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OenepanpHas pabouas mporpamma no yuednomy npeamery «dusukay (6a30Bblil ypOBEHb)
(mpenmetHas 061acTh «EcTecTBEHHO-HAYUHBIE TPEAMETHI») BKIIOUAET MOSCHUTENBHYIO 3aIHICKY,
colepkaHue OOydYeHHUs, IUITAHUPYEeMble pe3ylbTaThl OCBOCHHS MpOrpaMMbl 1o (U3MKe,
TeMaTU4YecKoe IuIaHupoBaHue. [loscHUTeNbHAs 3amucKa OTpakaeT oOIuMe LEeTu M 3aJauu
u3ydeHuss (GU3UKHU, XAPAKTEPUCTUKY IICUXOJIOTHYECKHX TMPEANOChUIOK K €ro HU3y4eHHUIO
00y4aronMMHCsI, MECTO B CTPYKTYpe y4eOHOro IJIaHa, a TakXkKe MOAX0/Abl K 0OTOOPY CO/epiKaHus,
K ONpEeIeeHUI0 IJIaHUupyeMbIX pe3yiabTatoB. ConepkaHue OOy4eHHsS  pacKpbIBaeT
coziepKaTeNbHbIE JIMHUU, KOTOPBIE ITPEIararoTcs I 0053aTebHOT0 U3y4YeHHUS B KaXKJIOM KJlacce
Ha YpoBHE cpeaHero obiiero oopasopanus. [Inanupyemblie pe3ynbTaThl OCBOCHUS POrPaMMBbI IO
(u3HMKe BKIIIOYAIOT JIMYHOCTHBIC, METANPEIMETHBIE PE3yJbTaThl 32 BECh MEpPHOa OOYUYCHHS Ha
YPOBHE CpeHEero o0mIero oOpa3oBaHMs, a TAaKXKe MPEIMETHBIC JOCTHKEHHUS 00ydJaroIerocs 3a
KaXXJIbIi TO/T 00y4YEHUSI.

MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro oOumiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabHOI porpammel, nipeacTaBiaeHHbIX B DI'OC COO, a takke ¢ yu€ToMm enepanbHon
paboueii mporpaMMbl BOCOUTAHUS U KOHIIEMIIMH MIpenoAaBaHus yueOHoro npeamera «Dusmkay B
obpa3oBarenbHbIX opranuzanusx Poccuiickoit @enepanuu, peaau3ylOIIMX  OCHOBHBIE
obpa3zoBarenbHble nporpammbl. CojepskaHue MporpaMMbl 10 (U3MKE HANpaBJ€HO Ha
(hopMHpPOBAHHE €CTECTBEHHO HAy4YHOM KapTUHBI MHUpa oOydarommxcs 11-12 kmaccoB mnpu
o0yueHuu ux ¢uszuke Ha 0a30BOM YyPOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOTO MOAXO0[A.
[Tporpamma no pusuke coorBeTcTByeT TpeboBanusiM GI'OC COO K miiaHUpyeMbIM JTUYHOCTHBIM,
MPEIMETHBIM U METANPEAMETHBIM pe3ysbTaTaM 00y4eHHs, a TAK)KE YUUTHIBaeT HE0OXOIUMOCTh
peasinzaly MeXIPEIMETHBIX CBsA3eH (PU3UKU C €CTECTBEHHO HAyYHBIMH YUEOHBIMH MPEAMETaMH.
B Hell onpenensioTcs OCHOBHbIE IENM HU3Y4YeHUS (U3MKUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMs, TIJIAHUpPYEMbIe pe3yJbTaThl OCBOGHUS Kypca  (U3UKU:  JMYHOCTHBIE,
MeTanpeaAMeTHbIC, TpeaMeTHbie (Ha 0a30BoM ypoBHE). [Iporpamma mo ¢u3uke BKIIOYAET:
IUTAaHUpYEMbIe pe3yNbTaThl OCBOGHHUSA Kypca (u3uku Ha 06a30BOM YpOBHE, B TOM 4YHUCIE
MIpeAMETHBIE PE3YIbTATHI 0 ToJaM O0ydYeHHs; coAepikaHue ydeOHoro npeaMera « Pusnka» mo
rogam odydenus. I1pu pazpaborke padoueii mporpaMMbl B TEMATHYECKOM IJIAHUPOBAHUHN YUTEHBI
BO3MOXKHOCTH HCIOJb30BAaHUS IJNEKTPOHHBIX (LIMQPPOBBIX) 00pa30oBaTENbHBIX PECYPCOB,
SABJIIOIIMXCA ~ y4eOHO-METOAMYECKUMH  MaTepuanaMu  (MyJbTUMEAMMHBIE  MPOTrPaMMBbl,
JIEKTPOHHbIE YUEOHUKU U 3aJJaYHMKH, JIEKTPOHHbIE OUOIMOTEKH, BUPTyallbHbIE J1abopaTopuu,
UTPOBBIE IPOTPaMMBbl, KOJUIEKIHU LU(POBBIX 00pa30BATENbHBIX PECYPCOB), peaTU3YIOIUMU
JUIaKTUYECKUE BO3MOKHOCTH MH(OPMALMOHHO-KOMM YHUKAI[MOHHBIX TEXHOJIOTUM, COAepKaHue
KOTOPBIX COOTBETCTBYET 3aKOHOJATENIbCTBY 00 oOpa3oBanuu. du3uka Kak Hayka o Hamboiee
O0IMX 3aKOHAaX MPHUPOIBI, BHICTyHas B KadecTBe Y4eOHOro MpeaMera B IIKOJIE, BHOCHT
CYLIECTBEHHBII BKJIAJ] B CUCTEMY 3HaHHMI 00 okpyxaromeM mupe. IIkonabHBINH Kypc GU3MKu —
CHCTEMOOOPa3yIOIIUii JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETOB, NOCKOIbKY (hU3HYECKUE
3aKOHBI JIeXKAT B OCHOBE INPOIIECCOB M SBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOrueH, hU3ndecKom
reorpadueii u actpoHomueil. Vcronap30BaHHE M aKTUBHOE NMPUMEHEHHUE (U3MYECKUX 3HAHUM
OIpeNeNseT XapaKTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUM B cepe SHEPTeTHUKH, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCa, IOJy4YE€HHs HOBBIX MaTEpUajoB C 3aJaHHBIMU CBOMCTBAMU U JIPYTHX.
N3ydenne Qu3MKu BHOCUT OCHOBHOW BKIIaJ B (JOPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI
Mupa oOyyaroummxcs, B (pOpMUPOBaHHE YMEHHI MPUMEHSATh HAyYHBIH METOJ MO3HAaHUSA IpU
BBIMOJIHEHUH MMHU Y4eOHBIX HccieqoBaHUU. B OCHOBY Kkypca (U3MKHM AN YPOBHS CpPEIHEro



obmiero o0pa3oBaHus MONOKEH s UAEH, KOTOPbIe MOKHO paccMaTpUBATh KaK MPUHIUIIBI €ro
MTOCTPOCHUSI.

Wnest nenoctHoctH. B cooTBeTCTBUYU € HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3lesioB (U3UKU, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, Tak U
COBpPEMEHHOU (PU3UKH.

Wnes renepanusanuu. B cooTBeTCTBHM ¢ Hel MaTepuan Kypca GU3uKu 00beIUHEH BOKPYT
¢usnyeckux Tteopuil. Benymmim B Kypce sBisercs (QopMHpOBaHHE IPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U IOJIE.

Wnest rymanutapuszanuu. E€ peanusanus npenamnonaraeT ucnojib30BaHUE T'yMaHUTapHOTO
noTeHuaNa (GU3NYeCcKoil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHUsSI (PU3HUKH C pa3BUTHEM OOILECTBa, a
TaK)Ke C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU M 3KOJIOTMYECKUMHU MTPOOIeMaMHu.

Wnes npuknaanoii HarpasieHHOCTH. Kypc pu3nku npennonaraet 3 HaKOMCTBO € ITMPOKHM
KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPHIIOKEHUI N3y4EHHBIX TEOPUH M 3aKOHOB.

Wnest skosorusanuu peaau3yeTcs MOCPEACTBOM BBEIEHUS 3JIEMEHTOB COJIEpXKaHUS,
MOCBSIIIEHHBIX SKOJIOTHYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyXIeHUs TPpobJIeM pallMOHAILHOTO MPUPOAOIIOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepHEBbIMH 3JEMEHTAMU Kypca (HU3UMKH Ha YPOBHE CPEAHEro 0OILIero odpa3oBaHUs
SABISIIOTCA  pu3udeckre Teopuu ((POopMHpPOBaHUE MPENCTABIEHUI O CTPYKType MOCTPOCHUS
¢u3udeckoil Teopuu, poiaM (GyHIAMEHTAIBHBIX 3aKOHOB W IPHHIUIIOB B COBPEMEHHBIX
MIPEJCTaBICHUAX O MPUPOAE, FPAHUIIAX NPUMEHUMOCTH TEOpPUH, JJIi OMHMCAHMSI €CTECTBEHHO-
HAy4YHBIX SIBIEHUH u mporeccoB). CHCTEMHO-IEATENbHOCTHBIA MOAX0A B Kypce (u3uku
peanmsyeTcsi TpeXAe BCero 3a CYET OpraHu3aluHd dSKCIEPHUMEHTAIBHOW JeATEIbHOCTH
oOyuarormmxcs. [ns 6a3oBoro ypoBHsS Kypca (GU3MKH — O3TO MCHOJB30BAaHUE CHCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX DSKCIIEPUMEHTOB M JIAOOpAaTOpHBIX pabdoT, KOTOphIE B
nporpamme 1o (¢Gu3uKe OOBETUHEHBI B OOMIMIA CIUCOK YYEHUYECKHX IMPAKTUYECKUX padoT.
Briienenue B ykazaHHOM IepeyHe J1abopaTOPHBIX pabOoT, MPOBOAUMBIX JUIsl KOHTPOJIS M OLEHKH,
OCYIIECTBIISICTCS YYaCTHHKaMHM 00pa3oBaTelIbHOrO IMpolecca HUCXoas M3 O0COOCHHOCTeH
IUIAHUPOBAaHUS W OCHalleHus kaOuHeta ¢u3uku. [Ipu sTOoM oOecreynBaercs OBIAJCHUE
00y4aronMMHCST YMEHUSMHU TMPOBOAUTH KOCBEHHbIE HM3MEpPEHHS, MCCIIEIOBAHUS 3aBUCUMOCTEI
(u3MUeCKuX BEMMYUH M TMTOCTAHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTe3. bosbioe
BHUMaHHE YAENACTCS PEeIICHUIO pacyETHBIX M KaueCTBEHHBIX 3a1a4. IIpu 3ToM 11 pacy&THhIX
3a/1a4 MPHUOPHUTETOM SIBJISIFOTCS 3aJau C SIBHO 3aJlaHHON (PM3MYECKOH MOJEeNbI0, MO3BOJIAIONINE
OPUMEHSATh W3Y4YEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOTrO pasjiena Kypca, Tak U
MHTErpUPYS 3HAHUS M3 pa3HBIX pa3felnoB. J[Is KayecTBEHHBIX 3a7ad MPHUOPHTETOM SIBISIOTCS
3a/laHus Ha 0OBsSCHEHHE MPOTEeKaHUs (PU3MUECKUX SIBJICHUH U MPOLIECCOB B OKPY’KAIOIIEH JKU3HHU,
TpeOyomue BbIOOpa (U3NYECKOM MOAENd A CHUTyallud MPAKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa.

B coorBerctBun ¢ TpeboBanusmu PIOC COO k MaTepHalbHO-TEXHUYECKOMY
obecrieyeHuIo yueOHOro mpoiecca 0a3oBbIil ypoBeHb Kypca (DU3UKH Ha YPOBHE CPEIHEro 00IIero
00pa30BaHMsI TOJDKEH M3y4aThCsl B YCIIOBUSX MPEIMETHOrO KaOuHEeTa (GU3UKHU MU B YCIOBUSIX
WHTErPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IMKIa. B kaOuHeTe (QU3MKK
uMeeTcst HeobxoauMoe 1abopaTopHoe 000pyI0BaHUE JJIs BHITOTHEHUS YKa3aHHBIX B IPOTrPaMMe
no ¢u3nMKe YYEHHMUECKUX MPaKTHUYECKHX paboT M JEMOHCTpPAallMOHHOE O0O0pyJIOBaHHE.
JleMoHCTpanimoHHoe 00opynoBaHue (popMUpyeTCs B COOTBETCTBUU C IPUHIIMIIOM MHUHHMAJIBHOM
JOCTaTOYHOCTH M O0ECleYrMBaeT IOCTAaHOBKY IEPEUYHMCICHHBIX B IIporpamMme 1o (H3HKe
KITIOYEBBIX JIEMOHCTpAIUH JIJIsl HCCIIEI0BAaHUS N3y4aeMBbIX SIBJICHUN U MPOIIECCOB, IMITUPUIECKUX
1 QyHIaMEeHTaJIbHBIX 3aKOHOB, UX TEXHHUECKUX MpuMeHeHui. JlabopaTopHOe 00opyoBaHue 1Jis
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YUYEHHYECKUX TMPAKTUYECKHX padboT (opMupyercs B BHIE TEMaTHYECKHMX KOMIIJIEKTOB H
obecreunBaercss B pacuy€re OJHOr0 KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue
KOMIUIEKTBI J1JabOpaTopHOro OO0OpYHOBaHUS IOCTPOEHbBI HAa KOMILJIEKCHOM HCIIOJIb30BaHUU
aHAJIOrOBBIX U LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJE
u(poBbIX J1a0OpaTOPHUI.

