hroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1

Kunemaruka

10

https://m.edsoo.ru/BKXFFBIA7
resh.edu.ru

yaklass.ru

2.2

JlnHamuka

10

https://m.edsoo.ru/EMEIYTESH
resh.edu.ru

yaklass.ru

23

CraTtuka TBEpIOTO TENa

https://m.edsoo.ru/LEOIUJWS58
resh.edu.ru

yaklass.ru

24

3aKOHEI COXPAaHCHHUA B MEXaHHUKE

10

https://m.edsoo.ru/IPPU75Z2CZ
resh.edu.ru

yaklass.ru

Hroro no pazgeny

35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJ'ICKyTISIpHOKPIHCTH‘ICCKOfI TCOpHUU

15

https://m.edsoo.ru/GFRCER9LS
resh.edu.ru
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33 14 resh.edu.ru
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4.2 IToCTOSTHHBIN 2IEKTPUIECKUNA TOK 24 resh.edu.ru
yaklass.ru
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4.3 TokM B pa3Iu4HbIX Cperax 6 resh.edu.ru
yaklass.ru
Hroro no pazneny 54
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11 KIIACC

HanmeHoBaHMe pa31e/ioB H TeM KosimvecTso yacos

Ne ni/n
IporpamMmmal Bcecero

JuiekTpoHHbBIE (UG pPOBbIE)
o0pa3oBaTebHbIE PeCypChl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarsuTtHoe 1ose 14

https://m.edsoo.ru/SPRHOWUII
resh.edu.ru

yaklass.ru

1.2 DNeKTpOMarHuTHas HHAYKIHS 13

https://m.edsoo.ru/VQQ38UZXC
resh.edu.ru

yaklass.ru

Hroro no pazneny 27

Pa3nen 2. KOJIEBAHUSA U BOJIHbBI

https://m.edsoo.ru/YOUAG69FNZ

2.1 MexaHnueckue KojieOaHus 10 resh.edu.ru
yaklass.ru
https://m.edsoo.ru/ALLBYV2CT
2.2 DIeKTpOMarHuTHBIE KOJIeOaHUs 15 resh.edu.ru

yaklass.ru

23 Mexanndeckue u OJICKTPOMArHuTHBIC 10

BOJIHBI

https://m.edsoo0.ru/RYENOYICS
resh.edu.ru

yaklass.ru

2.4 Onruka 25

https://m.edsoo.ru/OBLJ6N69R
resh.edu.ru

yaklass.ru

Hroro no pazneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH
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4.2 dusnka atoma 5 resh.edu.ru
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4.3 P p 5 resh.edu.ru
JaCTHI]
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Hroro no pazgeny 25
Pa3znen 5. DJIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU
https://m.edsoo.ru/RPXWEWN4N
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKHI 12 resh.edu.ru
yaklass.ru
Hroro no pasneny 12
Pa3nena 6. PUBNUYECKUUN TIPAKTUKYM
https://m.edsoo.ru/EL9A1AJIF
6.1 DuU3NYECKUN TPAKTUKYM 16 resh.edu.ru
yaklass.ru
Hroro mo pazueny 16

Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHHUE
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Cucremaruzanys 1 00001eHne
MIPEIMETHOTO COJICPIKAHUS U OIBITA

https://m.edsoo.ru/PSCGRX7IW

7.1 NEATEeTLHOCTH, MPUOOPETEHHOTO TIPU 15 resh.edu.ru
n3ydeHuu kypca ¢uszuku 10 — 11 yaklass.ru
KJIaCCOB
Hroro no pazgeny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax pojb U MECTO (puU3uKH B (popMUPOBAHUH
COBPEMEHHOM Hay4yHOW KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOAEN

10.2

Y4uTHIBaThH IpaHulbl MTPHUMCHCHHA HU3YUYCHHBIX (bl/ISI/I‘{CCKI/IX MO,Z[GJICI;'IZ
MaTCpHraJibHasgd TOYKa, HHECpUOHUaJIbHasa CUCTEMA OTC‘léTa, a0COJIFOTHO TBépI[OG
TCJI1O0, UAcaTbHBIN ra3; MOJCJIN CTPOCHUS I'a30B, JKUIKOCTEH U TBépI[BIX TCII,
TOYECYHBIN BJIeKTpI/I‘leCKI/Iﬁ 3apsa — Ipyu pCICHUU (I)I/ISI/I"ICCKI/IX 3aaad

10.3

PacroznaBath pusndeckue sBieHus (MPOIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKONM TEOpPHUH CTPOCHHUS
BEIIeCTBA M DJIGKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE TMAJeHHE TeJ, [ABIKEHHE IO
OKPYXHOCTH, HMHepuus, B3aumozeictBue ten; AuQdy3usi, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUIKOCTEH W TBEPIBIX TN, U3MEHEHHE 00bEMa Ten
Opu HarpeBaHUM (OXJIaXJCHUHU), TEIJIOBOE pPaBHOBECHE, UCIapeHue,
KOHJICHCAIIWs, TJIABJICHHUE, KPUCTAIN3alHs, KUTIEHUE, BIaXKHOCTh BO3/TyXa,
MOBBIIIICHHUE IaBIICHUS Ta3a MPHU €r0 HarpeBaHUM B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSIHHUS ra3a B M30MpPOIleccax; dJICKTpHU3AIHs Tel,
B3aMMO/JICHICTBUE 3apsA 0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHHE, UCHOJIb3Yys (PU3HMUECKUE BEIMYMHBIL:
KOOpJMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUla,
UMITyJIbC ~ TEJla, KUHETUYECKas DHEpPrus, IMOTCHLUHUAIbHAS JHEPrusd,
MexaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb; MpPH OMNHUCAHUU
NpPaBWIbHO TPAKTOBAaTh (PM3UUECKUH CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX
0003HaYeHUs M E€AMHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(GU3UUECKyI0 BETUUMHY C IPYTHMMHU BEIIMYMHAMHU

10.5

OnucelBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTONB3Ys (PU3MYECKHe BEIMUYUHBI: JAaBJICHHUE Ia3a, TeMIepaTypa, CpeaHss
KMHETUYECKas JHEPrUs Xa0TUYECKOr0o JBHYKEHUS MOJIEKYI,
CPEIHEKBAIpaTU4YHAs  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEILIOTHI,
BHYTPEHHsIs 3Heprusi, pabora raza, Ko3(QQHUIHUEHT MOJE3HOrO IEHCTBUS
TEIJIOBOTO JBUTaTENsl; MPU OMUCAHUU MPABMIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIB3yEeMbIX BEIMYHMH, UX O003HAUYEHUS U E€IWHHIIBI, HaXOIUTh
(dopMybl, CBS3BIBAIOIIME MAHHYIO (U3WYECKYIO0 BEIHUUHY C JPYTHMMHU
BEJIMYMHAM

10.6

OnuceIBaTh N3YUCHHBIC QJICKTPHUYCCKUC CBOMCTBA BCIICCTBA n




AJICKTPUYECKUE SIBICHUS (IIPOILIECCHI), UCTONIB3Ys (DU3UUYECKHE BEIMYMHBI:
ANEKTPUUECKUI  3apsill, DIIEKTPHUYECKOE II0JIe, HAmpsHKEHHOCTh OIS,
MOTEHIINAJ, Pa3HOCTh MMOTCHIIMAJIOB; TPU OMUCAHUU MIPABUIHLHO TPAKTOBATH
(U3UYECKU CMBICI HCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYCHUS U CIAMHUIIBL;
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYH (DU3UYECKYIO BEIUYHHY C
JPYTUMH BETHUYUHAMHA

10.7

AHAJIN3UPOBATh Q)HSHQGCKI/IG MpoHeCCChbl U ABJICHUSA, UCIIOJIB3YyS q)HBI/I‘-IeCKI/Ie
3aKOHBl M TPUHIMIBL: 3aKOH BceMupHoro tarorenwus, I, II u III 3akonbI
HrploToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW PHEpPIruu, 3aKOH COXpPaHEHHS
UMIYJbCa, MPUHLIUI CYNEPHO3UIMH CHUJI, TMPUHIUI PABHOIMPABHUS
MHEPLUATIbHBIX CHUCTEM OTCYETa; MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPUIO
CTpPOEHHSI BEIIECTBAa, Ta30BbIE 3aKOHBI, CBSA3b CpEIHEH KHUHETUYECKOM
SHEPTrUU TEIUIOBOTO JIBIKEHUS MOJIEKYJ ¢ aOCONIIOTHOM TeMIleparypow,
NEpBBIA  3aKOH TEPMOJUHAMHKHU; 3aKOH COXPAHEHHsSI AJIEKTPUUYECKOTO
3apsna, 3akoH KyroHa; mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCNOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60p0B u
TCXHHUYCCKHX YCTpOﬁCTB; pas3iniaThb yCJ10BuUsA ux 0e30macHOro
HCIIOJIB30BaHH B HOBCC,Z[HGBHOI;'I KHN3HU

10.9

BrimonssaTe SKCIICPUMCHTBI MO HCCICOOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJICHUA U
IPOIIECCOB C UCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; IPH STOM
dbopmynupoBath IpodieMy (3a1ady) ¥ THIIOTE3Y YYEeOHOT0 SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 NPEIIOKEHHOTO 000PYIOBaHUSs, IIPOBOANUTH OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

Ocy1ecTBiIATh NpsIMblE U KOCBEHHBIE M3MEpEHMs (PU3MUECKUX BEJIUYMH;
IpU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO WM3MEpPEHUs U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (U3NYECKUMH  BEIMUYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN; TMPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yibTaThl  TMOJYYEHHOW  3aBUCHUMOCTHU
bu3NYeCKUX BEIMYMH B BUJE TaOmHIl UM TpaduKoB, AeNaTh BBIBOJBI IO
pe3yabTaTaM UCCIEeI0BAHMS

10.12

Cobmo1aTh IpaBuiia 0€30MacHOTO TPYya MPU MPOBEICHUHU UCCIICIOBAHUIA B
pamMkKax  y4eOHOrO  JKCIEPHUMEHTa, y4eOHO-HCCIIEIOBATENLCKON U
HpOCKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX yCTpOfICTB n
1a60paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7a4dl ¢ SBHO 3aJaHHOM (DU3MYECKON MOJEIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MIPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BRIOMPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (DU3HUECKHUE BETUIHHBI
u QopMyIbel, HEOOXOAMMBIE JUIsi €€ pelICHHs, TPOBOAUTH pPACUYETHl H
OIICHUBATH PEATLHOCTh IMOJIYYCHHOTO 3HAYCHHS (PH3NIECKON BEITMUNHBI