OCHOBHBIMHM LIENISIMU U3y4Y€eHUs (PU3HUKH B 00111eM 00pa30BaHUHU SBIISIOTCA:

- (¢opMupoBaHME HHTEpeca U CTpeMJeHHUs OOydyaloIIMXCsl K HAay4YHOMY H3Yy4YEHHUIO
MIPUPOJIBI, PA3BUTHE UX HHTEIJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEACTABICHUH O HAay4yHOM METOAE IMO3HaHUS U (QopMHUpOBaHUE
HCCJIEZIOBATENLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBIICHUSIM;

- (poopMHpOBaHME HAYYHOI'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3Y4EHUs OCHOB CTPOECHHUS
MaTepuu U pyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

- popMUpOBaHUE YMEHUI OOBSICHATH SBJICHUS C UCIOIb30BaHNEM (U3NUECKUX 3HAHUN U
Hay4HBIX JIOKa3aTeIbCTB;

- (popMuUpOBaHUE MpPEICTaBICHUNA O pOJIM (PU3MKHU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKHU U TEXHOJIOTHl.

JlocTikeHue 3TUX Lened obecrneunBaeTcs pEUIeHHEM CIEAYIOIIMX 3ajad B Ipolecce
M3y4deHHs Kypca QU3NKU HA YPOBHE CPEAHETO 00IIero o0pa3oBaHusI:

- IpuoOpeTeHne CUCTeMbl 3HaHUH 00 00mUX (PU3HUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIHOUAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U
AJIEMEHTHI aCTPO(U3UKH;

-popMHpOBaHUE YMEHHI MPUMEHATh TEOPETUYECKHE 3HAHHUS i OOBSCHEHHS
(bu3NYECKUX SIBICHUN B MPHUPOJAE U AJIS NMPHHITHS MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOMN
KU3HH;

- OCBOEHHE CIIOCOO0B PeIIeHHs PA3IMUHBIX 33124 C IBHO 33/1aHHON (pru3ndYecKoit MOJeINblo,
3aja4, TOAPa3yMEBAIOIIMX CAMOCTOSTENbHOE CoO3JaHue (DU3MUECKO MOJeNnu, aJeKBaTHON
YCIIOBUSIM 33/1a4U;

- MOHMMaHue (PU3MYECKUX OCHOB M TMPUHIHUIIOB JEHCTBHUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMUECKUX MTPOLIECCOB, X BIMSHUS HAa OKPYKAIOILYIO CPENY;

- OBJIAJICHUE METOAAMM CaMOCTOSATEIbHOIO IIAHUPOBAHHS U MPOBEAEHUS (QU3NYECKUX
SKCIEPUMEHTOB, aHalM3a M MHTEpPOpETaluyd HHQOpMAIH, ONPEACIEeHNUs J0CTOBEPHOCTU
MIOJlyYEHHOTO0  pe3yJibTaTa; CO3JaHUE€ YCIOBMM Ul  pa3BUTUS  yMEHUH  IPOEKTHO-
UCCIIEI0BATEIbCKOM, TBOPYECKON A TEIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) HAa YPOBHE CPEIHEro OO0IIero odopa3oBaHMS
orBoautcs 136 gacos: B 11 kiacce — 68 gacoB (2 yaca B Hezeno), B 12 ximacce — 68 gacoB (2 gaca
B HEJIEIIO).

COJAEP/KAHUE OBYUYEHMUSA
11 KJIIACC

Pa3znen 1. ®u3uka u MeToabl Hay4HOro no3Hanusa dusmnka — Hayka o npupone. Hayunsie
METO/Ibl MMO3HAHUS OKpY>Karoulero Mupa. Poiib s3kcnepruMeHTa U TEOPUU B MPOLECCe MO3HAHUS
MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonemupoBanue (GU3HYECKUX SBICHUN U mporieccoB. Hayunsle runore3sl. Dusznueckue
3aKOHBI 1 TEOPHH. | paHUIIBI TPUMEHUMOCTH GU3NYIECKUX 3aKOHOB. [IpuHIun cootBeTcTBUS. Ponb
u MecTo (pu3MKu B (HOPMUPOBAHHUU COBPEMEHHON HAy4HOW KapTUHBI MHpPA, B MPAKTUYECKOM
NEeATEILHOCTH JIIOJEH.

JemoHcTpanuu

AmnanoroBsle U IU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3znen 2. Mexanuka



Tema 1. Kunematuka Mexannueckoe napuxeHue. OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
newxkeHus. Cucrema otcuéra. Tpaekropus. Ilepemernienue, CKOpPOCTh (CpemHssi CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuajbHOW TOYKU, MUX MPOEKIHU Ha OCH CHUCTEMbI
KoopauHaT. CJI0KEeHH e TepEMENIEHUN U CII0KEHUE CKOPOCTel. PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBIKEHUE. ['padyiku 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, MMyTH H
NepeMeIeHNs] MaTepualbHON TOYKU OT BpeMeHH. CBOOOAHOE NajieHne. Y CKopeHue cBOOOIHOTO
nanenus. KpuBonuHeiiHOe ABMXKeHUE. [[BUKeHUME MaTephajbHOM TOYKH IO OKPYKHOCTH C
ITOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHHAs1 CKOpOCTh. [lepron n yacrora
obpamienus. LleHTpocTpeMuTenbHoe yckopeHue. TeXHH4YecKkue yCTpoMCTBa M TNPaKTHUYECKOe
MIPUMEHEHUE: CIUJOMETP, ABUKEHUE CHAPSIOB, LIEMTHbIE U pEMEHHBIE TIEPEIayuH.

HemoncTrpauuu. Mopaenb  cucTeMbl  OTCUETA, WJUIKOCTPALMS  KMHEMATHYECKHX
XapaKTepUCTUK JABWXKEHUsA. l[IpeoOpazoBaHWE JBUKCHHHA C WCHOJIB30BAHUEM IMPOCTHIX
MexaHu3MoB. [lazeHre Ten B BO3AyXe U B pa3pexeHHOM mpocTpaHcTBe. Habmogenne nBr>KeHus
Tesla, OpOLIEHHOr0 MOJA YIVIOM K TOPU30HTY U TOPU30HTANbHO. l3MepeHue ycKoOpeHus
cBoOoHOrO nMagenus. Hampapienue ckopocTH Mpu ABUKEHUU 110 OKPYKHOCTH.

YdeHndyeckuil SKCepuMeHT, 1abopaTopHbIe padoTHI.

N3yyeHne HEepaBHOMEPHOIO IBMXKCHHUS C LEJBIO ONPEACIICHHS MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOIIEHUS MEXAY MYyTSAMH, NPOUICHHBIMHA TEIOM 3a IIOCIIENOBATEIbHBIC
paBHbIE NPOMEXYTKA BPEMEHU IpPU PAaBHOYCKOPEHHOM JBHUKEHHUM C HAyajJbHOW CKOPOCTHIO,
paBHOW Hymt0. M3ydeHue NBUXKEHUS IIApUKA B BSA3KOM KUAKOCTH. M3yueHue NBUKEHUS Tena,
OpOILIEHHOI0 TOPU30HTAIIBHO.

Tema 2. Jlunamuka Ilpunmun otHocutenbHocTH ['ammines. IlepBeiii 3akoH HproToHa.
WNuepunanbubie cucrembl orcuéra. Macca Tena. Cuina. [lpunnun cynepnosuuuu cui. Bropoit
3akoH HproToHa /U1 MatepuanpHOi Touku. Tperuit 3akoH HproTOHA U1 MaTepHaIbHBIX TOYEK.
3akoH BceMHpHOro Tsarorenus. Cuina TspkectH. [lepBast kocMuueckast ckopocts. Cuna ynpyrocru.
3akoH ['yka. Bec Tena. Tpenue. Bunbl TpeHust (mokosi, CKoibKeHHs!, kaueHus). Cuiia TpeHuUs.
Cyxoe tpenue. Cuna TpeHUsl CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTHUBJICHUS NIPU JBMKEHHUH Tella B KUAKOCTH MM rase. [loctynaTtenbHoe W BpamaTeabHOE
JBUKEHHE a0 COMOTHO TBEPIOT0 Tesa. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpatieHwus. [1eqo cruibl.
VYcnoBus paBHOBecHs! TBEPAOro Tena. TeXHUYEeCKue yCTPOMCTBA M NMPAKTUUYECKOE MPUMEHEHUE:
MOAIIMITHUAKY, IBUKEHUE HCKYCCTBEHHBIX CIIYTHUKOB.

HemoncTpanuu SBnenne nnepuuu. CpaBHEHHE Macc B3aUMOJIEHCTBYIOIIUX Tel. Bropoii
3akoH Hprorona. WM3mepenune cun. CroxkeHue cuil. 3aBUCUMOCTb CHJIBI  YIPYTOCTH OT
nedopmarnuu. Heecomocts. Bec Tena mpu yckopeHHOM noabéMme u nageHuu. CpaBHEHUE CUIT
TPEHUS MOKOSI, KAYEHUS U CKOJILKEHUS. Y CIIOBUS paBHOBECHS TBEPAOro Tea. Buibl paBHOBeCHS.
YdeHn4eckuil SKCrepruMenT, TabopaTopHbie paboThl M3ydeHue aBuxeHnus OpycKa Mo HaKJIOHHON
ockoctu. McenenoBanue 3aBUCMMOCTH CUJl yITPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
obpasue, oT ux gepopmanuu. Mccnegosanue ycnoBuil paBHOBecUs: TBEPAOIO Tela, UMEIOILETO
OCbh BpalllEHUS.

Tema 3. 3akoHbI cCOXpaHEHUA B MexaHuke MmMmysbc MaTepuaabHOM TOUKH (TeJa), CHCTEMBbI
MaTepUaJbHBIX TOYeK. VIMIyabCc CHIIBI M HM3MEHEHHME HMITYJbCa Tela. 3aKOH COXPAHEHMS
uMITysnbca. PeakTuBHOE nBrkeHHE. PaboTa cuiabl. MomHocTh criibl. KuHeTnueckas sHEprus
MareprajbHOW TOYKHA. Teopema 00 HM3MEHEHMHM KHHETUYECKOW SHepruu. IloTeHnmaybHas
sHeprus. [loTeHmmanbHasi SHeprusi ynpyro aeGopMUpOBaHHON NpYyx UHBL. [loTeHIMambHas
SHeprus Tena BOIM3M moBepxHocTH 3eMiu. [loTeHnnanbHbple 1 HeOTeHIHalbHble cHIlbl. CBS3b
paboThl HENMOTEHIMAIbHBIX CUJI C U3MEHEHHEM MEXaHMYECKOW 3HEPruu CHUCTEMBbI TeJl. 3aKOH
COXpPaHEHUS] MEXaHWYECKON HSHEpruu. YNpyrue M HEYNpyrue CTOJIKHOBEHMsS. TeXHUYecKue



YCTPOMCTBA U NPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KONEDP, MPYKUHHBIA MMUCTOJIET, JBUKEHUE
paker.

JemoHcTpanun 3akoH coxpaHeHuss wumiynbca. PeaktuBHoe nBumxeHue. Ilepexon
MOTEHIUATbHON SHEPTUU B KUHETUYECKYIO0 U 00paTHO.

Y4eHHYEeCKUI AKCIIEPUMEHT, JabopaTopHbie padboThl M3yueHne abCOMOTHO HEYIPYTroro
yllapa ¢ TOMOIIbIO JABYX OJMHAaKOBBIX HUTSIHBIX MasiTHUKOB. VcciieqoBanue cBsi3u pabOThl CHIIBI
C U3MEHEHHEM MEXaHWUYECKON PHEPIrUH Tejla Ha IPUMEpE PACTSKEHUS pE3MHOBOIO JKI'yTa.

Paznen 3. MonekynspHast pu3nka ¥ TepMOIUHAMUKA

Tema 1. OCHOBBI MOJIEKYJSIPHO-KHHETHUYECKOM Teopur (OCHOBHBIC TOJOXKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOl TEOpUU U UX ONBITHOE 00OCHOBaHWE. BpOyHOBCKOE ABMKEHHE.
Juddysus. Xapakrep ABIKECHHUS U B3aUMOJICHCTBHS YaCTHII BelIecTBa. MoJenu CTpOeHuUs ra3oB,
KUIKOCTEN M TBEPABIX TEJ U 00bSICHEHHUE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepbl Mozekyn. KommuectBo BemectBa. IloctosiHHass ABoraapo. TemioBoe paBHOBecCHE.
Temneparypa u e€ wusmepenue. lllkama temmeparyp lLlenscusa. Mopens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHUECKOM TEOPHUU HACATBbHOrO rasa. AOCOIIOTHAs
TemMIepaTypa Kak Mepa CpelHeld KHHETUYECKOM 3HEpruu TEIJIOBOrO ABUIKEHHS 4YacTUIl Tasa.
Hlxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. Y paBHeHHEe MeHeneeBa—Knanelipona. 3akoH
HaneroHa. HM3ompoumeccsl B HI€aIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmueckoe mpencraBieHHe H30MPOLECCOB: H30TepMa, H30Xopa, u3o00apa. TexHuueckue
YCTpOWCTBA U MPAKTHUECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp.

JlemoHCcTpanumn.

OnbITel, JOKA3bIBAIOIIME AHCKPETHOE CTPOEHUE BemecTBa, (GoTtorpadguu MoIeKym
OpPraHUYeCKUuX coearuHeHU. OnbIThI 10 TUdPY3uH KUIKOCTEH 1 Ta30B. Mojenb OPOyHOBCKOTO
newxeHusa.  Mogens  onbita  Illtepna.  OmnbITel,  JOKa3plBalOIMe  CYIIECTBOBAHHUE
MEXMOJIEKYJIIPHOTO B3auMoAeHcTBUs. Moiesb, WLTIOCTPUPYIOLasl IPUPOLy AABJIECHUS Ta3a Ha
CTEHKM cocyaa. OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MWJEAJBHOTO Tasa,
M30IPOLIECCHI.

YueHHuecKHil 3KCIepUMEHT, J1abopaTtopHble paboTel. OmpesneraeHne Macchl BO3AyXa B
KJIACCHON KOMHATE€ Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpATypbl BO3/1yXa
B Hell. MccenenoBanne 3aBUCHMOCTH MEXAY lTapaMeTpamMHu COCTOSIHUS Pa3peKEeHHOroO rasa.

Tema 2. OcHoBbl TepMoauHamMuKku TepmoauHamudeckas cucrema. BHyTpeHH:s sHeprus
TEPMOAMHAMHUYECKOW CHUCTEMBI U CIIOCOOBI €€ m3MeHeHus. KommdecTBo TemnoTsl M pabora.
BHyTpeHHsi1  SHeprus  OIHOATOMHOIO  MJEAJBHOIO  Tra3a. Buasl  Termuonepenauu:
TEMJIONPOBOHOCTh, KOHBEKIUS, U3JIyueHUE. YelbHas TEIIOEMKOCTh BemecTBa. KomuuecTBo
TEIUIOTHI Ipu  Temjonepenaye. I[lonstue o0 agumabatHoMm mnpouecce. llepBblii  3akoH
TepMoanHaMuKH. [IpuMeHeHue nepBoro 3akoHa TepMOJUHAMHUKH K H3o0mpoieccaM. ['padudeckas
UHTepnpeTanus padboTsl raza. Bropoil 3akoH TepmomumHamuku. HeoOpaTUMOCTh MpPOLIECCOB B
npupone. TeruioBele MamuHbl. [IpuHnunel nefictBus TemiaoBbix MamuH. [IpeoGpasoBanus
SHEpPruM B TEIJIOBBIX MammHaX. Koadduurent monaesnoro neiicTBus TerinoBoil MammHbl. Lkt
Kapno u ero koa(hhuueHT noae3Horo AeicTBUs. DKOIOTHYECKUEe TPOOIEMbI TETJI0IHEPT eTHKH.
TexHnueckne ycTpolCTBa M NMPAKTUYECKOE NMPUMEHEHHE: JBUraTelb BHYTPEHHErO CrOpaHus,
OBITOBOH XOJOAUIBHUK, KOHAUIIHOHED.

JemoHcTpanumu.

W3MmeHneHnne BHYTpeHHEW SHEPruM Teja IMPHU COBEPIIEHHH paboThl: BbUIET MPOOKH W3
OyTBUIKH ITOA EfICTBHEM CXKAaTOT 0 BO3/1yXa, HAarpeBaHue apupa B JaTyHHOH TpyOKe MyTéM TpeHus
(BumeoneMoHcTpauus). V3MeHeHne BHyTpeHHEW HSHepruu (TeMIleparypbl) Tela Mpu
terionepenayde. OnbIT Mo aquabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3IYLIIHBIM OTHUBOM).



Mogaenu mnapoBoil TypOWHBI, JBHrarensi BHYTPEHHErO0 CrOpaHHs, PEaKTHUBHOTO JBHUTaTEls.
YdeHndeckuil 3KCrepuMeHT, JabopaTopHbie padoTel 3MepeHne yaenpHoi TenaoEMKOCTH.
Tema 3. ArperaTHelie cocTOsiHUSA BemecTa. Ma30Bble EPEXOIbI.

[Tapoo6pazoBanue u KoHAeHcanus. Vcrapenue u kunenue. AOCOMIOTHASI U OTHOCUTENbHAS
BIIQXKHOCTh BO3/lyXa. HachllieHHbI map. YaenbHas TemioTa mapooOpa3oBaHUsA. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT J1aBJICHUS.

TBépmoe Teno. Kpucrannmaeckue u amopdHbie Tena. AHU3OTPOINHS CBONCTB KPHCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuaibl. llnaBiaeHue u Kpucraumsanus. Y IeiabHas
TeruioTa niuasieHus. Cyomumarus.

YpaBHeHUE TEII0BOro OajgaHca.

TexHuueckue ycTpolcTBa M TNPAKTUUECKOE NPUMEHEHHME: THIPOMETpP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH NTOJIyYEHUSI COBPEMEHHBIX MAaTEpUaJIOB, B TOM UM CII€ HAHOMATEpHAJIOB
1 HAaHOTEXH OJIOTUH.

JemoHcTpanumy.

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npu noHUKEHHOM J1aBJIEHUH.

CriocoObl U3MEpEeHUsI BIAXKHOCTH.

HaGmonenne HarpeBaHus M IUIaBJIEHUS KpUCTaJUIMYECKOro BellecTBa. JlemoHcTpauus
KpHUCTaJIOB.

Yyennueckuit JKCIIEPUMEHT, nabopatopHbie  pabOTHI
N3mepeHrie OTHOCUTENBHOM BJIAXXHOCTH BO3/1YyXa.

Paznen 4. DnektponrHaMuka
Tema 1. DnextpocTaTrka

DnekTpu3anuss Tela. OJIEKTpUYeCKMid 3apsaia. JBa Buaa DIIEKTPUYECKUX 3apSAJI0B.
[IpoBOIHUKH, TUAIEKTPUKH U ITOIYIIPOBOIHHUKHU. 3aKOH COXPAaHEHMS dJIEKTPUUECKOT O 3aps/Ia.

B3anmopeiictBue  3apsnoB. 3akoH KynoHa. TodedHbI  JJIEKTpUYECKHM  3apsill.
Onextpuueckoe mnosne. Hanpsok€HHOCTh anekTpuueckoro mnossd. IlpuHmun cynepno3unuu
JNEKTPUYECKUX MOJIEH. JIMHNM HANTPSYKEHHOCTH AIEKTPUY €CKOT'O OIS

Pa6ora cun snexktpocratuueckoro nois. [lorennuan. Pasnocts notenuanos. [IpoBoaHuku
U AUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J(M3ekTpruueckast pOHUIaeMOCTb.

OnextpoéMmkocTs. KoHneHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHcaTopa. JHEprus
3apsYKEHHOT0 KOHJIEHCAToPA.

TexHuueckne yCTpOHWCTBA M IPAKTHYECKOE INPUMEHEHHE: DJJIEKTPOCKOI, DIEKTPOMETD,
JIEKTpOCTATUYECKas 3allMTa, 3a3€MJIEHUE DIIEKTPOIPHOOPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
arnrmapar, CTpyHUHbIIA TPUHTED.

JlemoHCTpanuu

YCTpOoHCTBO M IPUHIUIL ACUCTBUS MIEKTPOMETpA.

B3anmMopeiicTBue Ha3IEeKTPU30BAHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJl.

[IpoBOIHUKH B 3J1€KTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATHYECKAS 3AILUTA.

JINDJIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO0 KOHJEHCATOPa OT IUIOLIA/IH [IJIACTHH,
pacCTOsIHUS MEXAY HUMU U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprust 3apsLKEHHOr0 KOHIeHcaTopa.

Y4eHNUYEeCKUH IKCIIEPUMEHT, J1a0OpaTOPHBIC padOThI
N3mepeHne 31eKTpOEMKOCTH KOHIEH caTopa.
Tema 2. [TocTosiHHBIN d1eKTpUUeCKuil TOK. TOKHM B pa3aM4HBIX Cpeaax
DNEeKTpUYECKUI TOK. Y CIOBHS CyIIECTBOBAHUS JIEKTPUYECKOTO TOKA. MICTOUHMKH TOKA.
Cuna toka. [IoCTOSTHHBIN TOK.
Hanpsbkenue. 3akon OMa 111 yyacTKa LEenH.



DNeKTpu4ecKoe COIIPOTHUBJICHUE. VYnenbHoe COIPOTUBJIEHUE BEILIECTBA.
ITocienoBarenbHOE, NapaluIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOJIHHUKOB.

PaGoTa snexkrpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh JIEKTPUUECKOTr 0 TOKA.

DNeKTpoABMKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHU € UCTOYHMKA TOKA. 3aKoH OMa 11
MOJIHOM (3aMKHYTOM) dJIeKTpUUecKou 1enu. KopoTkoe 3aMbIKaHHeE.

DNeKTpoHHAasT NPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTUBIIECHUS
METaJIOB OT TeMIepatrypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpPUMECHAs TNPOBOAUMOCTb IOJYIPOBOJHUKOB.
CsaoiictBa p—Nn-nepexoa. IlomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUA TOK B pPAacTBOpaX W paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs
JUccolHaIus. DIeKTPOIIu3.

DneKkTpudecKuil TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSATEIbHBIN pa3psa. MonHus.
IIna3ma.

TexHuueckne ycCTpoOHCTBa W MPAKTHUYECKOE IPUMEHEHUE: aMIEepMETpP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelbHble NPHOOPBI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBICHUS, BAKYyMHBIM AHOI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN AHO/I, TaJIbBAaHUKA.

JlemoHCTpanuu
M3mepeHne cuilbl TOKA U HAIIPSOKCHUS.
3aBUCUMOCTb COINPOTUBJICHUS LUIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI, IJIOIIAIU
MONEPEYHOr0 CEYEHHs U MaTepuala.
CMmeliaHHOE COeIMHEHUE TPOBOIHUKOB.
[IpssiMmoe u3MepeHue 3MeKTpoABMKYIIEH cribl. KOpoTKoe 3aMblKaHUE rajlbBAaHUYECKOTO
JIEMEHTA U OL[€HKA BHYTPEHHET O COIIPOTUBIICHUS.
3aBUCHMOCTb CONPOTHBIICHUS METAJUIOB OT TEMIIEPATYPBHI.
[IpoBOAMMOCTB €K TPOJIUTOB.
NckpoBoii pa3psia ¥ TpOBOAMMOCTD BO3AyXa.
OaHOCTOPOHHSISI TPOBOAMMOCTD IMOAA.
Y4eHn4ecKHil 3KCepuMeHT, 1a00paTopHbIe paboThI
N3ydyeHne cMemaHHOro COeIMHEHUs PE3UCTOPOB.
N3mepenne 31eKTpOABMKYLIIEW CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHEr'O0 CONIPOTUBIICHUS.
HaGmoenne snexTponmsa.

Me:xknpeaMeTHbIe CBA3U

N3yuenue xypca ¢usuku Oa3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4€Tom
COAEPXKATENbHBIX MEXKIPEIMETHBIX CBs3€ll € KypcaMu MaTeMaTUKH, OHWOJIOTHH, XUMHH,
reorpa(uu 1 TEXHOJIOTUH.

Meosicnpeomemnule nonsamusi, CBA3aHHbIE C M3YyYEHUEM METOIOB HAYYHOI'O IO3HAHUS:
sBJICHUE, HaydHbId (akT, runoresa, (Qu3nueckas BEJIMYMHA, 3aKOH, Teopus, HaOIIoleHue,
9KCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHas QyHKuMs, napabona, runepoosna,
UX rpaUKu U CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKIIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC,
OCHOBHO€ TPUT'OHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl W MX MPOEKIUH Ha OCH KOOpIUHAT,
CJIO’KEHHE BEKTOPOB.

buonoeus: MexaHnueckoe JIBH)KCHHUE B )KUBOU mpupoje, nuddysus, ocMoc, Tem1oo0MeH
KHUBBIX OPraHU3MOB (BUbI TEIIJIONEPEAAYH, TEINIOBOE PABHOBECHE), IJIEKTPUUECKHUE SIBIICHHS B
JKABOW NpUpOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEI[ECTBA,
MOJISIpHas Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeNd, *KHUAKOCTEH U Ta30B, 3JIEKTPHUYECKHE
CBOWCTBA METAJIJIOB, AJIEKTPOIUTHYECKAS JIUCCOIMAIINS, TaIbBaHUKA.

l'eocpacghus: BnaxxHOCTb BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETP.



Texnonozus: mpeoOpa3oBaHUE ABMKEHUN C UCIIONIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJUIMITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXpPAHEHUs UMIyJibca B TEXHUKE (pakeTa,
BOJIOMET U Jpyrue), JABUTaTeldb BHYTPEHHEro CropaHus, mapoBas TypOuHa, ObITOBOM
XOJIOJWJIbHUK, KOHJAUIIMOHEP, TEXHOJIOTUH MTOITYYEHHS] COBPEMEHHBIX MAaTEpUaoB, B TOM YK CIIE
HaHOMATepUajoB, M  HAHOTEXHOJOIMH,  IEKTPOCTaTUYECKass  3alluTa, 3a3eMJCHUE
AIIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH HPUHTEP, JJIEKTPOHArpeBaTeiIbHbIC IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaIbBAHUKA.