10.14

Pemats KayeCTBEHHbIE 3a/1auu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IETMOYKY PpacCyKIEHHI C OMopoil Ha H3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUecKHe SIBICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHMH  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAILMOHHBIE  TEXHOJOTMM Ui  TOUCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallud W TMpeACTaBiIeHHs] Y4eOHOH U Hay4YHO-IOMYJISIPHOM
uHbOpMalluy, TMOJYYEHHON W3 pa3iNYHbIX HCTOYHHMKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJIyUaeMy0 HH(pOpMaIUIO

10.16

[TpuBoAMTH IPUMEPHI BKJIAa POCCUHCKUX U 3apYOSKHBIX YIEHBIX-(PHU3UKOB
B pa3BUTUE HayKH, OOBSCHEHHE TIPOLIECCOB OKpPYXkAlOIIero MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

10.17

Wcnonn3oBarh TCOPCTUUCCKUC 3HAHUS T10 (1)I/I3I/IKG B HOBCGIIHCBHOﬁ KHU3HHU
s obecriedeHus 0€30MacHOCTHM MpH  OOpalieHHH ¢ OpudopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHS 3IOPOBbSI U COOJIOJICHHS
HOPM 3KOJIOTHYECKOT0 ITOBEICHUS B OKpY KaloIlel cpene

10.18

PaGorate B Tpymme C BBIMOJHEHUEM PA3TUYHBIX COIMATBHBIX POJICH,
IUIaHUPOBATh PabOTy IPYMIIbI, PALIMOHATIBHO PACHPEACATh 00A3aHHOCTU U
IJIAaHUPOBATHL JOCATCIBHOCTh B HCCTAHAAPTHLIX CHUTyalHAX, aJACKBATHO
ONCHUBATh BKJIaA KaXJ0ro w3 Y4YaCTHUKOB TPYIIIIbI B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl

11 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOM MPOrPaMMBbI CpeHero o01ero odpa3zoBanusi

JleMOHCTpHUpOBaTh HA MPUMEPAX POIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAayYHOUW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJOTUH, B MPAKTUYECKOW AESITENbHOCTU JIOACH, IENOCTHOCTh H
€IMHCTBO (PU3UYECKON KapTUHBI MUpa

11.2

Y4uuThiBaTh TpaHULBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJEeNeil:
TOUCYHBIA DIEKTPUUECKUN 3apsii, sAepHas MOJeNb aToMa, HYKJIOHHAas
MoOJIeJIb ATOMHOTO SIpa MPH pelIeHnH (PU3HUECKUX 3a7a4

11.3

PacnioznaBath (uznueckue siBIeHUs (MpoLecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMUKM M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKAa, B3aUMOJICICTBUE MAarHUTOB, MIEKTPOMArHUTHAs UHAYKLM, AEHCTBUE
MarHUTHOTO IOl HAa MPOBOJAHUK C TOKOM U JBWXKYIIMICS 3apan,
3JIEKTPOMAarHuTHbIE KosieOaHus u BOJIHBI, HpSMOJINHEHHOE
pacrpoCcTpaHEHHE CBETa, OTpa)XXeHHe, IpesloMIeHHe, HHTepdepeHuus,
JUQpakius U MOJsSpU3aLUs CBETa, AUCHEPCHs CBETA, (POTOIEKTPUUECKHUM




adpdext (pororddexT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHAas M  HCKyCCTBEHHAs
PaInOaKTUBHOCTh

11.4

OnuceiBaTh U3y4YEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 MPOBOJAUMOCTb pA3IUYHBIX Cpel) H
JNIEKTPOMAarHuTHBIE  sIBI€HUS  (IIPOLIECCHI), HCHONB3Ys  (U3NYECKUE
BEJIMUMHBI: AJIEKTPUUYECKUI 3aps, CHIa TOKa, dJIEKTPUUECKOe HAIPsKEHUE,
AJICKTPUYECKOE COIMPOTHBIICHUE, Pa3HOCTh moTeHImanoB, JJC, pabora
TOKAa, WMHIYKIMS MAarHUTHOro mois, cuia Awmmnepa, cwia JlopeHua,
UHYKTUBHOCTb KaTYIIKH, SHEPIUs 3JEKTPUUECKOr0 U MarHUTHOIO MOJeH,
IepUoJ U 4YacToTa KojeOaHuil B KOJeOaTeJIbHOM KOHTYpE, 3apsij U Cuia
TOKa B TpollecC€ TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH,
(GoKycHOe pacCTOSIHU€ M ONTHYeCKas CHJa JIMH3bI; IIPU  ONUCaHWUU
IPaBUWIbHO TPAKTOBaTh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX
0003HAYeHHs W €IUHMIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLIME MAHHYIO
(GU3NUECKyI0 BETUUNHY C IPYTHMMHU BEJIMYMHAMU

11.5

OnuceiBaTh H3y4EHHbIE KBAHTOBBIC SIBIEHHS M IPOLECCHI, HCHOIb3Ys
(du3nUecKre BeIUYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJMHA BOJIHBI
U 4YacToTa CBETa, SHEPrusi M HMIYJbC (POTOHA, MEpPHOA MOoJypacrnaja,
SHEeprus CBA3M ATOMHBIX s/iep; NPH ONMCAHUU TPaBWIBHO TPAKTOBATh
(Gu3uUecKuil CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHULIBI;
yKa3bplBaTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JIPyTUMH BETMUYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUECKOI BETMUMHBI

11.6

AHann3upoBaTh GU3NYECKHE MPOLECCH U SBICHUS, UCIOIb3Ys (PU3HUECKUEe
3aKOHbl M MNPUHUMIBL 3akoH OMa, 3aKOHBI IOCIEIOBATEIbHOIO MU
HapaieIbHOrO0 COeAMHEHMs IPOBOIHUKOB, 3aKoH JIkoyns — JleHna, 3akoH
JIEKTPOMArHUTHOM MHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacnpoCTpaHeHHs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE
OnHmTeiiHa a8 QoTorddexTa, 3aKOH COXpAaHEHHUsS DSHEPruH, 3aKOH
COXPAaHEHHUsI MMIIYJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUYECKOTO 3apsijia, 3aKOH
COXPAaHEHHs MAacCOBOTO 4MCJIa, MOCTyNaThl bopa, 3ak0OH pajnOaKkTUBHOIO
pacraza; Mpu 3TOM pas3jindyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M yCIOBHS  (TpaHMIbI,  00JacTu)
IPUMEHUMOCTH

11.7

Onpez[eJme HaIllpaBJICHUEC  BCKTOpAa HMHAYKIMK  MATrHUTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIIbIL HopeHua

11.8

CTpouTh ¥ ONHUCHIBATH H300pa)K€HWE, CO3/1aBaEMOE TUIOCKHM 3€pKalioM,
TOHKOH JIMH30H

11.9

Brimonaare SKCIICPUMCHTBLI MO HCCICAOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJIEHUU U
IMPOLCCCOB C UCITIOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3M€p€HI/H71; IIpu 5TOM
dbopmynupoBath pobieMy (3a1ady) ¥ THIOTE3Y YIeOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKCHHOTO 000PYIOBAaHHUS, TPOBOJAUTH OITBIT
U GOPMYJIMPOBATH BHIBOJIBI




11.10

OcyiecTBIsATh NpsIMblE U KOCBEHHBIE M3MEpEeHMsI (DU3MUECKUX BEJIUYMH;
IpU 3TOM BBIOMpATh ONTHUMAIbHBIA CHOCOO WM3MEpEHUs: U HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTeH U3MEPEHHI

11.11

HccnenoBath 3aBUCUMOCTH  (U3HUECKUX BEIMYMH C HCIOJb30BaHUEM
NPSIMBIX U3MEPEHUH; MPU STOM KOHCTPYHPOBATHh YCTAaHOBKY, (PMKCUPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYUH B BHJIC
Tabnui u rpadMKOB, Je7aTh BRIBOJIBI TIO PE3yJIbTaTaM HCCIIECIOBAHUS

11.12

CobnronaTh paBuiia 6€30MacHOTO TPY/la MPU MPOBEACHUH UCCIIEI0BAHUM B
paMKax  y4yeOHOro  JKCIEPUMEHTa, Y4YeOHO-UCCIIEIOBATEILCKOU |
HpOGKTHOﬁ ACATCIIBHOCTH C UCITIOJIb30BAHUEM U3MEPHUTCIbHBIX yCTpOfICTB n
1ab0paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3a7ayMl ¢ SBHO 33JaHHOM (DU3MYECKON MOJEIbIO,
UCTIONB3Ysl (PM3UUECKUE 3aKOHBI M MIPUHIUIIBI; HA OCHOBE aHAJIM3a yCIOBHUS
3a/1a4¥l BRIOUPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (PU3HUECKUE BETUIHHBI
U (opMynbl, HEOOXOAMMBbIE AN €€ peleHHs, MPOBOAUTH pacuéThl U
OLICHUBATh PEATLHOCTD MOTyUYECHHOTO 3HAUCHHSI (PU3MUECKON BEIIMIMHEI

11.14

Pewats KAueCTBECHHbIE 3a/1a4u: BBICTPaUBaTh JIOTUYECKU
HEIIPOTUBOPEUYUBYIO LETMIOYKY paCCyXICHUM C ONOPOHM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHuH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMM s TIOUCKA, CTPYKTYpPUPOBaHUS,
UHTEpIpEeTallud M TpeJICTaBlIeHUs y4eOHOH |  Hay4YyHO-IOIYJSPHOM
UHPOpPMALIMU, TOJYYCHHOM U3 pa3lIUYHbIX HMCTOYHUKOB; KPHUTUYECKH
aHAJM3UPOBATh MOJyyaeMylo HHPOpMAIUIO