12 KJIACC.
Paznen 4. DnexktpoanHaMuka

Tewma 3. MarauTHoe 1ose. DJIeKTpOMarHuTHas MHIYKIUs

[locTosiHHBIE MarHUTHL. B3anmojelicTBHE MOCTOSHHBIX MAarHuToB. MarHuTHoe IOJI€.
Bektop marHuTHOM MHAyKUuW. [IpUHIUI Cynepno3uLMU MarHUTHBIX mosed. JIuauum
MarHMTHOM MHAYKUMH. KapTHHA TMHUI MarHUTHON MHIYKIUH I10J1S IOCTOSTHHBIX MarHUTOB.

MarsuTtHO€E 10JIe MPOBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIUHM MarHUTHOIO IOJIA
JUIMHHOTO IIPSAMOr0 IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYLIKA C TOKOM.
OmneiT Opcrena. BzanMonelictBre NpOBOJIHUKOB C TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoAyinb M HampaBicHUE. [IBUKEHME 3apsDKEHHOM YacTHLBI B
OJTHOPOIHOM MarHutHoM noje. Pabota cuisl Jlopenua.

SIBneHue 3J1eKTpOMarHuTHOW MHAYKIHH. [T0TOK BEeKTOpa MAarHUTHOW MHIYKIIHH.
OnexTpoABMKYLIAas CUIa HHAYKIMH. 3aKOH JIEKTPOMarHuTHON nHAyKuuu Papanes.

BuxpeBoe syekTprueckoe mose. DIEKTPOABWXKYIIAs CUJIa MHAYKIMU B IPOBOAHHKE,
JBHIKYILEMCS [IOCTYIIATEIbHO B OJHOPOJAHOM MAarHUTHOM I10JIE.

[TpaBuino Jlenua.

WNHaykTuBHOCTS. SIBIEHME cCaMOMHIYKIUHU. DJIEKTPOABUKYIIAS CUJIA CAMOMHIYKIIMH.

OHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOHCTBA M IPAKTHUYECKOE NPHUMEHEHHWE: ITOCTOSHHBIE MAarHUTHI,
JIEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIM JIIEMEHTAPHBIX YaCTHUL, WHIYKIMOHHAS
neyb.

JleMoHCTpanuu
OmneIT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO TyYKa MATHUTHBIM TOJIEM.
JIvHUM MHAYKIUYU MAarHUTHOTO TOJIS.
B3aumoneiicTBue 1BYX MPOBOJAHUKOB C TOKOM.
Cuna Amnepa.
[HencrtBue cunsl JIopeHa Ha HOHBI HIEKTPOJIUTA.
SIBiIeHHE 3JIEKTPOMArHUTHON MHYKIIU Y.
[TpaBuino Jlenua.
3aBUCUMOCTh JJIEKTPOJBUKYIIEH CHJIbI MHAYKIIUM OT CKOPOCTU U3MEHEHHS MarHUTHOTO
ITOTOKA.
SIBiieHHE CaMOMHIYKIIN Y.
Y4eHn4ecKuil 3KCepuMeHT, J1a0opaTopHble paboThI
N3ydeHne MarHuTHOrO 1MoJisi KATYIIKH C TOKOM.
UccnenoBanue 1eiicTBU NOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM. M cciieoBaHue siBICHUS
3JEKTPOMAarHUTHOW MHAYKIWH.

Pasznen 5. Kosiebanus v BOIHEI

Tema 1. MexaHnnueckre U 3JIEKTPOMAarHUTHBIC KOJICOaHU
KonebatensHast cucrema. CBoOomgHble MexaHHueckue koneOaHus. [‘apmoHudeckue
konebanus. Ilepumon, wactora, ammumrtyna u Qasa kosnebaHuil. Ilpy>XKMHHBI MasTHHK.
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MaremaTu4yeckuii MassTHUK. YpaBHEHU e FapMOHUYECKUX Kosiebanuil. [IpeBparienue sHepruu npu
rapMOHHUYECKUX KOJIeOaHUSX.

Konebatensubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHWS B HJI€ATHLHOM
KOJIe0aTeJIbHOM KOHType. AHAJOIMs MEXAYy MEXaHMYECKUMU M 3JIeKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUs SHEPrHMM B HACAIBHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienne o 3aTyxaIuX KojeOaHUsAX. BbIHYX/IeHHbIE MEXaHUYECKHE KOoIeOaHuUs.
Pe3onanc. BeinykeHHbIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

Ilepemennsplii Tok. CHHYCOMAANbHBIA MTEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIMTYTHOE U IEWCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHUS.

Tpancdopmartop. IIpomsBoncTBo, mepemsaya u MOTpeOICHUE DIEKTPUUECKOH SHEPrHH.
DKONOrMuecKne pHUCKUM IIpU TPOU3BOJACTBE 3JEeKTpodHepruu. KynabTypa HcCnoiab30BaHUSA
JJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HHU.

TexHuueckne YCTpOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: DJIIEKTPUUECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JMHUM 3JIEKTponepesay.

JlemoHCcTpanuu

HccnenoBanne mapaMeTpoB KoyiedaTenbHOW CUCTeMbI (IPYKUHHBIN WM MaTeMaTHUYeCKUN
MasITHUK).

Halnronenue 3aTyxarommx KoaebaHui.

HccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJIE€OaHUH.

Habmonenne pezonanca.

CB0OOAHBIE TTEKTPOMArHUTHBIE KOJICOAHHUSL.

OcuumiorpaMmbsl  (3aBUCUMOCTH  CHJIbl  TOKAa U HANpsDKEHUsST OT BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIe€OaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUHU PE3UCTOpa, KaTYLIKH MHAYKTUBHOCTH M
KOH/IEH caTopa.

Mojens AMHUY 3IIEKTpONepeiayn.

Y4eHn4YecKuil IKCIIepUMEHT, TabopaTopHbIE pabOTHI

HccnenoBanue 3aBUCMMOCTH NTEPUO/Ia MAJIbIX KOJIeOAHUH Tpy3a HAa HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TIEPEMEHHOTO TOKa B IENM M3 IOCIENOBATEIBHO COENWHEHHBIX
KOHJICHCATOpa, KATYIIIKU M PE3UCTOPA.

Tema 2. MexaHU4YecKHe U SJICKTPOMarHUTHBIC BOJHBI

MexaHn4yecKkre BOJHBI, YCIOBUS pacnipoctpanenus. [lepuon. CKopocTh pacipocTpaHeHUs
U JuimHa BouHbL. [lomepednble M mpopoibHble BosHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJEeKTpOMarHUTHBIE BOJNHBL. YCIOBHS HM3JIy4EHHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopos E, B, v B anexkTpomMarHuTHON BosHe. CBONCTBA 3J1€KTPOMAarHUTHBIX BOJIH:
OTpaK€HHEe, INpeJoMIIeHHe, moiudpu3auus, audpakuus, uHTeppepeHuus. CKoOpocTbh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkama 3MEeKTPOMArHUTHBIX BONH. [IprMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHHKE U
OBITY.

IIpyuHIMIIBI paArOCBA3H U TeneBUIeHUA. Paquonokanus.

DIeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl.

TexHuueckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIAbTPa3ByKOBasi AMAarHOCTMKA B TEXHUKE M MEAWLUHE, pajgap, PaauoNnpUEMHHK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-meus.

JemoHCcTpanuu
OO0pa3oBaHue U pacpoCTpaHEHUE TOMEPEUHBIX U TTPOIOTHHBIX BOJIH.
KouneOmromeecs Teao kak HCTOYHUK 3BYKa.
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Habmonenne oTpaxxeHus ¥ MPEeIOMIICHU ST MEXaHUYECKUX BOJIH.

Hab6umonenue nareppepeHun 1 Audpakiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmonenune cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYIOH W 4acTOTOH
KOJICOaHHIA.

HccrnenoBanue CBOMCTB  SJEKTPOMArHUTHBIX  BOJH: OTpaXkeHUE, MPEIOMIICHUE,
nonsipu3arys, Tudpaxius, “HTephepeHIns.

Tema 3. Ontuka

I'eomerpuueckas ontuka. [IpsMonuHeliHOe paclipocTpaHeHUE CBETa B OJHOPOIHOM cpee.
JIyu cBeta. ToueyHbIN UCTOYHUK CBETA.

OTtpakxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHHl B IMIIOCKOM

3epKaie.
IIpenomsienne cBera. 3akOHbl TNPEJIOMIIEHMS cBeTa. AOCOIIOTHBIM  IOKa3aTelb
[IPEIOMIICHUS. ITonHoE BHYTpEHHEE oOTpakeHue. lIpenenbHbli yrojsl IOJIHOIO

BHYTPEHHETO OTPaXKEHMUSL.

Hucnepcus csera. CiioxHbli coctaB Genoro ceera. L[Ber.

Cobupatronue M pacceMBarolye JUH3bl. ToHkasg JsmH3a. DOKyCHOE pacCTOsHME U
OITUYECKAs cuja TOHKOM JMH3bL. [locTpoeHune n3o0pakeHuii B cCOOMpPArOIIMUX U pacCEUBAIOLINX
muH3ax. opmyiia TOHKOM JIMH3BL. YBEJINYEHUE, 1aBaeMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MHtepdepenuus cBera. KorepeHTHble MCTOYHMKH. Y CIOBUSA
HaOJII0IeHUsI MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT JABYX CHH(pa3HBIX
KOI'€PEHTHBIX HCTOYHUKOB.

Huobpakuust cBera. JudpakiumonHas peméTka. YcaoBue HAOMIOJEHUS TIaBHBIX
MaKCHMMYMOB IIpY NaIeHUH MOHOXPOMATHUYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

ITonsipuzanus ceera.

TexHuueckne ycTpoWCTBa M MpaKTUYECKOE MPUMEHEHME: OuYKH, Jiymna, Qoroanmnapar,
MIPOEKIIMOHHBIN almapar, MUKPOCKOII, TEIECKOIl, BOJOKOHHAs ONTHKA, TU(PaKLINOHHAS pelIETKa,
MTOJIIPOM .

JemoHCcTpanuu

[IpsiMonuHeitHOE pacnpoCTpaHEeHUE, OTPAKEHUE U MTPETIOMIICHUE CBETA.

OnTtuveckue mpudopkI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojenb CBETOBO/IA.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Mopnenn MuKpocKomna, TEIECKOIa.

HaGmonenne natepdepeHinu cBera.

Ha6mronenne mudpaknuu ceeta. HabGmronenue
JUCIIEPCUM CBETA.

[TonydyeHue cniekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonmy4enue criekTpa ¢ MOMOMIBIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenne monsipu3anuu CBeTa.

YyeHnnueckuit JKCIIEpPUMEHT, nabopaTtopHble  pabOThI

N3mepenue nmokaszaTess MpeaoMIIeHHs CTeKJIa.

HccnenoBanue cBOKWCTB U300 pakeHUH B TMH3aXx. HaOmoieHne Jucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienuaibHONW TEOPUU OTHOCUTEILHOCTU

I'paHubl TPUMEHMMOCTH KJAaCCUYECKOM MexXxaHukH. llocTynaTtsl cnenuanbHOW Teopuu
OTHOCUTEIBHOCTHA: HWHBAPUAHTHOCTH MOAYJS CKOPOCTM CBe€Ta B BakyyMmMe, NPHHIUI
OTHOCHUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIILHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHIE BPEMEHHU M COKPAIIICHUE JITTUHBI.

DHEPrusi © UMINYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPrUeil 1 UMITYJILCOM PENATUBUCTCKON YaCTUIbI. DHEPrUsl MOKOS.
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Paznen 7. KBanToBas dusuka

Tema 1. DieMeHThI KBAHTOBOM ONTUKHU

®otoubl. Popmyia Ilnanka cBs3u SHEPruu POTOHA C €ro YaCTOTOW. DHEPTUS U UMITYJIbC
¢doToHa.

OtkpsiTHe U uccnegoBanue poroddpdexra. Onpitol A.I'. CToneroa. 3akoHbsl poTodddexTa.
VYpaBuenue Ditnmreiina 1 Gotorddekra. «Kpacnas rpanuna» horosrddexra.

JlaBmenwne cBera. OnbiTel [1.H. JIeOenena.

XHUMHUYECKOE JIEWCTBUE CBETA.

TexHuueckre YCTpOMCTBa M MIpakTHUECKOE NIpUMEHeHHe: (OTOodJIeMEeHT, (POTOIATUUK,
COJTHEUHas OaTapesi, CBETOIUO/I.

JleMoHcTpanuun

®oTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOW IIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro (poToaddexra.
Caeropuon.

CounneuHas G6aTapes.

Tema 2. CtpoeHue aToma

Mogens atoma Tomcona. OnbiTel Pesepdopna no paccesnuro o-uactui. Ilnanerapnas
mozenb aroma. [locrynatel bopa. M3nyuenue u moriouienre GOTOHOB MPHU MEPEXOe aToma C
OJIHOTO YPOBHSI 3HEPruu Ha Apyroi. Buael ciektpoB. CrieKTp ypOBHEW S3HEPTHH aTOMa BOJOPOAA.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoinisa. KopnyckynsipHO-BOJTHOBOM Tyaan3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4CHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHau3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

JlemoHcTpanuu

Monens onbita Pesepdopaa.