11.16

OOBSCHATh TPUHIMUIIBI JIEWCTBHS MAIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HMX O€30MacHOTO HCIONb30BaHUSA B
MIOBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOLIEro MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOM JKHU3HU
uist  obecriedeHusi 0€30MacHOCTH MpU  oOpalieHud ¢ mnpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPAaHEHMs 310pOBbsl U COOJIIOJCHHUS
HOPM 5KOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorare B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COLIMAJIBHBIX pOJIEH,
MJIAHUPOBATH PabOTY TPYIIIIbI, pAallMOHAIBHO PACIPEACIATh 00S3aHHOCTU U
INIaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBIX CHTyalHAX, aJCKBATHO
OINCHMBATH BKJIaA KaXJ0ro W3 Y4YaCTHUKOB TIPYIIIIbI B PCIICHUC
paccMaTpuBaeMoi MPOOIIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Kox nposepsiemoro

pasaejia 3JIE€MEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOAbI HAYUYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupoxe. Hayuneie meTonbl
IIO3HAHUs OKpYKarolero Mupa. Poss sxkcniepumenta
U TEOpUM B IIpoLEcce IO3HAHUSA IPUPOJBI.
DKCcIepuMeHT B (hpU3HKe

1.2

MogenupoBanue  (U3MYECKUX  SBICHUH  H
nporeccoB. Hayunble rumote3sl. ®Pusndeckue
3aKOHBl W TEOpUH. ['paHUIBl MPUMEHUMOCTH
¢u3uueckux 3akoHOB. [IpHHLIMI COOTBETCTBHSI.
Pore u wMecto ¢usuku B (popMHpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
NPaKTUYECKOH NeATETbHOCTH JIIOAeH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe JBUXXCHUC. OTHOCHUTENLHOCTD
MexaHmdueckoro aBmkeHud. Cucrema oTcuéTa.
TpaekTopust

[lepememienue, ckopocTb (CpedHsisi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX IMPOCKIHMU HA OCHU CUCTCMbI KOOpAWHAT.
CrnosxeHue nepeMenieHuii u ClI0KeHNe CKOPOCTel

PaBHOMEpPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBmwkeHue. ['papuku  3aBUCHMOCTH  KOOPJAWHAT,
CKOPOCTH, YCKOPEHMsS, IYTH W IEPEMEIICHUS
MaTepUaIbHOU TOYKH OT BPEMEHHU

CBobOoaHoe najzieHne. Y cCKopeHrue CBOOOHOTO
najacHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JBU)KECHUE MATEPUAIbHOW TOUKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTeENbHOE YCKOPEHUE

Texunueckue YCTPOﬁCTBaZ CIINAOMETP, ABHIKCHHC
CHapAA0B, LICIIHBIC U pEMCHHBIC IICPCAaun

[TpakTueckue paboTel. M3MmepeHue MIHOBEHHOM




ckopocTH. MccnenoBaHue COOTHOLIEHHUS MEXITY
My TSIMH, MPONICHHBIMU TEJI0M 3a
nocieI0BaTeIbHbIE PaBHbIE MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUM C HAYaJIbHOM
CKOPOCTBIO, paBHOM Hymt0. M3yueHue ABMKEHUS
HIapuka B BSI3KOW >KMIKOCTH. V3ydyeHue ABMKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[IpuHnun  otHocurensHOocTH ['anmmnes. Ilepsbiid
3akoH HprotoHa. lHeprmanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akoH HeroTOHA 1111 MaTepuaibHON TOUKHU B
uHepuuaiabHOU cucteme otrcuéra (MCO). Tperuit
3ak0oH HploTOHA /1711 MaTepualIbHBIX TOUEK

224

3aKoH BCEMHUPHOI'0 TATIOTCHUA. Cuma  TsDKECTH.
HepBa;I KOCMHYCCKAA CKOPOCTD. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUs
CKOJIBKCHHUSI M cuiia TpeHus mokos. Koaddumment
Tpenusi. Cuiia CONPOTHBIICHUS TIPU JABIKCHUH TeJa
B JKUJIKOCTH HJIU Ta3e

2.2.7

HOCTYHaTeHBHOC u BpallaTeJIbHOC JBHXXCHHUC
a0COJIIOTHO TBEPJIOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[Liieyo cuibl. YcnoBus paBHOBECUS TBEPAOTO TEJA B
nCo

229

Texunueckue YCTPOﬁCTBa: NOAIIMITHUKH, IBHMXXCHUC
HCKYCCTBCHHLIX CITYTHHKOB

2.2.10

[Ipaktuueckne paboTel. M3ydyeHwe JIBWKCHHS
Opycka 10 HAKJIOHHOW IUIOCKOCTH TIOJ JIEWCTBHEM
HECKOJBKMX cui. MccnenoBanne 3aBUCHMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JedopMUpyeMoil
INpyXUHE U PE3UHOBOM 00paslie, OT BEIUYHHBI UX
nedopmanuu. HMccrnenoBaHue yciaoBHI paBHOBECHS
TBEPJOTO TeJIa, UMEIOIIETO OCh BpALICHUS

2.3

3AKO

Hbl COXPAHEHUW B MEXAHUKE

2.3.1

Nmmnynsc MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

232

3akoH coxpaneHus uMmiyibca B MCO. PeaktuBHoe

NIBIDKECHHE




233 Pabota cuibl
234 Mo1mHOCTb CUIbI
235 Kunernueckass »sHepruss MaTepHaJbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenumaneHas 3Heprus. IloreHumansHas sHEprus
236 yIpyro nepopMHUpPOBaHHON IIPYKHUHBI.
o [TorennuansHast 3Heprus Tesa BOIU3U MOBEPXHOCTH
3emin
[ToreHnnanbHBIE U HENOTEHLIMAIbHBIE CHUIBL. CBA3b
237 paboThl HEMOTEHUMANbHBIX CHJI C W3MEHEHUEM
o MEXAHUYECKOM HHEPruM CUCTEMBI Tel. 3aKOH
COXPAaHEHHUsI MEXaHUUYECKOM dHEPTUn
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpOMCTBA:  JBM)KCHHE  PAKeT,
o BOJIOMET, KOTIEP, MPYKUHHBIHA MTHCTOJICT
[IpakTuyeckue paboTsl. M3yueHnue cBs3U CKOPOCTEH
53,10 Tel NpU Heynpyrom ynape. MccinepoBaHue cBA3M

paboTel CHJIBI C U3MEHEHUEM MEXaHMYECKOM
DHEPIUHU Tela

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE IIOJIOKEHUSA MOJIEKYJIAPHO-
KMHETUYECKOl Teopun. BpoyHOBCKOE JBUIKEHHE.
Hudbdysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBUS
YaCcTHII BEIIECTBA

Mopenn CTpoeHHs Ta30B, XKUIAKOCTEH M TBEPIBIX
TeI U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THX MOJeIIeH

Macca MOJIEKYIL. KomnmuecTBo BEILIECTBA.
[TocTostnuast ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€
u3mepenue. lllkana remneparyp Llenbcus

Mojens wuaeasbHOTO rasa. OcHOBHOE YpaBHCHUC
MOHGKyanHO—KHHeTquCKOﬁ TEOpUU HACAIBHOTO
rasa

AOcomoTHasE TeMmmeparypa Kak Mepa cpeaHei
KUHETUYECKOW HHEpruM  TEIJIOBOIO  JBUIKCHUS
yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenne Kuaneiipona — MenngeneeBa. 3akoH
HanpToHa

T"a30BBIC 3aKOHBI. I/I30HpOIICCCI>I B NACAJIBHOM Ia3€ C




MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30x0pa, u3obapa

TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuyeckue paboThl. M3mMepeHne Macchl BO3ayXxa
B KJIACCHOM KoMHare. MccienoBaHue 3aBUCHMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJAIMHAMUKNU

3.2.1

TepMoguHamMmudeckast cucTEMA. BuyTpennsis
SHEPTHsI TEPMOJIMHAMHYECKOM CHUCTEMBI U CITIOCOOBI
e€ U3MEHEHUS

322

KonmudectBo Temnotel W pabora. BHyTpeHHsis
SHEPTrUsi OJHOATOMHOIO HUJEaIbHOTO rasa

3.23

Bunast TeIJIoTNepeIavuu: TETJIOTPOBOIHOCTbD,
KOHBEKIIMsA, H3JIydyeHue. TermmoéMKOCTh  Tena.
VnaenpHas  TEemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIUIONEepeaade

324

IlepBbiii  3axk0H TepMoauHaMUKHU. lIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
I'paduueckas unTepnperanus paboTsl ra3a

325

Tenoseie MAallIUHBbI. [IpuHIMUIIBL JIEUCTBUSA
TEIIOBbIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TerIoBbIX MammuHax. Koaddumument mnone3noro
nerctBus (nanee — KI1/1) termoBoit mamuusl. [{uki
Kapno u ero KIIJI

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
IIPOLIECCOB B NpuUpoAec. TeloBble IBUTATEIN.
DKosornyeckue npo0aeMbl TeIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOﬁCTBaZ ABUTI'aTCJIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUTTUOHED

3.2.8

[Ipaktuueckne paboTel. M3mepeHue ynenbHOM
TEIUIOEMKOCTHU

33

AT'PETATHBIE CO

CTOAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Mcnapenune u
KUATICHHE. YJenpHas TemioTa MapooOpa3oBaHMSL.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS

332

AOCOIIOTHAs U OTHOCUTEINIbHAS BIAKHOCTh BO3yXa.
Hacepiennsiit nap

3.33

Tépmoe Ttemo. Kpucramnmmyeckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpUCTAIIOB. JKuakue
Kpuctaibl. COBpeMEHHbIE MaTepHAaIIbI




[InaBienne W KpucTauM3anus. Y AeibHas TEeIioTa

334
riasnieHus. Cyomumanus
335 YpaBHEHHE TEIUIOBOTO OamaHca
Texuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHUU TOTYUCHUS
o COBPEMCHHBIX  MarTepuaioB, B TOM  YHCIC
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU
337 [Ipaktuueckue paboTel. l3mepeHune BIAXHOCTH
e BO3yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3aiusl Tejl. OJeKTpuueckui 3apsia. JlBa
o BHUJIA DJIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJHUKH
4.13 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa
4.1.4 B3aumoneiictBue 3apsaoB. 3akon Kyinona
DneKTpuueckoe ToJe. Hanpspok€HHOCTD
4.1.5 JJIEKTPUYECKOro Mnois. [IpuHOuWI Cyneprno3unum.
JIuHUM HanPsHKEHHOCTH AJIEKTPUYECKOTO OIS
416 Pabora cuIl NEKTPOCTATUYECKOTO OIS
o IMorennunain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOOHUKKM U JOUAINEKTPUKH B  TMOCTOSHHOM
4.1.7 INEKTPUYECKOM ToJIE. JusnexTpuueckas
IIPOHUIIAEMOCTh
OnekTpoéMKkocTh. KoHaeHcatop. DIeKTpOoEMKOCTb
4.1.8 IJIOCKOTO KOHJIGHCATOpa. OJHEPrusi 3apsKEHHOIO
KOHJIEHCaTopa
Texuuueckue YCTpOMCTBA: AJIEKTPOCKOTI,
419 JIEKTPOMETP, JEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboThLI. N3mepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
4.2 [IOCTOSHHBIN DJIEKTPUYECKUIN TOK. TOKH B PA3JIMYHBIX