Ornpenenenue AJIMHBI BOJIHBI Jla3epa.

HaGmoienne nuHeiuaTeIX CIIEKTPOB U3nydeHus. Jlazep.
Yyennueckuit 3KCIIEPUMEHT, n1abopaTopHbIe paboThl
Halnronenne muHeyaToro cnekrpa.

Tema 3. ATOMHOE A11pO

DKCIepUMEHTHI, TOKa3bIBAIOIIUE CIIOKHOCTh CTPOCHHUS Aa1pa. OTkpbiTHE
pannoakTuBHOCTU. OnbIThl Pe3epdopna no onpeneneHuto coctaBa pailoaKTUBHOIO U3IyYEHUS.
CoiicTBa anba-, 6eta-, raMMa-u3ydeHus. BiausiHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpsITHE TPOTOHA U HeWTpoHa. HykinonHas Mmozens sapa ['eitzen6epra— MiBanenko. 3apsn
anpa. MaccoBoe uucno siapa. M3oromnst.

Anbga-pacnan. DIeKTpOHHbIM U NO3UTPOHHBIHN OeTa-pacnaj. ['aMmma-u3inydeHue.

3aKOH paJO0aKTUBHOIO paclaa.

DHeprus CBsI3U HYKJIOHOB B sape. SlnepHbie cuibl. JlegekT Macchl sapa.

SInepHble peakiuu. JleneHne U CUHTE3 aep.

Anepubiii  peakrop. TepmosinepHblii cunrte3. [IpobGiembl M NEPCHEKTUBBI  SIEPHOMN
SHEPreTUKHU. DKOJIOTHYECKHE ACIIEKTHI SIIEPHON SHEPIETUKH.

OneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

Mertopl HaOMOAECHUS U PETUCTPALIMU SJIEMEHTaPHBIX YACTHIL.

dyHaaMeHTadbHbIE B3auMOo el cTBUs. EAMHCTBO (DU3MUECKOM KapTHHBI MUPA.

TexHuueckue ycTpoiicTBa M IpaKTUYECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
SIEPHBII peakTop, aToMHas 6omoba.

JemoHcTpanuu

CYETYNK MOHU3UPYIOLMX YaCTHULL.

Y4eHn4YecKuil IKCIIepUMEHT, Tab0paTopHbIE pabOTHI

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).
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Paznen 8. DiieMeHThI aCTPOHOMUU U aCTPOPU3UKU

Oransl pa3BUTUSA acTpoHOMUU. [IpHUKIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3aus, spKue 3BE3ABI, IJIAHETHl, UX BHUAMMOE JIBH)KEHUE.
ConneuHas cucrema.

Comnuue. ConHeuHass akTUBHOCTh. Mctounuk sHepruum ConHiia u 3BE31. 3BE3NBI, UX
OCHOBHbI€ XapaKTepUCTUKH. [luarpaMma «CreKTpaabHbIi KJI1acc — CBETUMOCTbY. 3BE3/1bI TJIABHOM
IIOCJIEIOBATENbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» U1 3BE3A  TJIAaBHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOKIEHNUH 1 HBOMOMN CoJTHIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsiii [Tyte — Hama ["anakTuka. [Tonoxxenne u neuxenne Connna B ['anaktuke.

Tunsl ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPBI B sIpax rajJakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ua. Paz0oeranue ramakTuk.

Teopus bonpmoro B3peiBa. PennkroBoe u3nydeHue.

MacmtabHas cTpykrypa Beenennoil. MeraranakTuka.

Hepewménnsie npo6ieMbl aCTPOHOMUMU.

VYueHnueckue HabJII0AeHUs

HaGmoneHust HEBOOPYKEHHBIM I'J1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHHH
JUIsL OTIpE/IeJICHHS] TI0JI0KEHHSI HEOECHBIX 00OBbEKTOB HA KOHKPETHYIO JaTy:

OCHOBHBIE c03Be311s1 CEeBEPHOrO MOMYIIApHs U sIPKUE 3BE3 MBI

Ha6monenus B reneckon Jlynsl, ninanet, Mieunoro ITyTu.

O06o6m1aroiee MOBTOPEHUE

Ponb ¢u3uku M acTpOHOMMHM B SKOHOMMYECKOH, TEXHOJIOTMYECKOW, COLMAIBHOM U
3TUYECKOH cepax e TebHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKH M aCT POHOMHUH B COBPEMEHHON
HAay4YHOH KapTHHE MHpa, POJb (PU3NYECKOH Teopud B (HOPMHUPOBAHMM MPEACTABICHUN O
¢bu3nyecKoil KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM pPSIy COBPEMEHHBIX
€CTECTBEHHO-HAaYUYHbIX [IPEICTAaBICHUI O PUPOJIE.

MexnpenMeTHbIe CBA3U

Wzyuenue kypca ¢usuku 0a30BOro ypoBHs B 12 Kkjacce OCyIIECTBISIETCS € Y4ETOM
COZIEpXKATENbHBIX MEXKIPEIMETHBIX CBsS3€il € KypcaMu MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHHU.

Mesicnpeomemnvle nowsamus, CBA3aHHBIE C M3YyYEHUEM METOIOB HAYYHOI'O IO3HAHUS:
SBJICHWE, HAay4HBIH (akT, rumore3a, (Qu3Myeckas BEIMYMHA, 3aKOH, Teopus, HaOmIoIeHue,
SKCIEPUMEHT, MOJCTUPOBAHHE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMBl ypaBHEHUH, TpUTOHOMETpUYecKne (DYHKIHMH: CHHYC,
KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
IIPOEKLIUH Ha OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHbIX (QYHKIH,
IIpU3HAKU 000U TPEYTOJIbHUKOB, ONPEAEIEHUE IIOIAIH MIIOCKUX (GUTyp U 00bEMa Tel.

buonozcus: anexrpuueckue sIBJICHUS B )KUBOM ITPUPOAE, KOJIeOaTEIbHbIE IBUKEHNS B )KUBON
IIPUPOJE, ONTUYECKUE SIBJICHHS B )KUBOU IIPUPOJE, NEHCTBUE paJUallii Ha )KUBBIE OPIraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIM4eCKas CTPyKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00pa30BaHMsI KPUCTANIMUYECKON PeIIETKH, CIIEKTpabHbIA aHAIN3.

l'eocpaghus: MarHUTHbBIE NOJIIOCA 3€MJIM, 3aJIEKH MArHUTHBIX pyH, (POTOCHEMKA 3€MHOMN
MIOBEPXHOCTH, NPE/ICKa3aHue 3eMIIETPSCEHUH.

Texnonocusi: TMHUU DJIEKTpOIEpenad, FreHepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOIBUTATEb,
WHIYKIMOHHAS TeYb, pajap, paAnoOnpHEMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBU-meus,
IIPOEKIIMOHHBIH aInapaT, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes..

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEAHET'O OBILIEI'O OBPA3OBAHUA
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OcBoenne yueOHOro mnpenmera «®usuka» Ha ypoBHE cpeaHero o0miero o0pa3oBaHUS
(6a30BBIE  ypPOBEHb) JOJDKHO  OOECHEYUTh  JIOCTHIXKEHHE  CIEAYIOIMUX  JIMYHOCTHBIX,
METAINPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB.

JINYHOCTHBIE PE3VJIbTATBI

JInuHOCTHBIE PE3yabTaTHl OCBOEHUS y4deOHoro npenmera «®dusnka» IOIKHBI OTpaKkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHeEH
MO3ULUEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX OpHEHTALUl, MO3UTUBHBIX BHYTPEHHUX
yOexXJ1eHui, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTSIM POCCHICKOro  oOIiecTBa,
pacimpeHre XU3HEHHOr'0 OMNbITa M OMBITa JESITENbHOCTH B IPOLIECCE PEa3allid OCHOBHBIX
HaIpaBJICHUI BOCOUTATENFHOM eI TEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS

- c(opMUPOBAaHHOCTh TPAXKAAHCKOM TO3MIUM OOy4aroImlerocss Kak akTHBHOTO U
OTBETCTBEHHOI0 YJIEHA POCCUIICKOro 00IIECTBa;

- IPUHATHE TPATULHOHHBIX OOILIEYEIOBEUECKUX I'YMAaHUCTUYECKUX U JEMOKPATUYECKUX
LICHHOCTEH;

- TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEpPECAaX I'Pax<JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHU3allii; yMEHNE B3aUMO/IeIICTBOBATh
C COLMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKLUUSAMU U HA3HAUEHHUEM; TOTOBHOCTb K
TYMaHUTAPHON U BOJIOHTEPCKOM JIESITENbHOCTH;

2) IAaTPHOTHUYECKOTO BOCTIUTAHUS

- cOpPMHPOBAHHOCTb POCCHUHCKOM TIpakJaHCKOM HMJIEHTUYHOCTH, HATPHUOTHU3MA;
[IEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTIDKEHHUSAM POCCHUICKUX YUYEHBIX B
obnactu GU3MKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOTO IOBEJEHHS; CIOCOOHOCTb
OLIEHMBATh CUTYallUI0 M INPUHUMAThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HAa MOpAJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B JAEATEILHOCTH YUEHOI0; OCO3HAHUE JTMUYHOTO
BKJIaJIa B IOCTPOEHUE YCTONYMBOIO OYyIIErO;

4) 3¢TeTH4€eCKOT0 BOCIIUTAHMSA:

- 3CTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOUas 3CTETUKY HAYYHOI'O TBOPUYECTBA, MPUCYIIETO
¢bu3nyecKkoil HayKe;

5) Tpya0BOIr0 BOCIIMTAHUS

- HMHTEpeC K pa3IM4HbIM cdepaM TpopeCcCHOHATBHON AEATENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOH M TEXHUKOW, yMEHHE COBEpIlaTh OCO3HAaHHBIN BbIOOp Oyayuieit
npodeccuu U pearn30BbIBaTh COOCTBEHHBIE XH3HEHHbIE MJIaHbl; TOTOBHOCTh M CIIOCOOHOCTh K
00pa3oBaHMIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU Ha MPOTSHKEHUM BCEH KU3HU;

6) 9K0JIOTNY€eCKOT0 BOCTIUTAHUS

- c(hOpMHUPOBAHHOCTh AKOJIOTUYECKOM KYJbTYpbl, OCO3HAHME IJIOOAJBHOIO XapakTepa
9KOJIOTHYECKUX MPpo0JIeM; IIJIAHUPOBAHUE U OCYIIECTBJIEHUE ACHCTBUI B OKpY’Kalolllel cpene Ha
OCHOBE 3HaHUS L€JIeH YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

- pacIIMpEHHE OIbITa JEATEIPHOCTH SKOJOIMYECKOM HaIpaBIEHHOCTH Ha OCHOBE
MMEIOINXCsl 3HAHUH 10 (PU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

- cpOopMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUSl (PU3MUECKON HAyKH; OCO3HAHUE IIEHHOCTHM HAyYHOW JeATENbHOCTH, I'OTOBHOCTH B
nporecce U3ydeHus: (GU3UKU OCYLIECTBIATh MPOEKTHYIO M MCCIIEI0BATEIbCKYIO JIESTEIbHOCTD
UHIUBUAYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI
I[lo3HaBaTebHbIE YHHBepcaJbHble Yy4eOHble AeiicTBuUsi. ba3oBble Joruyeckue
JeliCcTBUA:
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- CaMOCTOATENbHO (OpPMYyIUpPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- ONpENENATh LN JAESITEIBHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX JOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B PACCMATPUBAEMbIX (PU3MUECKUX SIBJICHUSIX;

- pa3pa0aThIBaTh IJIaH PELICHUS MTPOOIEMBI ¢ YIETOM aHaIN3a UMEIOLIMXCSl MaTepPUAIbHBIX
U HEMATEPUAIILHBIX PECYPCOB; BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pE3yabTaTOB LIEJISIM, OLIEHUBATh PUCKH ITOCIEACTBUH NEATEIBHOCTH;

- KOOpPAMHHUPOBATh M BBINOJHATH paboOTy B YCIOBHUSX pEaIbHOrO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMO/IEH CTBUS;

- pa3BUBATh KPEAaTUBHOE MBIIUICHNUE IPU PEIIEHUH KU3HEHHBIX TPOOIEM.

Ba3zoBble uccienoBarebCKue AeiCTBHA:

- BJaJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMHU MOHATUSAMH U METOAAMHU (PU3NYECKON
HayKU;

- BJIa/IeTh HAaBbIKAMU y4eOHO-MCCIIE0BATENHCKON U MPOEKTHOMN JeATeIbHOCTH B 00J1aCTH
(GU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY IIOMCKY METO/IOB pellIeHH s 3a/1au
¢bu3MUecKoro cojepxaHus, IPUMEHEHUIO PA3IMUYHBIX METOJIOB TO3HAHHUS;

- BJIAJICTh BUJAMU JIEATEIbHOCTH 110 IIOJIyYEHUIO HOBOTO 3HAHUs, €ro  HMHTEPIPETaLHH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX CUTYalUsX, B TOM YHUCIIE IPU CO3/1aHUU
y4eOHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

- BBIABJIATH IPUYMHHO-CIIECTBEHHBIE CBA3HM U AKTyaJIU3MPOBATH 3a4a4y,

- BBIJBUTATb TUIIOTE3y €€ PEIICHMs, HaXOIUTb apryMEHThbI Ui [10Ka3aTEebCTBA CBOUX
YTBEP)KIEHUH, 3a1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS; AHAIU3UPOBATH IIOJIYYEHHBIEC B XOl€
pelIeHNs 3aJadd pPe3yJIbTaThl, KPUTUYECKN OLIEHMBATh HUX JOCTOBEPHOCTh, IPOrHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBMSX; CTaBUTh U (OPMYIMPOBATH COOCTBEHHbIE 3aJaddl B
00pa3oBaTeIbHON ACSITENBHOCTH, B TOM YHCIIE IIPU U3YUYEHUU (PU3HKH;

- 1aBaTh OL[EHKY HOBBIM CHUTYallHsIM, OLICHUBAThH MIPUOOPETEHHBIN OIBIT, yMETh IEPEHOCUTH
3HaHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH; YMETh HHTET PUPOBATh 3HAHUS
U3 Pa3HBIX NMPEIMETHBIX 001acTeif;

- BBIIBHUIaTh HOBBIE WJEH, NpEIJararb OPUTHMHAJIbHBIE MOAXOAbl U PELICHUS; CTaBUTh
po0JIeMBI U 3aJ1a4H, JOMYCKAIOIIIE aJbTePHATUBHbIE PEIICHNUS.

Pa6ora ¢ nndgopmanmeii:

- BJIaJIeTh HABBIKAMU TOJyYeHUs WHPOPMALUN (PU3HUECKOTO COJAEPKAHUS M3 MCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAIU3, CUCTEMAaTH3alUI0 W
MHTEPIPETANNI0 HHPOPMAIIUH Pa3IMIHBIX BUIOB M (POPM IMpEICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb MH(OPMALIUH;

- HCIOJIb30BaTh CpPEACTBa HMH(OPMAIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTUBHBIX, KOMMYHMKATHBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOAECHUEM
TpeOOBaHUIl HIPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeHtsl, IPaBOBbIX U
TUYECKUX HOPM, HOpM MH(OpPMAILIMOHHOM 0€e3011aCHOCTH;

- CO3/1aBaTh TEKCThl (DU3MUYECKOTO COAEpXNaHUS B Pa3IMYHBIX (QopMaTax ¢ y4€TOM
Ha3zHaueHMs UH(QOPMAILUHU U LIEJIEBON ayAUTOPHH, BEIOMPast ONTUMAJIbHYIO (POPMY PEICTABICHUS
U BU3YaJIU3aLUH.

KoMMyHHKaTHBHBIC YHHBeEpPCAJIbHbIe y4eOHbIe JeiiCTBUA:

- OCYyILECTBJIATh OOILIEHHE Ha ypokax (U3MKM M BO BHE-YPOUHOH JIESTEJIbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(QIMKTHBIX CUTYyallMH M CMAr4aTh KOH(IJIMKTHI;, pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

- IIOHMMAaTb M HCIIOJNb30BaTh MPEUMMYLIECTBA KOMAHIHOM M WMHIUBUIYaJbHOW pPabOTHI;
BBIOMpPAaTh TEMATHKYy M METOJbl COBMECTHBIX ICHCTBMHA € Y4ETOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEM Ka)10r0 YJIeHa KOJUIEKTUBA;

- NPUHUMATh LEIM COBMECTHOH JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JENCTBUA 110 €€ TOCTUKECHUIO: COCTABIIATS IJIaH €U CTBUM, PACIIPEAEIATL POJIU C Y4ETOM MHEHUN
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YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOMN padOThI; OLIEHUBATH KAYECTBO CBOET0 BKJIAAA U
Ka)KJI0r0 yJYaCTHUKA KOMaH bl B OOIMI pe3ysbTaT M0 pa3pabOoTaHHBIM KPUTEPUSIM;

- Ipe/saraTh HOBbIE MPOEKTHI, OLIEHUBATh WAEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH; OCYIIECTBJISITh IO3UTHBHOE CTpaTErMYecKoe IIOBEIEHHUE B
pa3IUYHBIX CUTyalUsX,

- IPOSIBJIATH TBOPYECTBO M BOOOpaXKeHU e, ObITh MHULIMATUBHBIM.

PerynsiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe AeiicTBuss CaMooOpraHu3anms:

- CaMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATEIbHYIO AESTENLHOCTh B 00JacTH (U3UKHU U
aCTpPOHOMUH,

- BBISIBJISITH TPOOJIEMBL, CTAaBUTh U (OPMYIIMPOBATH COOCTBEHHBIE 33aUl; CAMOCTOSTEIILHO
COCTaBJIITH IIJIaH PELIECHUS paCUETHBIX U KaUECTBEHHBIX 3a/1a4, IJIaH BBIIIOJIHEHUS IPAKTUYECKOM
paboThI C Y4ETOM UMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEHM M MPEAOUTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTyallUsM; PaclIMPATbh PaMKH y4eOHOIO NMpeaMeTa Ha OCHOBE
JMYHBIX MPEANOYTEHUH; JieNaTh OCO3HAHHBIA BHIOOP, apryMeHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PEIIEHUE; OLlCHUBATh IPUOOPETEHHBIN OIBIT;

- crnocoOCcTBOBaTh (OPMUPOBAHUIO U IPOSIBICHUIO J3PYyAULUM B 00jactu  (GU3MKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPO./1b, IMOLIMOHAJIbHBII HHTE/VIEKT:

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,

- OLICHUBATb COOTBETCTBUE pE3yJIbTaTOB LEJAM; BJAJETh HAaBBIKAMM I103HABATEJIBHON
pediexcuu Kak OCO3HAHUS COBEPIIAEMBbIX

JNEUCTBUM M MBICIUTEIbHBIX IIPOLIECCOB, MX PE3YJIbTATOB M OCHOBAHMW; HCIOJIB30BATh
puéMbl pedIeKCcuu Jis OLIEHKH CUTYallH, BHIOOpAa BEPHOIO PEIIEHUs; YMETh OL[EHUBATh PUCKU
1 CBOEBPEMEHHO MIPUHUMATD PEIIECHUS 110 UX CHUKEHHUIO;

- NPUHUMAThb MOTHUBBI M apryMEHTbl APYIMX NpPHU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;
[pPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

- PUHUMATh MOTHUBBI M apryMEHTHl APYIMX NpPU AaHAJIU3E PE3YIbTaTOB JEATEIbHOCTH;
IIpU3HAaBaTh CBOE MPABO U NIPaBO JPYrUX Ha OUIMOKH.

B npornecce nocTikeHNs TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTrpaMMBbl 10 GU3UKE TS
YPOBHS CpEeHETO 00IIero oOpa3oBaHUsl Yy OOYUYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Mpeanonaraonmi copMUpPOBAHHOCTh: CAMOCO3HAHMSI, BKJIIOYAIOIIET0 CIOCOOHOCTh
MOHUMATh CBOE SMOIMOHAJIBHOE COCTOSHHUE, BUJCTh HANpPABICHUS pPa3BUTHS COOCTBEHHOM
SMOLMOHAJIIBHOW c(epbl, ObITh YBEPEHHBIM B ce0€;  CaMOpPEryJUpOBAHMS, BKIHOYAIOIIErO
CaMOKOHTPOJb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIOCOOHOCTH
a/laliTUPOBAThCS K HMOLMOHAJIBHBIM HM3MEHEHHUSM M MPOSBIATh T'MOKOCTb, OBITH OTKPBHITHIM
HOBOMY; BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO LIEIH U YCIEXY,
ONTUMU3M, HHULIUATUBHOCTb, YMEHHE €M CTBOBATh, M CXO/s U3 CBOUX BO3MOKHOCTEH; DMIIATUH,
BKJIFOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATh €ro IpH
OCYIIECTBICHUM OOIIEHMSI, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO; COLUATIBHBIX
HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpaMBaThb OTHOLIEHHUS C JAPYTHUMHU JIHOAbMH,
3a00TUTHCSA, POSBIIATh UHTEPEC U Pa3peIlaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbI

K koniy o6yuenust B 11 kiacce mpeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

-IIEMOHCTPUPOBATH HA TIPUMEpPaxX poJib U MeCcTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTHYECKOU
NeSITeNIbHOCTH JIIOJIEH; YYUTHIBATH TPAHHIIBI NMPUMEHEHHSI W3YYCHHBIX (DU3MYECKUX MOJIEIeH:
MaTepHuaybHas TOYKa, MHEpIUajIbHas CHCTEMa OTCuéra, abCOIOTHO TBEPIOE TEJO, McalIbHbBIN
ra3, MOJIEIHU CTPOEHHUS I'a30B, KUJIKOCTEH U TBEPABIX TEN, TOUEUHBIM FJIEKTPUUECKUN 3apsi IIPU
penieHnr PU3NYECKUX 3aJ1ad; paclo3HaBaTh (HU3HUECKUE SBICHUS (IIPOIECChl) U OOBIACHITH MX
Ha OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJIPHO-KMHETUYECKOH TEOpPUU CTPOCHHUS BEIlleCTBA U
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ANEKTPOMHAMUKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBHKEHUE, CBOOOIHOE
MajeHue TeJ, JABUKCHHE IO OKPY>KHOCTH, HWHEpHHs, B3auMoneucrBue  Ttei, auddysus,
OpOYHOBCKOE JIBHKCHHE, CTPOCHUE KXUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Ten mpu
HarpeBaHuu (OXJIAKJICHUH), TEIJOBOE paBHOBECHE, HWCHApeHUE, KOHJCHCAIMs, IJIaBJCHHE,
KpUCTa/uIM3ausi, KUIIEHUE, BIIaXKHOCTh BO3/1yXa, ITOBBIILIEHUE IaBJICHUS T'a3a MPU €ro HarpeBaHuu
B 3aKPBITOM COCY/I€, CBSI3b MEX/Y TapaMeTpaMH COCTOSIHUSI I'a3a B U30IPOLIECCAX, IICKTPU3ALIUS
TeJI, B3aUMOJICHCTBUE 3apsI0B; OMHMCHIBATh MEXaHUYECKOE JBIKEHUE, UCIIONB3Ysl (DU3NUYECKUE
BEJIMYMHBL: KOOPJIMHATA, ITYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC
Tena, KWHETHYECKash SHEPrus, MOTEHIMaIbHAs DHEPrus, MeXaHu4ecKkas paboTa, MexaHWYeCKas
MOIIHOCTH; TIPH OMMKUCAHUH MPABWILHO TPAKTOBATH (DU3UUECKUN CMBICI UCIIOIb3YEMBIX BEJIMUNH,
uX O00O3HAYCHHUS W CIUHUIBI, HAXOMUTH (OPMYJIbI, CBS3BIBAOIINE JAHHYIO (PHIUICCKYIO
BEJIMYHMHY C JPYTUMU BEITUUHMHAMU;

- OIKCHIBATh H3YyYEHHBIC TEIIOBBIE CBOMCTBA TEN M TEIUIOBBIEC SIBJIEHUS, HCIIOJb3Ys
(¢u3nUeckre BEIWYWHBI: JIaBJICHHWE Ta3a, TeMIepaTypa, CpEemHssl KHHETHYecKash DHEeprus
Xa0TUYECKOI'0 JBUKEHUSI MOJIEKYJ, CpPEAHEKBAaJApaTU4YHAs CKOPOCTb MOJEKYJ, KOJHUYECTBO
TETJIOTHI, BHYTPEHHSS SHEprus, paboTa raza, kodGPUIHEHT MOJE3HOr0 ACUCTBUS TEIJIOBOTO
JBUTATEJISA; IPU ONMUCAHUU PABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOIb3YEMbIX BEJIMYUH,
UX O00O3HAYEHHS M €IUHHUILIBI, HAXOAUTH (OPMYJbI, CBS3BIBAIONIME AAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIMYNHAM;

- ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BELIECTBA U 3JEKTPUUYECKUE SIBJICHUS
(mporiecchl), UCONB3YsI (PU3NUECKHE BETUYMHBL: dJIEKTPUUECKUN 3apsii, AJIEKTPUUYECKOe ToJe,
HANpsDKEHHOCTh  TOJIL, MOTEHIMad, pPa3HOCTh IOTEHUMAJIOB; NPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICIT MCIOJB3YEMBIX BEIMYUH, HX OOO3HAYEHUS W EIUHUIIBI;
YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIIMYUHY C APYTUMHU BEIMUYUHAMU;
aHAJM3UPOBATH (PU3UYECKUE TTPOLIECCHI U SIBJICHUS, HCIIOJIb3YS (DU3UUECKUE 3aKOHBI M TPUHITUTIBL:
3akoH BcemMupHoro Tsarorenus, [, II u III 3akonsl HpioTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOU
SHEPIruM, 3aKOH COXPAHEHHUsI MMITYJIbCA, IPUHIIUIT CYNEPIIO3ULIUHU CUJI, IPUHLIMI PABHONPABUS
WHEPLUHAIbHBIX CUCTEM OTCUETa, MOJIEKYJSAPHO-KHHETHUYECKYI0 TEOPUIO CTPOEHHS BEIeCTBa,
ra3oBbI€ 3aKOHbBI, CBSI3b CPEAHEH KUHETUYECKOM SHEPruy TEIUIOBOTO JBUXKEHUS MOJEKYJ C
aOCOJIOTHOM  TeMIepaTypod, TIepBBIH 3aKOH TEPMOJMHAMHKH, 3aKOH  COXPaHCHHS
ANIEKTPHUYECKOT 0 3apsia, 3aKoH KyioHa, mpu 3TOM pa3andaTh CIOBECHYIO (hOPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BBIPKEHUE M YCIIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH; OOBSICHSTH
OCHOBHbBIE€ TMPUHIIUIBI ACHCTBUSA MAallUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3anyaTh
yCIIOBUSI UX 0€30MacHOr0 UCIOJIb30BaHUs B TOBCEIHEBHOM )KU3HU;