CPEJAX
VYcnosus CYLLECTBOBAHMUS IIOCTOSIHHOTO
4.2.1 anekTpuueckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTostHHBIN TOK
422 Hampsokenne. 3akon Oma 1715 yyacTka Lenu
423 DIIEKTPUYECKOE CONPOTHBJICHUE. VYnensHOE




COIIPOTUBJICHHUEC BEIICCTBA

4.2.4

HOCJICIIOB&TCJH)HOG, napajjiCjbHOC, CMCIIAHHOC
COCAMHCHHUEC ITPOBOJHUKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH JDxoyns —
Jlenna

4.2.6

MOIIHOCTB QJICKTPHUYICCKOTI'0 TOKa

4.2.7

anekTpoaBkymas cwia (mamee — OJJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH Oma TUTST MTOJTHOU (3aMKHYTOM)
aneKTprueckoil renu. KopoTkoe 3amMbIkaHue

4.2.8

DJIEKTpOHHAA MPOBOAUMOCTHh TBEPIBIX METAJUIOB.
3aBUCUMOCTh  CONPOTHBIIEHHS  METAUIOB  OT
teMiiepaTypbl. CBepXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
JJEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHass W NpUMECHas
MPOBOJIMMOCTh TOJIyIPOBOJHUKOB. CBOMCTBAa p-n
nepexojia. [1oaynpoBoJHUKOBBIE TPHOOPHI

4.2.11

3HCKTpI/I‘-ICCKI/II>'I TOK B SJICKTPOJINTAX.
SHGKTPOJIHTI/I‘IGCKa}I JUucconuanus. 3J'ICI(Tp0J'II/I3

4.2.12

DJIeKTpUYECKU TOK B Trazax. CaMOCTOSITEIbHBIA U
HECaMOCTOSITCIIbHBIA  pa3psn. Pa3nuvHble  THIBI
CaMOCTOSTENLHOTO pa3psaa. Monuus. [1na3zma

4.2.13

TexHuueckue yCcTpOICTBa: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKH TOKa, 3JeKTpOHArpeBaTeIbHbBIE
npuOopHI, 3NEKTPOOCBETUTEIbHbBIE npuOopHI,
TEPMOMETP CONPOTHBJICHUS, BaKYyMHBIA JHO/,
TEPMHCTOPHI u boTope3ucTopsl,
MOJYPOBOIHUKOBBIN MO, TajlbBAaHUKA

4.2.14

[IpakTuueckne paboThl. M3yueHue CcMeENnIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC uUCTOYHMKA TOKAa H  €ro
BHYTPEHHETO COTPOTUBIICHUS. Habmonenue
ANEKTPOIIN3a

11 KUIACC

Kon
pa3nena

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsiemble 3JieMeHTHI COEeP:KAHUSA




SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3.1

ITocTostHHEBIE MAarHuThbl. BzaumonaelictBue
MOCTOSHHBIX MarHuTOB

4.3.2

MaruauTHO€e noje. BeKTop MarHMTHOM MHIYKLUH.
[IpuHnun cynepriouuyu. JIMHMM  MarHUTHOMN
uHaykuuu. KapTuHa TMHUN MarHUTHON MHIYKIIMH
TI0JIS TIOCTOSIHHBIX MarHUTOB

433

MarnuTtHoe moJie MPOBOJHUKA ¢ TokoM. KapTuna
JUHUA TOJS JUIMHHOTO MPSIMOTO TMPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmneiT  Opcrena.  BzaumoneiicTBue
MPOBOJTHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAIIPaBIICHUE

4.3.5

Cuna Jlopenna, e€ wMoayiab | HampaBJICHHE.
JBro>keHue 3apsyKeHHOM 4YacTHUIbl B OJHOPOJHOM
MaraHuTHoM noJie. PaGora cuier Jloperma

4.3.6

SIBIIeHUE DNEKTPOMArHUTHOW HHAYKIUH

4.3.7

IToTok BCKTOpa Mar HUTHOM HUHAYKOUU

4.3.8

OJIC  wnaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
uHaykiun Gapanges

4.3.9

Buxpesoe snekrpuueckoe nosie. 3C nHaykuu B
IPOBOJHUKE, JABIKYIIEMCS IOCTYHaTelbHO B
OJIHOPO/IHOM MarHUTHOM I10JIe

4.3.10

[IpaBuiio Jlenna

43.11

NunykrtuBHocTh. SIBeHue camounaykiuu. IJ(C
CaMOWHTYKITUH

4.3.12

3Heprm{ MAarauMTHOI'O ITOJIA KaTyIlIKU ¢ TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHuueckue yCcTpouCcTBa: MOCTOSHHBIE MAarHUTBHI,
3JIEKTPOMATrHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIHN
3JIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS MI€Yb

4.3.15

[Ipaktnueckue pabotbl. M3ydeHne MarHUTHOTO
MOJIsl KaTyIIKKA C TOKOM. MccnenoBaHue necTBUs
MMOCTOSSHHOTO MAarHhuTa Ha pPaMKy C TOKOM.
Uccnenopanme SIBIICHHS AIEKTPOMATHUTHOMN

WHYKIIUU

KOJIEBAHU A 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.1.1

KosnebarensHaa cucrema. CBOOOAHBIE KOJIEOaHU.




['apmonnueckue konebanusa. Ilepuon, dacroTa,
aMIIuTy1a ¥ (haza KoseOaHui

5.12

[IpyxvHHBIA MagTHUK. MaTeMaTH4eCKUI MAasATHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunemartnyeckoen  JUHAMHMYECKOE  ONHUCAHHE
K0J1e0aTEJIbHOTO IBUYKEHUS

5.14

[IpeBpamienue »HEpruM NOpU TAPMOHUYECKUX
Konebanusax. CBA3p  aMIUIMTYAbl  KOJIeOaHUH
UCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KOJIeOaHuM
€€ CKOPOCTH U YyCKOPEHHUS

5.1.5

Komnebarennpublit KOHTYD. CB00OOIHEIE
JNEKTPOMArHUTHBIE KojeOaHus B  UACaTHbHOM
KOJIeOaTeIbHOM  KOHType. AHANOTUS — MEXIY
MEXaHHYECKUMH u AIIEKTPOMATrHUTHBIMU
kosiebanusamu. @opmyna Tomcona

5.1.6

3aKoH COXpaHCHHA OSHCPruu B  HUACAJIbHOM
K0JIEOATEIILHOM KOHTYpPC

5.1.7

BriHyX1eHHBIE MeXaHU4ECKUE Kosie0aHusl.
Pe3zonanc. Pe3onancHas kpuBas. BbIHy>XIE€HHbIE
3JIEeKTPOMAarHUTHBIE KOJeOaHusl.

5.1.8

[lepemennsblit Tok. CHHYCOMIaNbHBIN IEPEMEHHBIN
TOK.

5.19

MOoOMIHOCTh MEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HAIIPSIKEHUS

5.1.10

Tpancopmarop. IIpousBoactBo, mnepenada u
norpebiieHue IIEKTPUYECKON DHEPIHUH.
OKOJIOTUYECKHE  PUCKH  TpU  NPOU3BOJCTBE
INEKTPUYECKOU SHEPTUH. KynsTypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPIMH B ITOBCEAHEBHOMN
KU3HU

5.1.11

Texanueckue YCTPOWCTBA: ceiicmorpad,
3JIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesay

5.1.12

[TpakTnueckue paboThL. Hccnenosanue
3aBHCHMOCTH MEepHoJia MaNIbIX KojeOaHul rpysa Ha
HUTH OT JUIMHBI HUTH MW Macchl TIpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B IENU U3
MOCTIEZIOBATEIbHO COENMHEHHBIX KOHIEHCATOpa,
KAaTyIIKU U PE3UCTOpA

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCJIIOBHA
pacipoCcTpaHeHUsI. [Tepuos. CkopocTh




pacnpocTpaHeHus U JUIMHA BoJiHBL. [lonepeunsie u
IPOJOIbHBIE BOJHbI

522

WnTepdepenius u madpakius
MEXaHUYECKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

DNEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSI M3JIy4YEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHasg opueHTanus
BeKTOpOB E, B 1 v B 3EKTPOMAarHUTHON BOJIHE B
BAKyyMe

525

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJH: OTPa’K€HHE,
npeIoMIIeHHE, HOJIspU3aLus, Tudpakuus,
uHTepdpepenya. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »7IEKTPOMArHUTHBIX BOJIH. [IpumeHeHue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTIBI pamuocBsI3u u TEJIEBUACHUS.
Pagnonokanusa. DNIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaroIleil cpeapbl

528

Texuuueckue YCTpOWCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JHAarHOCTHKA B
TEXHUKE W MEIHIMHE, pajnap, paauolpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsiMmonuHeitHOE  paclpocTpaHeHHEe CBeTa B
oJHOpoIHOH cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTpPa)XCHHs CBeTa.
[TocTpoenure n300pakeHuii B IIIOCKOM 3epKajie

533

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOJIFOTHBIN MMOKa3aTeNb MPETOMICHHS

534

[lonnoe BHyTpeHHee otTpaxenue. lIpenenpHbIil
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucniepcust cBeta. C0XKHBIN cocTaB 6€7I0Tr0 CBETA.

IIBer

53.6

CoOuparone ¥ pacceuBarouive JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CUIa
TOHKOM JuH3bL. [locTpoenue u3zo0pakeHHI B
COOMpAIOIIMX U pacceuBaromux JuH3ax. ®opmyna
TOHKOH JIMH3EI. Y BEIMYEHHE, TaBacMOE JTUH30M

5.3.7

HpeI[GJ'ILI MNMPpUMCHUMOCTH FCOMeTqueCKOﬁ
OIITHUKH




HNurtepdepentus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaAOJI0ICHUS MaKCHMYyMOB u
MUHUMYMOB B WHTEp(EpPEHIIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.8

Hudpakumst ceta. JudpaxkmmoHHas pemérka.
53.9 VYcnoBue HaOMIOACHHS TIABHBIX MAaKCUMYMOB TIPH

MaJCHAM  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TU(PAKIMOHHYIO PEHIETKY

5.3.10 [longpuzanus ceera

Texuuueckue YCTPOMCTBA: OYKH, Iyna,
5311 ¢doroanmnapar, IIPOCKIMOHHBIN amnmapar,

MUKPOCKOII, TE€JIECKOIl, BOJOKOHHAasl OITHKA,
T(paKIUOHHAS PEIIETKA, MOJIIPOUT

[Ipaktuyeckue paboTbl. M3mepeHue mokasaress
5312 IIPETOMJICHUS. Hccnenosanue CBOICTB
o n300pakeHnid B aMH3ax. Habmonenue nucnepcun

CBCTa

DJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

['panuer MPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynaTsl TEOPUM OTHOCUTEIHHOCTH:
MHBAapUAHTHOCTb MOJyJII CKOPOCTH CBETa B
BAaKyyMe, IPUHILIUI OTHOCUTEIBLHOCTH DWUHIITEHHA

6.1

6.2 OTHOCUTEILHOCTD OJITHOBPEMEHHOCTH.
' 3amenyieHne BpEeMEHH U COKpAIICHUE JTTHHBI

6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTHUIIbI

CBs3p Macchl € DHEpPruel M UMIYJIbCOM
6.4 CBOOOJHON YacCTHIIbl. DHEPTrHsl MOKOsS CBOOOJHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Dopmyna I[lmanka CBSI3M 3IHEPIUU
7.1.1 (¢oToHAa € €ro 4acToToM. DHEpPrusi U HMITYJIbC
dboTtona

OTkpeiTHe U uccnenoBanue ¢porodddexra. OnbITH

7.1.2
A.I'. CroneroBa. 3akoHsl potodddexra

VYpaBHenue OiHiTeiiHa a1 QoTordexTa.
«Kpacnas rpanuna» gorosdpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5 XUMHUYECKOE NEHCTBUE CBETA

16 Texuuueckue yCTPOMCTBA: (orosemeHr,
o (boTogaTyrk, coNHedHas 6arapesi, CBETOINO,T




7.2

CTPOEHHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopmaa mo
UCCJIEIOBaHMIO CTpoeHUs aToma. [1nanerapHas
MoJieb aToMa

7.2.2

[Toctynarer bopa. HM3nydeHune u moryonieHue
(OTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS
SHepruM Ha Jpyroil. Buael cnektpoB. Croektp
YPOBHEW dHEPTUU aTOMa BOJAOpOAA

723

BousiHOoBBIE CcBONcTBa yactul. BomHbl e bpors.
KopmyckymsipHo-BosiHOBOM ayanusm. Judpakuus
3JIEKTPOHOB Ha KpHUCTAJLIaX

7.2.4

CrioHTaHHOE€ ¥ BBIHYXKICHHOE  M3JIyYeHHE.
VYcTpoiicTBO U MPUHIMIT PabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpoMCTBa: CIEKTPaIbHbIA aHaN3
(ciekTpockor), 1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTuueckue paboThL. Habmonenue
JMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl Ha6J'IIOI[eHI/I$I )51 perucTpanuu
OJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopaa
0  OMNpEeNeJeHHI0 COCTaBa  PaIHMOAKTUBHOIO
uznyuyenus. CpoiictBa anbda-, Oera-, TamMma-
U3JIy4eHus. BnusHue pagnoakTUBHOCTH Ha KHUBbIE
OpraHU3MBbI

7.3.3

OTkpbITHE TPOTOHA M HeUTpoHa. HykioHHas
Mozaenb snapa [eisenOepra — MBaneHko. 3apsin
aapa. MaccoBoe uuncio siapa. M3otomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacma. 'amma-uznydenue. 3aKkoH
PaAMOaKTUBHOTO pacmaaa

7.3.5

DHeprus CBs3U HYKJIOHOB B siipe. SIiepHble CUJIBL.
HedexT maccel sipa

7.3.6

Snepuble peakuuu. JleleHUE U CUHTES s1Iep

7.3.7

Snepubiii  peaxktop. TepMosiaepHbli  CHHTES.
[Ipobnembl U MEPCHEeKTUBBI SIEPHON IHEPTreTHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

:‘)HeMeHTapHBIe qaCTHUILIbI. OTKprTI/Ie MMO3HUTPOHA.
(DYH,I[aMCHTaJ'IBHLIe BSaHMOHCﬁCTBHH

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3MMETpP, Kamepa
BuibcoHa, simepHslil peakTop, aToMHas omba




7.3.10

[Ipaktuueckne pabotel. McciemoBanue TPEKOB
4gacTuIl (10 TOTOBBIM (hoTOTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro meba. Co3Be3mus, spkue 3BE3MBI,
IIIaHCThI, UX BUAMMOC ABUKCHHUC

8.2

Conneynas cucrema. IlmaneTsl 3eMHOI TpYIIIIBI.
IImaHeThI-TMTaHTBl U UX CIIYTHHUKH, KaAPJIIMKOBBIC
m1a"eThl. Mansle Tena ColIHEYHOM CHCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ConHeuHas
AKTUBHOCTb

8.4

Ncrounnk sHeprun CoaHua U 3BE37

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKM: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, 170:¢
B3aUMOCBs3b. JMarpamMmma «CHeKTpaIbHbIM KIacc —
CBETUMOCTBY. 3BE3 b1 TJIABHOU
HOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB) JUTSt 3BE3N TJIABHOM
IIOCJIEI0BATEIHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
OpeACTABJICHUA O HNPOUCXOXIACHHHW H 3SBOJIOIHHU
ConHua u 3B€3/1. DTalbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyts — Hama l"anaktuka. CrnupanbHas
cTpyKTypa ['anaktuku, pacupenencHue 3BE31, ra3a
u nbi. [lonoxenne u aBuxenue CoaHua B
lanaxTuke. [Tnockas u chepudeckas mMoaCHCTEMBI
lNanaxTukn

8.8

Tunel ramaktuk. PaguoranakTUKH W KBa3apbl.
UYéEpHble AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacumimpenue Bceenennoil.  3akoH
Xabb6na. Pa3beranue ramaktuk. BospacTt u paguyc
Bcenennon, teopus bosbmoro B3psiBa. Mogaenb
«ropsiuei Beenennoi». PenukroBoe usiaydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepewménnnie poOIeMbI
aCTPOHOMHUU




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
IMTPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOIM MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

ChopMHUpoBaHHOCTE YMEHHWH pacro3HaBaTh (U3WUECKHUE SIBIICHUS

(npoueccm) 1 OOBSICHITH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BnazerHe OCHOBOIIOJIararomuMun (1)I/ISI/ILICCKI/IMI/I HNOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOIIMMHU (PU3UIECKUE TIPOLIECCHI

ChopMupoBaHHOCTb yYMEHHUH TNPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku u TEPMOJAMHAMHUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (M3WKU IJIS aHaIM3a M OOBSCHEHHUS
ABJICHUN MHMKPOMHDPA, MakpoMHMpa M MeEraMupa, pas3jindyaTrb yCIOBHUS
(rpaHuIBl, 0OJIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TTOHUMAThH
BceoOIUi XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCTIONIB30BaHUSl YaCTHBIX 3aKOHOB; aHAIM3MPOBATh (pu3mueckue
IIPOLECCHI,  MCIOJb3Ysl  OCHOBHBIE  IIOJIOXKEHMs, 3aKOHbl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCTh YMEHHUsS pa3n4yaTh YCIOBUS MPUMEHUMOCTH

Mozenel GU3NIECKUX TEIT U MPOIIECCOB (SIBJICHUIA)

CdopMHpOBaHHOCTh YMEHHS pelIaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHON W HESBHO 3aJJaHHOM (PM3NYECKOH MOJeNbI0: HA OCHOBaHHUU
aHalM3a yCIOBUS BbIOWpaTh (PU3MUECKHE MOJENTH, OTBEYarollne
TpeOOBaHUAM 33/1a4H, IPUMEHSATH (DOPMYJIBI, 32KOHBI, 3AKOHOMEPHOCTH
M T[OCTydarhl  (pU3MYeCKHMX  TEeOpud  MNPU  HCIOJIB30BAHUU
MaTE€MaTHYeCKNX METOJOB DEIICHHs 3a7ad, NMPOBOAMWTH PACUETHI Ha
OCHOBAaHUM MMEKOUIUXCSA JaHHBIX, AaHAIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOABl  PEHIEHUS C  y4ETOM  IOJYYEHHBIX

pe3yJIbTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpeOyrolue MPUMEHEHHs] 3HAHUN U3
Pa3HBIX Pa3AeliOB IIKOJBHOTO Kypca (PU3WKH, a TAaKKE€ WHTETpAIlluu
3HAHUU M3 JIPYyTUX MNPEIMETOB E€CTECTBEHHOHAYYHOI'O  IUKJA!
BBICTPAWBaTh JIOTMYECKYIO ILIETOYKY pACCYXKICHHI C OMOpoll Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘IGCKI/IG SABJICHUA




Bnanenne OCHOBHBIMH METOIaMU HAy4HOTO IIO3HAHUS,
UCTIONBb3YeMbIMU B (PU3UKE: TIPOBOAMTH MpPSIMbIE U KOCBEHHBIE
U3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTUMAJbHBIM CIOCOO
WU3MEPEHHSI U HUCIIONIb3Ysl M3BECTHBIE METOJBI OLEHKH MOIPELIHOCTEN
U3MEpPEHUl, MPOBOJIUTH HCCIEJOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH C HCIOJb30BaHUEM TMPSIMBIX HU3MEPEHHUH, OOBACHATH
HOJYYECHHBIE PE3yJIbTaThl, UCHONb3Ys (PU3UUECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JieNIaTh BBIBOJIBI; COOIIOATh MpaBuiia O€3011acHOTrO Tpya
IpY TPOBEICHUM HMCCIIEJOBAHUI B paMKaxX y4eOHOTO KCIIEpHUMEHTa U
y4eOHO-UCCIIEJOBATENIbCKOM  JESITEIbHOCTH €  HCIOJIb30BAHUEM
IU(GPOBBIX  H3MEPUTENIBHBIX  YCTPOWCTB W J1aDOpaTOpPHOIO

o0opyaoBaHus

ChopMHUpPOBAaHHOCT, ~ YMEHHMHM  aHAJIM3UpPOBaTH HW  OIICHUBATH
IIocCJaeaACTBUA 6BITOBOﬁ nu HpOH3BOI[CTB€HHOfI JACATCIIbHOCTH YCJIOBCKA,
CBSI3aHHOM ¢ (DM3WYECKUMH TPOIECCAMHU, C TO3HMIIMH IKOJIOTHYCCKOMN
0€30I1aCHOCTH; MpeICTaBICHUI 0 panroHaILHOM
NpPUPOJONOIB30BAHUM, A  TaKXke  pa3yMHOM  HCIOJIb30BAaHUU
JOCTM)KEHU HAayKM W TEXHOJIOTMM i1 JaJIbHEHIIEro pa3BUTHUA