- BBINOJHITH JKCIEPUMEHTHI MO HCCIIEIOBAHUIO (PU3MUECKUX SIBICHUNH M TPOLECCOB C
UCIOJb30BAaHMEM TMPSAMBIX, M KOCBEHHBIX HW3MEPEHUH, Tpu OSTOM (HOPMYyIHpPOBATH
npoOJieMy/3a1auy U TUTIOTE3y Y4eOHOr 0o AKCIIepUMEHTa, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyZ0BaHUsl, MPOBOJIUTH OMBIT W (OPMYIUPOBATH BBIBOABI, OCYIIECTBISATH MpSMbIE U
KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIUYHH, MPH ITOM BBIOMPATh ONTUMAIBHBIM CIIOCOO
W3MEPEHUS U UCIOJIb30BAaTh U3BECTHBIE METO/IbI OLICHKU NOTPEIIHOCTEN U3MEPEHUI; HCCIIEI0BATh
3aBUCHUMOCTH MEXAYy (pU3HUeCKMMH BEIMYMHAMH C UCHOJIb30BaHUEM MPSMBIX W3MEpPEHHH, Mpu
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCUPOBATh pe3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3NYeCKUX BENUYMH B BHJE TaOnull U TpaduKoOB, JelIaTh BBIBOABI IO pe3ylbTaTam
WCCIIeNOBaHUsl; COONMIOIATh MpaBWia 0€30MaCHOTO TpyJa MPH MPOBEACHUH HCCIIECIOBAaHUN B
pamMKax y4eOHOTo SKCIEepUMEHTa, Y4eOHO-UCCIIEI0BATEIbCKON M MPOEKTHON JEATENIBHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOHCTB M TaOOpaTOPHOT0 000Dy 10BAHMS;

- pemiaTh pacuy€THbIE 3a/JaYyd C SBHO 3a/JlaHHOM (HU3UYECKOW MOJENbI0, HCIOJB3YS
(u3nYecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHANN3a YCJIOBUS 3a7aud BBIOUPATh (PU3UIECKYIO
MOJIEb, BBIACIATh (PU3UUYECKHUE BEIUYHHBI U (QOPMYIIBI, HEOOXOMUMBIE IS €€ peIleHHs,
MPOBOJIUTH PACUETHI M OI[EHUBATh PEABHOCTH MOJTYYE€HHOTO 3HAYEHUS! (PU3UYECKON BEIIMYUHBI,
pemaTh KadyeCTBEHHbIE 3aJadyd: BBICTPAMBATh JIOTMUYECKH HEMPOTUBOPEUYMBYIO IIEMOUYKY
paccyXJeHUH C ONMOpOoW Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (HHU3UYECKUE SIBJICHHS,
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UCII0JIb30BaTh IPU PEICHUU Y4EeOHBIX 3a/1a4 COBpPEMEHHbIE HH()OpMAIIMOHHBIE TEXHOIOIHH IS
IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U IPEICTaBIeHNUs YUeOHONH U HAyYHO-IIOMYJISIPHOM
uH(popMalMy, TMOJIYYEHHOM M3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBAThH
MOJTy4yaeMyto MH(OpMalKio; IPUBOAUTH IPUMEPHI BKJIa1a POCCUICKUX U 3apYOCKHBIX YUEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, 00BbSICHEHHE ITPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHi{; MCIOJb30BaTh TEOPETHUECKHE 3HAHHS MO (PU3MKE B IOBCEAHEBHOW >KU3HU JUIS
obecrieueHus1 0€30MaCHOCTH MPH 0OpAIIEHUH ¢ TPUOOPAMU U TEXHUUECKUMHU YCTPOH CTBAMH, JIJIS
COXpaHEHUS 3/I0pPOBbs U COOJIIOJIEHUSI HOPM 3KOJOrMUECKOro MOBEACHUS B OKPYKaIOLIeH cpere;
paboTaTh B TpyIie C BBIMOJHEHHEM pa3JMYHbIX COLMAIBHBIX POJIEH, MJIaHUPOBATh padboOTy
TPYMNIbI, pPallMOHAIBHO paclpenensTh O0Of3aHHOCTH U IJIAHUPOBAaTh JIEATEIbHOCTH B
HECTaHJAPTHBIX CUTYyalUsAX, acKBATHO OLIEHUBATHh BKJAJ Ka)KAOINO W3 YYaCTHUKOB T'PYIIILI B
pelIeHne paccMaTpruBaeMoOi MPOOIIEMBI.

K xoHny oOyuenust B 12 kjacce mpeaIMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JOKHBI
oTpakaTh C(OPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHUMN:

- IEMOHCTPUPOBATh Ha MpUMeEpaxX pPojb U MecTo (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHOW TEXHHMKU U TEXHOJIOTMH, B IIPAKTUYECKON
NESITeNbHOCTU JIIOJEH, LETOCTHOCTh M EIMHCTBO (U3NYECKOW KapTUHBI MHpA; YUUTHIBATbH
I'PaHULbl IPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOJEIIEN: TOUEUHBIN AIEKTPUUYECKUM 3apsi, Ty4
CBETa, TOYEUYHBI UCTOUYHMK CBETA, siiCpHAs MOJENb aTOMa, HYKJIIOHHAas: MOJENb aTOMHOTO si/ipa
pu pereHnn GU3NIECKUX 3a/1a4; paclo3HaBaTh (pru3nyueckue sBJIeHus (POIEecChl) H OObIICHSIThH
UX Ha OCHOBE 3aKOHOB 3JICKTPOJAMHAMUKH M KBAHTOBOW (DU3HKU: ANEKTpUYECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJAEHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAsT MHIYKLIMs, JEHCTBME MArHUTHOIO IIOJII Ha MPOBOJHUK C TOKOM U
OBUKYIIMHMCS — 3apsf, DJIEKTPOMAarHUTHbIE  KOJ€OAaHMsT W BOJIHBI, MNPSIMOJMHEWHOE
pacrmpocTpaHeHHe CBETa, OTpak€HUEe, NpeloMiieHHe, uHTephepeHuus, Audpakuus u
noJsipu3alis cBera, qucnepcus cBera, porornextpudeckuit 3gdext (horodrddekT), cBeToBOE
JlaBJICHUE, BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHAs W
HCKYCCTBEHHAs paIiOaKTUBHOCTb;

- OINHUCHIBaTh M3y4YEHHBbIE CBOWCTBA BEIIECTBA (IEKTPUUECKHE, MATHUTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO TTPOBOAUMOCTh PAa3IMYHBIX CPENl) U AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MUYECKHE BEIMYUHBI: DSJCKTPUYECKUH 3apsia, CHla TOKa, D3JIEKTPUYECKOe
HaIpspKEeHHUE, dIEKTPUUECKOE COPOTUBIIEHUE, PA3HOCTh MOTEHIINAIOB, 3JEKTPOABMKYLIAsI CUJIa,
paboTa TOKa, MHAYKIUS MarHUTHOTrO mouisi, cuja Awmmepa, cuia JlopeHla, MHIYKTMBHOCTh
KaTyIIK{, DHEPTrusi 3JEKTPUYECKOr0 M MArHUTHOrO MOJIeH, MEepHoJ M 4YacToTa KojiebaHwil B
KoJlebaTeTbHOM KOHTYpE, 3apsil U CHUJIa TOKa B MPOIIECCe TaPMOHUYECKUX AJIEKTPOMATrHUTHBIX
Konebanuii, (OKyCHOE pacCTOSHUE U ONTHYECKas CHJIa JIMH3bI, MPU OINHUCAHUHU IPABHIBHO
TPAaKTOBaTh (PM3MUECKUH CMBICI HCIOIb3yEMBbIX BEJIWYMH, UX OOO3HAUYEHUS U EAMHMIIBI,
YKa3bIBaTh (POPMYJIbl, CBSA3bIBAIOLIME JAHHYIO (DU3MUECKYIO BEIUYUHY C APYTMMH BEJIMUUHAMU;
OIMCHIBaTh W3YYCHHbIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI, MCIOb3YsI PU3NYECKUE BEITUYUHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, TMHA BOJIHBI U YaCTOTa CBETA, DHEPTUs U UMITYJILC POTOHA,
NepUoJ MOoJypacnana, SHEprusl CBSI3U ATOMHBIX sJlep, IPH OMNHUCAHUU MPABUIBHO TPAaKTOBATh
(U3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €IUHUIIBL, YKa3bIBATh ()OPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (DM3UYECKYIO BEIMYMHY C APYTMMH BEJIMYMHAMM, BHIYUCIISATH 3HAUECHUE
(hM3HYECKOi BEIINYNHBI,

- aHAJIM3UPOBATh (U3UUECKUE MPOLIECCH U SIBJICHUS, MCHOJb3Ysl (PU3NUECKUE 3aKOHBI U
OpUHLIMNBL  3akoH OMa, 3aKOHBI IOCJIEAOBATENBHOIO M IAapajuIeIbHOIO  COEIUHEHUS
MPOBOAHUKOB, 3aKkoH JDkoyisi—JIeHma, 3akOH JJIEKTPOMAarHUTHOW MHAYKIWH, 3aKOH
MPSIMOJIMHEWHOTO PacHpOCTPAaHEHMsI CBETA, 3aKOHbI OTPa)KEHMsI CBETAa, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHME OiHIUTeiiHa a1 (oTodddexra, 3aKOH COXpaHEHUS DHHEPrUH, 3aKOH
COXpaHEHHUS HMIYJbCa, 3aKOH COXpPAaHEHHs DJIEKTPUUECKOTro 3apsjia, 3aKOH COXpaHEeHHUS
MaccoBOI0 4Hcia, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacrmajaa, MpU ATOM pa3iIuyaTh
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CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa, €r0 MAaTEMAaTH4YeCKOE BBIPAKCHHUE W YCIOBHS (TPaHUIIb,
00JIacTH) MPHUMEHHMOCTH; OMNPEISIATh HANpPaBIICHUE BEKTOpPA WHIYKIMA MAarHUTHOTO TIOJIS
MIPOBOJIHMKA C TOKOM, CHJIBI Amriepa ¥ cwibl JIopeHIa; CTpOUTh M ONMUCHIBATH M300pakeHue,
CO3/1aBa€MO€ IIJIOCKUM 3€pKAJIOM, TOHKOM JINH30M1;

- BBINOJHATH DKCIEPUMEHTBI IO HCCICIOBAHUI0 (U3UYECKUX SIBJICHHH U TMPOIECCOB C
UCIOJIb30BAHUEM  MPSIMbBIX, M KOCBEHHBIX H3MEPEHUH: TpU ITOM  (OPMYJIHUPOBATH
npobJieMy/3aaqy ¥ TUIIOTE3Y y4eOHOr0 SKCIIEPUMEHTa, cCOOMpaTh YCTAHOBKY U3 IMPEIIOKEHHOTO
00OpyIOBaHUs, MPOBOJIUTH ONBIT M (OPMYJIMPOBATH BBIBOJBI;, OCYIICCTBIISATH NpPSIMBIC U
KOCBEHHBIC M3MEpCHHS (PU3MYECKUX BEJIMYUH, MPH ITOM BBIOMPATh ONTHUMAIBHBIA CIOCOO
W3MEPCHHUS ¥ U CTIOJIh30BaTh U3BECTHBIC METO/IBI OI[CHKH MOTPEIIHOCTESH H3MEPEHUH; UCCIICIOBATh
3aBUCHUMOCTH (U3UYECKUX BEJIWYUH C HCIHOIB30BAHUEM TMPSAMBIX HW3MEPEHH: TpPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYICHHON 3aBUCHMOCTH (DPU3HUECKUX
BEJIMYWH B BUE TAOIUI] ¥ TPAQHUKOB, 1€JaTh BEIBOJIBI I10 pe3yIbTaTaM UCCIICIOBAHMS,

- co0JroaTh MpaBWiIa 0E30MacHOrO TPyJAa HpPH IMPOBEICHUU HMCCICIOBAHHA B pPaMKax
y4eOHOr0 JIKCHEepUMEHTa, Yy4eOHO-HCCIeIOBATEIbCKOH M TPOCKTHOW JEATEIbHOCTH C
UCII0JIb30BAaHMEM H3MEPUTENLHBIX YCTPOHCTB M J1a00paTOPHOTO 000PYIOBaHMUS,