YeJI0BEYECKOro 00necTsa

OBnaseHue pa3iauuHbIMH crnocobamMu  paboTel ¢ uHpOpmanmen
(U3MYECKOTO  COJEpKaHUSI C  KCTOJB30BAaHHUEM  COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJOTUH; pPAa3BUTHE YMEHUW KPUTHUUIECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MOJy4yaeMoil nHpopMaluu

10

ChopMHUpOBaHHOCTE ~ YMEHUH  MPUMEHSATH  OCHOBOIIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBl Ui aHauu3a Hu
00BICHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOMSIIMMUX Ha 3BE3/MAX, B
3BE3HBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpene; JBUIKEHUS

HeOECHBIX TEJI, DBOJIIOLUHY 3BE31 U BeeenHoi




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

1O ®U3UKE

Kon Kon
pasnena/re JjieMe

MbI HTa

HpOBepHEMbIﬁ 3JIEMEHT COACPKAaHUSA

MEXAHUWKA

1.1

KMHEMATHUKA

MexaHudeckoe JABHKCHUC. OTHOCHUTENBHOCTh MEXaHHYECKOTO

JBHXXCHUA. Cucrema orcuéra

MaTepHaanaﬂ TOYKa.

TpasKTOpHa

Eé& pamiyc-Bexrop:
Fle)=(xle) yle ) =(2)),
TpaeKTOpI,
IIepeMeEIIeHIIE: / It
AF =7 (ty) =7 (t)) =Ty -7, = x

= (Ax,Av, A7),

ITyTb.
CroxeHIe IepeMelneHmii:

N =0 + A

CkopocTh MaTepraIbHOU TOUKHU:
AF

o=20
At

=ﬁ’=(u}_.u1_.u:).

Ar—{)

Ax , . .
U o=— =X,. AHAJIOTIYHO v, =Y, V.=, .
At |y :
CrnosxeHlle (:KGpDCTEf'I: U, =0, +0,-
Brruncnenue nepeMenieHrs U MyTH MaTEPUAIBHON TOYKH MPH
NPSAMOJIMHEHMHOM BM)KEHUH BJIOJIb OCH X IO TpauKy

3aBUCUMOCTH Vx(t)




y . AD -,
YCKD[JEHIIE MAaTEPHATBHOII TOYKIL a = —L :

At

Ar—)

Ly E \ 7 ' yr
a,=—= =(u)". amaormmo g =(v, ). a.=(v.)"

PaBHOMEpHOE NPSAMOJIMHETHOE IBUKEHHE:

x(t)=x,+v,,t

v (t)—v,,=const

PaBHOYCKOpEHHOE NPSMOJIMHENHOE ABUKECHUE:

at’
x(t)=x,+u, t+—=—
(1) =x, + 1, 5
v(t)=u, +at
a, = const

-

v;, —ul =2a (x,-x,)

ix L < 1

HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S =

[ o]

CBoOoaHOE najieHue. Y CKOpeHrue CBOOOTHOTO MaACHHUS.

O Xo ‘:—

I[BI/I)I(GHI/Ie TCIa, 6pOH_IeHHOFO noJA yriioMm o K ropu3oHTY:




‘f.r(r) =X, +U,f=x +U,cosa-f

5 5

! -
‘ V(@) = vy +ug t +=2

gy
'

=W + U sina-1—

I-.3'|

Irul_lfz‘) = U, =U,Cos0,
(0 (f)=v,, + g7 =v,sina— g

-

[4]

[g.=0

=const

v

[#35]

gy

KpuBonuneiinoe npmxenue. J[BrokeHue MaTepuaibHON TOUKHU
M0 OKPYHOCTH.
VYrioBas U TIMHEIHAsA CKOPOCTh TOYKHU:

v=wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYIKHOCTHU

1.1.8
21
=—=2m
T
. LleHTpOCTpEMHUTENBHOE YCKOPEHHUE TOUKHU:
vi_ o
a,=—=wR
TR
. [lonHOE yCcKOpeHue MaTepHaIbHONM TOUKH
11 TBépnoe teno. [locTtynaresnbHOE U BpallaTesIbHOE JBUKEHUE
TBEPJIOTO TENA
1.2 JANHAMUKA
191 Nuepumansueie cuctembl otcuéta. [lepBoiii 3akoH HbroToHa.
[Tpunimn otHOCUTENBHOCTH ["anunes
Macca Tena. [ImoTHOCTS BeecTsa:
1.2.2 P_m
. . V
1.2.3 Cuna. I[IpuHIUI CyTIepIIO3UIIUN CHUIT;




F =F +F,+..

PaBHOJIEHCTB

1.2.4

Bropoii 3akon HetoTona: s MatepuansHoit Touku B UCO

F,=ma,

Ap=F At

pu

F =const

1.2.5

{0

F‘IE lﬁ:21

Tpetuit 3akoH HptoTOHA 711 MAaTEpUAIIBHBIX TOYEK:

F,,=—F,

1.2.6

3aKOH BCEMHPHOTO TATOTCHHS: CHJIbI TPUTSDKCHUS MEXIY
TOYCYHBIMUA MacCaMH PaBHBI
m,m,

F=G—

Cuna Tsxectu. LleHTp TskecTw Tena. 3aBUCUMOCTbH CHIIBI
TSDKECTH OT BBICOTHI h Ha/l TOBEPXHOCTHIO MIIAHETHI PAIyCOM
RO:

GMm

mg=———
I Ry+h)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F =—kx

1.2.8

Cuina tpenusi. Cyxoe TpeHue.

Cuna TPCHUSA CKOJILIKCHUS:




F_=uN

™

Cuna TpeHus TOKOsI:

Koaddumuent tperns

1.2.9

JlaBreHue:

1.3

CTATHUKA

1.3

1.3.1

—

F
MOMEHT CUJIbI OTHOCHUTEILHO OCH BpalICHU:

IM| = Fl, rae | — muiedo cuis

F

OTHOCHUTEIILHO  OCH,  Tpoxojsmend  uyepe3  Touky O
NEePIEHINKYIISIPHO PUCYHKY

1.3.2

LenTp Macc Tena. LleHTp Macc cuctemMbl MaTepUalbHBIX TOUEK:

. _myritmyr,t.
T mm,

B onHOpoaHOM mOJIE TSIKECTH

(g=const)

HOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCECTU

1.3.3

VYcnosus paBHoBecus TBEpaoro Tena B UCO:

(M, +M, +...=0

\F,+Fy+...=0

3akoH [Mackansg




1.3

1.3

JlaBneHnue B )XUAKOCTH, TTokosmeiics B UCO:

p=p,+pgh

3akoH Apxumena:

F

—-P

Apx BBITECH

€CJIM TEeJIO M KuAKOoCTh nokosarcsa B MCO, To

FApx: pg VBbITecH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHN B MEXAHUKE

1.4

1.4

1.4

1.4

Nmnynbc maTepuanbHON TOYKH:

p=mv

HMHYJ'IBC CHCTEMBI TCII:

P=ptDpyt...

3aKOH U3MECHEHUS M COXPAHEHHSI UMITYJIbCa:
B ICO

Ap:A<p1+p2+"'):FlBHeLLIHAt+FZBHeLHH

B MCO , ecnmn

, €CITH

F +F

+...
1BHeIH 2BHeLH

PeakTuBHOE IBHKEHUE

At+...




F

Ar x
Pabota cuibl Ha MajOM MepeMeleHUH:

,i=|f*:|-|.i'l.f|-cus a=F -Ax

1.4.5

MOoOIIHOCTD CUIBL:
€CJIU 3a BpeMs
At

pa60Ta CHJIBI UBMCHACTCA HAa , TO MOIITHOCTH CUJIbI

A4
P=— =F-vu-cosa
At s

N
—=l

1.4.6

Kunernueckas sHEprus MaTepuaibHON TOUKHU:

2 2
_mv _p
w2 2m

3aK0oH U3MECHEHHS KHHETHUYSCKOM OHCPTHUU CUCTCMBL

MarepuasibHbIX Touek: B UCO AExun = A1 + A2 + ...

1.4.7

HOTCHHI/IaHBHaﬂ OHEPIus:
JJIA TIOTCHIHUAJIBHBIX CHJI

AlZ = El TIOTEHI] - EZHOTeHu -6 A EHOTeHu

HOTCHHI/IaJII)HaFI OHEPIuUid MaTepI/IaJII)HOfI TOYKH B OJHOPOAHOM
IIOJIC TAXKCCTHU!

E =mgh

MOTEeHL]




[TorenuuanbHas 3Heprus ynpyro 1eGopMHUpOBaHHOIO TeJa:

_kx?

noTeHr; 2

E

1.4.8

3aKOH U3MEHEHUS U COXpPAaHCHUA MEXaHUYeCKOM OHCPTHUU:
Euex = Exun * Enorerm.
B IICO AEex = Agcex HENOTRHLL CHs
B IICO AE,x =0, eCI Agcex menoresn cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1.5.1

['apMoHnYeckue KoseOaHus MaTepruanbHON TOYKH.
Awmmuntyna u ¢aza xonedbanuii. Kunemarnyeckoe onucanue:
x(f) = Asin( wf + o0, ).
v (H=x.
a(d=(v, ), =—o'x) =a +a'x=0,
TJI€ X - CMEIEHUE U3 PaBHOBECHSI.
JluHamMHu4ecKoe ONMCcaHue:

ma,=—kx,

. OTO 3HAYHUT, YTO

DHEPreTUYeCKOe ONMMCaHUe (3aKOH COXPAHCHHS MEXaHUIECKOM

SHEPIUn):

CBs3p aMIUIUTYIbl KOJEOAHUH CMelleHHsT MaTepHalbHOU

TOYKH C aMIUTUTYIaMU KoJieOaHUH €€ CKOPOCTH U yCKOPEHHS:

U =04, a__ =04

1.52

[Tepuon 1 yacTora KoJeOaHUI:




HCpI/IOI[ MaJlbIX CB060,Z[HLIX KoJIecOaHMIl MaTeMaTH4YECKOrO

MasTHHKaA.

T=EEJI
g

[Teproa cBOGOIHBIX KOJIEOaHUM MPYKUHHOTO MAaATHUKA:

T =21 |—

k

1.5.3

BLIHY)KI[GHHI:IC koisieOanus. Pesonanc. Pe3onancHas KpHuBas

1.54

Honep CUHBIC u MMPOOOJIbHBIC BOJIHBEI. CKOpOCTB

pacrnpoCTpaHEHHUS U JJIMHA BOJHBI:

A=vT=2
\%

WnTepdepennus u nudpakius BOJIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOIMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3UKA

2.1.1

Mojenu CTpOeHHUs ra3oB, KUIAKOCTeH W TBEPABIX Tenl. IlycTh
TepMOJMHAMHU4YecKass cuctemMa (teno) coctout w3 N

OJMHAKOBBIX MOJICKYII. Torma KoIM4ecTBO BEIIECTBA

rIe
NA

— 4HcI0 ABOTaJipo, m — Macca CUCTEMBI (Tena),
U

— MOJIIpHas Macca BCUICCTBA

2.1.2

TemnmoBoe ABIKCHHE aTOMOB U MOJICKYJI BEIICCTBA

2.13

B3aumoneiicTBrue yacTull BEIECTBA




2.14

Huddysus. bpoyHOBCKOE TBHKEHHE

2.1.5 Mopens uneanbaoro raza B MKT
CBs3bp MEXKly JaBJICHUEM U CpeAHEH KMHETUYECKOM ZHEeprueit
MOCTYMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJIEKYJI UJI€aJIbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):
lm,n; zn "m.:v‘\I 2 £
P=3T =3 2 )
2.1.6
rae m0 — macca OJJHOM MOJIEKYJIbI,
_ N
n = —_—
\%
- KOHIICHTPAIHS MOJIEKYJT
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs13b TEMIIEpATYPHI ra3a CO Cpe/IHE KHHETUYECKON IHEpruei
MOCTYMATEILHOTO TEIJIOBOTO IBMXKCHHS €T0 MOJICKYJI:
218 (mp*) 3
L. & =|—— |==kT
o2 0) 2
2.1.9 VYpasuenue p = nkT
2.1.10 Mopens uaeanbHOro raza B TEepMOJIMHAMUKE:

| VpaBHeHHe MeHrereeBa — KinarneHpoHa
| BEIpeskeHHe [T BHYTPeHHEH SHePIHH

Vpaerenne MeHzeneepa — KianelipoHa (IpHMeHIH)
3allHcI):

pRT

pV=%RT=vRT=NkT, p=E

BeIpaskeHHe U1 BHYTPeHHell Hepri OIHOaTOMHOTO

raza (IIpHIMeHIIMEIe (JOPMEI 3aIIIcH):

U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2




2.1.11

3akoH ,Z[aJ'II)TOHa JJI1 JaBJICHUA CMCECH Pa3pCKCHHBIX I'a30B:

p:p1+p2+...

W3omporieccsl B pa3peskeHHOM ra3e ¢ MOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

u3oxopa (V = const):

P —const
n3zobapa (p = const):
2.1.12 — =const
I'paduueckoe npeacraBneHue u3omnpoieccoB Ha pV-, pT-u VT-
JuarpaMmax.
OOBeTMHEeHHBIN Ta30BbIi 3aKOH:
\4
PY —const
T
JUTS TOCTOSTHHOT'O KOJIMYECTBA BEIIECTBA V.
Hacpimiennsle u  HeHachbllleHHble napbl.  KauecTBeHHas
5113 3aBUCUMOCTh TUIOTHOCTH W JaBJEHUS HACBIIIEHHOTO Mapa OT
TEMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIICHHOTO
napa
2.1.14 Brnaxxnocts Bo3yxa.

OtHoCUTENbHAS BIAXKHOCT:

pnapa(T) _ pnapa(T)

¢ = =
pHacbILL(l‘Iapa ( T) pHaCLILLu'Iapa ( T)




N3MeHeHue arperatHbIX COCTOSIHUM BEIIECTBA: MCIAPEHHE U

21 KOHJIEHCAlUs, KUTICHUE KUIKOCTH
W3meHeHune arperatHblXx COCTOSIHUUM BEIIECTBA: IUIABJICHUE U
2116 KPUCTAJUTH3AIIUS
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpPexogax
2.2 TEPMOJNHAMUKA
2.2.1 TermnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTtpenHss sueprus
Temnonepenaya kak crnocod M3MEHEHHUS BHYTPEHHEH >HEpPruu
223 0e3 coBepuieHuss paboThl. KOHBEKIUS, TEIIONPOBOIHOCTD,
U3ITy4YeHUe
KonnuecTBo TemaoThI.
VYV nenpHas TEIIOEMKOCTH BEIIECTBA C:
224 Q=cmAT
VY nenpHas Teriota napoodpazoanus L: Q = Lm.
2.2.5 VY aenpHas TemorTa miaBieHus A Q = Am.
VY nenpHas TenioTa cropanus Tommsa q: Q = gm
DnemeHTapHasi paboTa B TEpMOJIUHAMUKE:
A=pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamMmme
IlepBblil 3aKOH TEPMOJIUHAMUKU:
Q,=4 U12+A12:(U2_ U1)+A12
2.2.7
Annabara:
Q,,=0 A12:(U1_U2):A Uy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumelie mporiecchbl
2.2.9 [Ipunnumne! aeiictBus Ternosbix Mamud. KITI:




n= ASELI;.H:IG'I: _ QHa.rp _|Qxcn| —1— |Qx{::lt|
QHE.I.’“F Qum Qum

2.2.10

MakcumanbHoe 3nauenune KIIJI. [{ukin Kapno:

max it = ranmn, —  ——— — 11— —

Harp Harp

2.2.11

YpaBHeHUE TEIIOBOTO OalaHca:

Q,+Q,+Q,+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

DnexTpusanus Tel U e€ MposSBICHUS. DIEKTPUUECKUNA 3apsi.

JBa Buga 3apsiga. DJIEMEHTApHBIM AJIEKTPUUECKUU 3apsi.

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kysona:

B OJTHOPOAHOM BCHICCTBC C I[HZ—)HGKTpH‘-IGCKOfI

IMPOHUITACMOCTBIO

- {?1

-|q,

44

ﬂ"q:_ 1

F:k = 4 - 3
g 4mes, "

Onektpuyeckoe mnoje. Ero neiictBue Ha

3apsabl

QJICKTPHYCCKUC

Hanpssx€HHOCTB 3JIEKTPUYECKOrO IOJIA:

p=—F

qnpo6m,n71

[Tone Toueunoro 3apsna:

E=k<L
r




OIHOPOJHOC II0JIC:

E =const.

KapTunb! 1iHUN Hanps>KEHHOCTH ATUX TOJIEH

HOTGHI_II/IaJ'IBHOCTI) QJICKTPOCTATHUYCCKOI'O IT10JIA.

PaznocTts MOTCHIIMAJIOB U HAIIPSAXKCHUC!

A12:Q(¢1_¢2>:_q4¢:qU-

HOTCHLII/IaJ'ILHaH 3Hepr1/151 3ap;1z[a B BHCKTpOCTaTI/I‘-ICCKOM I10J1C.
W=q¢

ITorenmuan QJICKTPOCTATHYCCKOI'O ITIOJIA:

o=
q

CBsi3p HaNpPsHKEHHOCTU MOJIE UM PAa3HOCTU MOTEHLHUANIOB IS

OJHOPOIHOT'O JICKTPOCTATHUICCKOI'O ITOJIA: U=Ed

[TpyHLIMI CynepnO3ULIUY dJIEKTPUUECKUX TTOJIEH:

E=E +E,+...,0=¢,+¢,+...

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHHUKA

E*=0

, BHyTpHU U Ha IIOBEPXHOCTHU IIPOBOJHUKA (P = const

]_II/IBJ'IGKTPI/IKI/I B DJICKTPOCTATHUYCCKOM IT0JIC. I[I/IBJ'ICKTPI/ILIGCKEUI

MMPOHUIIACMOCTDb BCUICCTBA €

Konnencarop. DneKTpoéMKOCTh KOHJIEHCATOPA:




c=4
U

DeKTPOEMKOCTb IIIOCKOTO KOHJEHCATOpA:

CZSSOS

=eC,

3.1.10

Hapanneanoe COCIMHCHUEC KOHACHCATOPOB:

q=q,+q,+..,U,=U,=...,C —C,+C,+...

* ™~ mapann

ITocnemoBaTenbHOS COCAUHEHHE KOHACHCATOPOB:

3.1.11

BHGPFI/IH 3apsKEHHOT'O KOHACHCATOpA:

ﬂ:CUZ: qz

2 2 2C

W.=

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

|

Ar Ar—sl)

ITocTosHHEIN TOK: | = const

Jns mocrossHHOrO TOKa q = It

3.2.2

VYcnoBus cyliecTBOBaHUS 3JIEKTPUUECKOT0 TOKaA.
Hanpsioxenne U u 3/IC E

3.23

3akon Oma Jy1s ydyacTKa Lenu:

=Y
R

3.24

DJeKTpruecKoe COINPOTHBJICHUE. 3aBUCHUMOCTD




COIIPOTUBJICHUA OJHOPOAHOIO IMPOBOAHHMKA OT €TI0 IJIHMHBI U

CeYEHHUsA. Y IEIbHOE CONPOTUBIIEHUE BEIIECTBA.
[

R=p—

S

Uctounuku Toka. 1C ucTOUHMKA TOKA:

E —_ CTOPOHHUXCHJT

3.25 q

BHyTpeHHee conpoTuBIeHIE HCTOUHUKA TOKA

3akoH OMa 117151 MOJTHOM (3aMKHYTOM) aneKkTpudeckoi nenu: E

=R + Ir, otkyna

3.2.6

HapannenLHoe COCINHCHHNC HpOBOI[HI/IKOBZ
[=11+12+..,Ul=U2=..,

1 _ 1.1
=t

R R, R,

riapasun

3.2.7

IlocnenoBareabHOE COEAUHEHUE IMPOBOAHHUKOB:
U=U1+02+.,11=12= .,
R....=R,+R,+...

rnoc/

3.2.8 Pabota snektpuueckoro toka: A = [Ut.
3akoH Jxoyins — Jlenna:

Q=I’Rt

Ha pe3ucrope




2

R:Q:A:IZRtZIUt:%t

MomHocTh SICKTPHUUICCKOTO TOKA:
AA

P=—0 =1JU
At Ar—)

TemmoBas MOIOHOCTbB, BBIACIIAEMAs Ha pE3UCTOPE:

. U
3.2.9 P=I'R=—=IU
MOIHOCTh UCTOYHHMKA TOKA!
AA
P = —;“‘ =FEI
Ar—
CBoOOJHBIE  HOCHUTENHM  JJNEKTPUYECKUX  3apsSioB B
3210 MPOBOJIHUKAX.  MexXaHu3Mbl  TPOBOJMMOCTH  TBEPABIX
o METaJUIOB, pPAacTBOPOB U PACILIABOB 3JIEKTPOJMUTOB, TIa30B.
ITonynpoBoauuku. 1101y pOBOJHUKOBBIN JUO
33 MAT'HUTHOE ITIOJIE
Mexannueckoe B3aMMOJICHCTBUE MAarHUTOB. MarHuTHOE TOJIE.
Bektop MarHutHOM wuHAYKuuu. I[IpuHnun cynepno3unuu
MarHUTHBIX MOJICH:
B=B,+B,+...
3.3.1
JlvauM  WHAYKOUM MarHUTHOTO mnons. KapTuHa nuHMM
UHIYKIUU MarHuTHOTO oJIs MOJIOCOBOTO u
MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe mojie MPOBOAHHKA C TOKOM.
330 KaptuHa nuHMI WHAYKOUM MArHATHOTO MOJS JIMHHOTO
o MPSIMOTO MPOBOJHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA,
KAaTYLIKH C TOKOM
333 Cuna Amriepa, €€ HanpaBjI€HUE U BEJIMYMHA!

F ,=IBIsina

, TJI€ 0L — YTOJI MEK/ly HAIIPaBJICHUEM IIPOBOJAHMUKA U BEKTOPOM




Cuna Jlopenna, €€ HanpaB/IE€HUE U BEIUYMHA:

F,=/q/ vBsina

i€ 0. — YToJl MEX]ly BEKTOpaMu

v
334
"
B
. JBmkeHue 3apspDKEHHOM 4YacTUIbl B OJTHOPOJAHOM MAarHUTHOM
noje
34 SJIEKTPOMAT'HUTHA A MHYKIWA
IToTok BEKTOpa MArHUTHOW MHAYKIIUHU:
®=B,S=BScosa
34.1 7] B
4
<P
34.2 SBnenue anexkTpomarauTHOM nHAYKIMK. D/1C nHayKumuu
3aKOH AJEKTpOMarHuTHOW nHAYKIuu dapanes:
AD
343 E=—— = —(I):
| At At
344

A\

( & =)

O/1C uHAYKIHUK B TPSIMOM MIPOBOTHHUKE JUTMHOM 1,

JBUXKYIIEMCS] CO CKOPOCTHIO




(v21)

B OIHOPOTHOM MarHMTHOM ToJie B:
/ E; /=Blvcosa

, TJIe 0. — yTOJI MeX/1y BeKTOpoM B 1 HOpMmalibio

n

K IJIOCKOCTH, B KOTOPOI1 JiexKaT BEKTOPbI

Iuv
; eclu
!
A
B
, U
v
TO
/E;/=Blv
345 [TpaBumno Jlenma
NHIyKTUBHOCTB:
)
I
346 |,umun®=LI.
Camounnnykuus. 31C caMOUHIYKIMH:
E, =—L£L =—LI
5 Aty g !
3.4.7 DOHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM:

LI
Wi==




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

Konebartenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

Kosie0aHus B UIeaTbHOM KOJiebaTeTbHOM KOHTYpE:

|G T ) =, S| O+ @y |
| J J
1

(1) =g, = g, cos( ot +@,) =1, cos(ct + )

®opmyna Tomcona:

3.5.1
T=2nvLC
, OTKyJ1a
_2mn_ 1
W=—="——
T +JLC
CBsI3p aMILTUTY/Ibl 3apsijia KOHJAEHcAaTOpa ¢ aMIUIUTY 10 CHJIbI
TOKa IpU CBOOOJIHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUAX B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE:
f — I:ITIB}S.
jﬂla}& -
i)
3aKOH COXpaHEHMs SHEPruM B HJICAIBHOM KOJIeOaTeIbHOM
KOHTYpe:
3.5.2
353 BriHyX/1I€HHBIE JIEKTPOMArHuTHEIE KosieOanus. Pesonanc
[lepemennsbiii Tok. Ilpon3BoacTBo, mepenada U norpedIeHUE
ANIEKTPUYECKON SHEPTUU
3.54 " 5 - ;
cU _I.I _ U . =LI P
2 2 2 2
3.5.5 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus

BCKTOPOB B 3HeKTpOMarHHTHOﬁ BOJIHC B BAKYYyMC:




E/B_/c

156 IIxana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHenue

o AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

161 ITpsMosinHeiHOe paclpoCTpaHEeHHE CBETa B OJHOPOAHOM

o cpene. Toueunblt uCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.
a=p
3.6.2
ol p
A

3.6.3 [TocTpoenue n300pakeHuil B INIOCKOM 3epKajie
3.6.4 3aKOHBI IPEJIOMIICHHSI CBETA.

HpeJIOMJ'IGHI/IC CBCTAa:

n, sina=n,sinf3.

AOCOJIOTHBIN [TOKa3aTeb MPEIOMICHHUS:

OTHOCUTENILHBIN TTOKA3aTeb IMpCIIOMJICHUA:

n \%
2 1
n, =—=—

Xox 1y4den B Ipu3Me.

V= V., A :J;l::i_:

i i 11




CooTHOIIEHNE 4YacTOT HM COOTHOIICHHE OJIMH  BOJIH IIpH
Nnepexoae MOHOXpPOMATHYICCKOI'O0 CBETA UCPE3 I'PaHULy pa3aciia

JABYX OIITUYCCKUX CPCI:

3.6.5

n,<n H,

arrp

ITonHOE BHYTpEHHEE OTpa’KEHHE.
IIpenenbHbIi yroil MOJIHOTO BHYTPEHHETO OTPAsKEHUS:

. 1 _m
sinq, =——=—=
N, M

OTH

3.6.6

CoOupatomyie W paccewBarolIie JHH3BL. TOHKas JIMH3A.

(DOKYCHOC PACCTOSAHUC U OIITUYCCKAA CHJIa TOHKOM JIMH3HI:

D==
F

3.6.7

®opmyJia TOHKOH JIMH3bL:

Q=
A=

VBenuueHue, 1aBaeMoe JIMH30M:

F\ h

f

S

B ciyuae paccenBaroniei TMH3bI:

3.6.8




D0 F=—=0,

roh_Jf/,

H d

Xon Jy4a, HMpOILEIIIEro JMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K
e¢ rnaBHOM ontudyeckoi ocu. [locTpoenue u300pakeHUH
TOYKH M OTpe3Ka NpSAMON B COOMpAIOLIUX M PacCEUBAIOLIUX

JIMH3aX U UX CUCTEMaAx

dotoanmapar kak onTuyeckuii mpubop. ['ma3 kak onrudeckas

3.6.9
cucreMa
Wnrepdepenus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUA
HaOr01eHUS MaKCHMYyMOB u MUHUMYMOB B
UHTePPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(]Aa3HBIX
KOI'€pEHTHBIX HCTOYHUKOB:

3.6. h
.
MAaKCIIMYMET — A=2m =, m= 0,£1.£2.+£3
A
MITHIIMYMBET — A=(2m+1)—, m=0,£1,£2,£3, ..
2

Hudpakuus cBera. [ludpakumonHas pemeérka. YciaoBue
HAOJIOJIEHUs] TJaBHBIX MaKCMMYMOB IIpH  HOPMaJbHOM
[aIecHUM MOHOXPOMAaTHYECKOr0 CBETa C JUIMHOW BOJHBI A Ha
peméTky ¢ nmepuoaom d:

3.6.11

dsing, =mA,m=0,+{—1,+(—2,+(—3,...
3.6.12 Hucnepcus cBeta
4 KBAHTOBA ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIM3M




4.1.1

['unotes3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

dotonbl. DHEprus GoToHa:
hc

E=hv=—=pc
) p
4.1.2
Nmnynbe ¢poTona:
Bt _h
c ¢ A
4.13 dororpdext. Onwitel A.I'. CroneroBa. 3akonsl hoTodPdekTa
VYpaBuenue DitHmTeHa 1151 hoTodPdekra:
E totoHa =A BbIXO/d +E KUH max?
rie ,
_.._hc
EQJOTOHa_hV_T’
4.1.4
hc
ABLIXOAEI = h va = }L_
Kp
_ my pax
EKI/IH max 2 - U3an
[laBienue cpera.
4.1.5 JlaByiieHue cBeTa Ha MOJHOCTBIO OTPAKAIOIIYIO MOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIOMIAIONIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [ImanerapHast Moaenb aToMa
4.2.2 [Toctynatelr bopa. M3nydenue u mornomnieHue (OTOHOB TPHU

nepexo/ie aToMa ¢ OJJHOTO YPOBHS PHEPTHH Ha APYTOM:

v, = he =|E,-E

mn . ru|

“
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JInnelyaTeie CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIruv atoMa BOAOpoOJa:

—13,65B
E,=_22% 5-123, .

i

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnmonnas mozenp siapa [eiizenOepra — lBaHeHKO

sanapa. MaccoBoe unciio sjapa. M3otonsl

. 3apsn

432

PaanoakTUBHOCTE.

Anwda-pacnan;
A A4 4
bera-pacnan.

DNeKTpOHHBIN B-pacma:

A A 0. =
zX2zaY + je+v,

[Tozutponnsrii B-pacman:
AX—A7+ Sz +v,

l'amma-n3nyuenue

433

3aKOH painOaKTUBHOIO pacnajia:
—t

N(t)=N 2T

IlycTh m — Macca paJHoaKTUBHOTO BemecTsa. Toraa
=t
m(t)=m,*2"

4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp
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