- pemaTth pacuyETHBIE 3a/Ja4yd C SBHO 3a/JIaHHOW (H3UYECKOW MOJEIbI0, HCIOJIB3Ys
(u3nYeCcCKre 3aKOHBI U MMPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 33a4d BBIOUPATh (PU3UIECKYIO
MOJIEJIb, BBIACIATh (PU3MUECKHE BEIUYMHBI U (HOPMYJBI, HEOOXOAMMEBIE Ui €€ pelleHus,
IPOBOJIMTH PACUEThl M OLICHUBATh PEaIbHOCTh MOJYYCHHOIO 3HAYCHUSI (PU3MUECKON BEIUYMHBL;
peliath KaueCTBEHHBIC 3allauM: BBICTPAHBATh JIOTHYECKH HEMPOTUBOPCUUBYIO IICTIOUKY
paccyKICHUI C OMOpoW Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3MYECKUEC SIBICHHUS,
WCIIOJIb30BaTh NP PEIICHUH YYeOHBIX 33]]a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIIOTHH JIJIS
MOKCKA, CTPYKTYPUPOBAHUS, HHTSPIPETAIIUN U TIPECTABICHUS YIeOHOW U HAYYHO -IIOYJISIPH O
nH(pOpMAIMK, TMOJYYCHHOM W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYCCKH aHaJIM3UPOBATH
MoJy4aeMyro uH(opMaIui; 00bICHATh MPUHIUIIBI ACHCTBUS MAIIMH, IPUOOPOB U TEXHUYCCKUX
YCTPOMCTB, pa3nyaTh YCIOBUS HX OE30MACHOTO HCIIOJIB30BAHMS B IOBCEIHEBHON JKW3HH,
MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKHX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE TIPOI[ECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI1; HCIIOIh30BATh
TECOPETHYCCKUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM XKHU3HU JJISI 00eCIeYeHU s 0€30MacHOCTH MIPH
oOpalieHuy ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPOMCTBAMHM, I COXPAHCHHS 30POBbS M
COOJTIOJICHUST HOPM JKOJIOTHYECKOr0 TIOBEICHUSI B OKpPYXKaloIIel cpere; padoTaTh B TpymIe C
BBITIOJITHEHHEM DPAa3JIMYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBATh PabOTy TPYIIIBI, PAHOHAIBLHO
pacrpenensiTh O0S3aHHOCTH W TIJIAHHPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIHsX,
aJICKBaTHO OIICHWBATh BKJIAJ KAXIOTO W3 YYaCTHHKOB TPYIIBI B PEIICHUE paccMaTpHBaeMOil
POOJIEMBI.
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11 KITACC

Ne

n/a

HaumenoBanue pa3aenoB u
TeM y4eOHOTro mpeaMeTa

KomnuectBO
JacoB

[IporpammHoe conepxkanue

OcHOBHEIE BHUABI ACATCIBHOCTHU o6yqa10m1/1x051

Pasznen 1. ®u3uka n METOAbI HAYYHOI'0 IMO3HAHUSA

11 ®dusnka 1 METOIbI HAYYHOT O 2 ®duszuka — HayKa o N3yuenue Hay4HBIX (AMIOUPUIECKUX U
MO3HAHUS npupose. Haydunbre TEOPETUUYECKUX) METOJIOB TTO3HAHUS

METObl TO3HAHUS OKPYKAIOIIEr0 MHPA.

OKPY/KAIOIIEro MHUpa. OO6cy>xeHue rpaHull TPUMEHUMOCTH

Pounb skcniepuMenTa u Teopuu .
¢u3nyeckux 3aKoHOB U Teopuil. Pabora B

B IIPOLIECCE ITO3HAHUS

e ——— IpyMIe M0 MOATOTOBKE KOPOTKHUX
coo01IeHu 0 ponu U MecTe PU3UKHU B HAYKe

OKCIIepUMEHT B (pr3HKe. . .

MonennpoBane hu3HIECKIX U B IPAKTUYECKON JAEATEIbHOCTH JHOEH.

SIBJICHHIA 1 [IPOLIECCOB. JleMoHCTpalus aHAIOTOBBIX U IIU(POBBIX

Haqu],Ie TUIIOTE3bI. HU3MCPHUTCIIBHBIX HpI/IGOpOB, KOMIIBIOTCPHBIX

du3nvecKre 3aKOHbI U JTATYHKOB.

Teopud. ['paHuibl OcBoeHUE OCHOBHBIX MPUEMOB paObOTHI C

IIPUMCHUMOCTH udposoit 1aboparopueii mo pusnke

($U3nYeCcKrX 3aKOHOB.

[TpuHLKIT COOTBETCTBHUS.

Pois 1 MecTo pu3uku B

(bopmHupoBaHUU

COBPEMEHHOW Hay4HOU

KapTHUHBI MHUpPA, B

MPaKTUYECKON

JesITeIbHOCTHU JIH0eN

Paznen 2. Mexanuka
2.1 Kunematunka 5 MexaHnuecKkoe IBUKEHHUE. [IpoBenenue 3KcriepuMeHTa: U3y4eHue

OTHOCUTENBHOCTH
MEXAHUYECKOT O JIBUKCHUS.
Cucrema orcuéra.

HCPAaBHOMCPHOI'O ABMIKCHHA C LECJIbIO
OIpeaACICHUA MT'HOBEHHOI CKOpPOCTH;
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Tpaexropusl.

[Iepemenienue, ckOpocTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTepUaibHON TOYKH, UX
MIPOCKIINH Ha OCU CHUCTEMBI
koopauHat. CroxxeHue
MIEPEMEILECHHUIN U CI0KEHHE
CKOpOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE
IPSIMOJIMHEWHOE IBUKCHHE.
I'pauku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOpPEHHUS, IYTH U
NepeMELICHNs MaTepUAIbHON TOUKH
OT BPEMEHH.

CBoboaHoe naseHue. Y cKopeHue
CBOOO/IHOT O MaIeHusl.

KpuBosmHenHOe NBUKECHHE.
JIBMKEeHHE MaTEepUAIIbHON TOYKH 110
OKPYKHOCTH C ITIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, TMHEHHAsA CKOPOCTb.
[lepuon n yacrora oOpaleHus.

IlenTpocTpemMuTensHoOE
ycKopeHue. TexHuueckue
YCTPOMCTBA U IPAKTHYECKOE
IIPUMEHEHUE: CIIUJIOMETP,
JBUKEHHUE CHApSIIOB, LIETIHbIE U
pEMEHHBIE IEPETAYH.

MCCJICIOBAHUE COOTHOIIECHUSI MEXKY ITyTSAMU,
MPOMIEHHBIMH TEJIOM 32 MOCJIEI0BaTENbHbIE
paBHBIE IPOMEKYTKH BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIBUKEHUHU C HayaJbHOU
CKOPOCTBIO, pABHOW HYJIIO; U3YUCHUE
JBUKCHUS [IIAPUKA B BSI3KOU KUIKOCTH;
U3y4eHUe IBIKEHUS Tea, OpoIeHHOr o
ropu3oHTa’IbHO. OOBSICHEHNE OCHOBHBIX
MPUHLIUIIOB JIeHCTBUS TEXHUYECKHIX
YCTPOMCTB, TAKUX KaK: COIUJOMETP, I[EITHBIC U
peMEHHBIE TIepeaayun ABMKEHUS; U YCIOBUN
uX 0€30MacCHOT0 MCIIOJIb30BAHUS B
IIOBCEIHEBHOM KU3HHU.

Pemenue pacu€THpiX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIBIO C
MCIOJIb30BaHUEM OCHOBHBIX (hOPMYJT
KHHEMAaTHKH.

[Toctpoenue u aHaau3 rpapuKoB
3aBUCUMOCTEH KMHEMAaTH4eCKIX

BEJIMYMH OT BPEMEHH IS

paBHOMEPHOTO
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2.2

Jnnamuka

[IpyHLIMI OTHOCUTENBHOCTH
I'amanes. Ilepriii 3akoH HeroToHA.

WNHepunaibHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Tpuanun
CynepIo3unuu cui. Bropou 3akoH

Hprorona a5 MaTeprabHOM TOUYKHU.

Tpernii 3akon HetoToHa Auist
MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Bunpl Tpenus (mokos,
CKOJIb)KeHHMsI, KaueHus). Cuna
tpenus. Cyxoe tpenue. Cuia
TPEHMS CKOJIbKECHUS U CHJIA
TpeHus nokost. Koapduuuent
TpeHus. Cuia conpoTUBIICHUS
IIpYU IBUKCHUHU TEJIa B
JKUJKOCTH MJIU Tase.

[ToctynarenpHoOE U BpalaTeabHOE
JBIDKEHHE a0COJIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
Bpaienus. [1nedo cuiel. YcnoBus
paBHOBECUS TBEPIOIO TENA.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIUX TEIL
N3y4eHne 3aBUCUMOCTH CUJIbI YIIPYTOCTH OT
nedopMaIii; CpaBHEHUE CHIT TPEHUS TTOKOS,
Ka4yCHHA U CKOJBbXKCHUA.

OOmsicuenune HeBecomocTh. [IpoBeneHmne
AKCIIEPUMEHTA:

MCCJIEIOBAaHNE 3aBUCUMOCTH CHJI YIPYTOCTH,
BO3HMKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpa3siie, OT ux aAehopMaIH; U3yUCHHE
JBIKEHUS OpYCKa IO HAaKJIOHHOM TIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUI paBHOBECUS TBEPIOTO
TeJla, UMEIOIIEr0 OCh BpallEeHUs.

OO0bscHeHne 0coO0EHHOCTENH PAaBHOMEPHOTO 1
PaBHOYCKOPEHHOr O PSMOJMHEUHOT O
JBMKCHUS, CBOOOIHOr O TIaICHUS TEJ,
JBUKEHUS 110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprorona, 3aKkoHa BCEMUPHOTO TATOTECHHUS.
OOBsICHEHNE OCHOBHBIX IPUHITUATIOB 1€ CTBUS
MOJIIUITHUKOB U UX TTPAKTUYECKOT O

MIPUMEH ECHUSI.

OObsicHEeHHE IBUKEHHS HCKYCCTBEHHBIX

CIIy THUKOB.

Pewienne pacu€THbIX 3a1a4 C IBHO 3aJJaHHON
(U3HYECKOI MOJIEIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI TMHAMUKH.
PacniosnaBanue Gu3MUECKUX SBICHHUH B
y4€OHBIX ONBITAX U OKPYXKAIOIIEH KU3HU:
WHEPIHS, B3aUMOJICHCTBHE Tell. AHAIN3
(M3HYECKUX MPOIIECCOB U SIBJICHUH C
KCIIOJb30BaHUEM 3aKOHOB U TIPUHITUTIOB:
3aKoH BcemupHoro tarorenus, I, IT u 111
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TexHuueckne ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
HNOAIIUITHUKY, IBUKECHHE

UCKYCCTBEHHBIX CITyTHHUKOB.

3aK0HbI HBIOTOHA, NPUHIUII CYTIEPIIO3ULIUH
CHJI, IPUHIIUI PABHONPABHOCTH
MHEPLHMAIBHBIX CUCTEM OTCUETA.

2.3

3aKOHBI COXpaHEHMUSI B
MEXaHHUKe

HNMnynsc MmaTepralbHON TOUKHU
(Tena), cuCTeMBbI MaTepHATBHBIX
ToueK. MIMIyJibC CUJIbl U U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs
uMIlysbca. PeakTuBHOE ABUKEHUE.

Pabora cuiibl. MOIITHOCTE CHUJIBL.

Kunernueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOI
DHEPIUH.

IToreHuanbHas SHEPrusl.
[TorennmanbHas SHEPrUs yIpyro
neOopMUPOBAHHON MPYKHUHBI.
[lorenumanbHast sHeprus Tena
BOJIM3H TOBEPXHOCTU 3EMJIH.

[ToreHunanbHbIE U
HENOTEeHLHAJIbHbIE CUIIbL. CBA3b
pabOTHI HETOTEHITUAIBHBIX CHII
C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXaHUYECKON
SHEPIUu.

[IpoBenenue 3kcnepuMeHTa: U3y4eHue
a0COIIOTHO HEYIIPYToro yapa ¢ oMOILbIO
JIBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB;
UCCIIEZIOBAaHUE CBS3H pabOThI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM SHEeprum Tesa
Ha MPUMEPE PaCTKEHUS PE3UHOBOTO
KIyTa.

Onenka a0COMIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

Pemenne pacu€THBIX 3aj1a4 C IBHO
3aIaHHON (PM3UYECKOM MOJIEIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMysT TMHAMUKHU U 3aKOHOB COXPaHCHHSI.
Pemrenne kauecTBEHHBIX 3a7]a4 € ONOPOM Ha
W3Yy4YEHHBIE B paszene «MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKHE SIBJICHHUS.
OnurcaHre MeXaHU4eCKOr O IBUKEHUS C
UCIOJIb30BaHUEM (PU3UUECKUX BEIMYUH:!
MMIIYJIbC T€Jla, KHHETUYECKasl SHeprus,
MOTEHUUAJIbHAS SHEPI'Usl, MEXaHUUECKas
paboTa, MexaHHYECKasi MOIIIHOCTb. AHAJIN3
(bu3HUECKUX MPOIIECCOB U SBJICHUH C
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VYupyrue u Heynpyrue
CTOJIKHOBEHHMS.

TexHuueckne ycTpoucTBa U
IIPAKTUYECKOE TPUMEHEHHE!
BOZOMET, KOIEP, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET

UCIIOJIb30BAaHUEM 3aKOHA COXPAHCHHUS
MEXaHU4YECKOW SHEPI'vH, 3aKOHA COXPaHEHUs
umnyiabca. OObsICHEHHE OCHOBHBIX
IIPUHIUIIOB €U CTBHS U MIPAKTUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: BOIOMET, KOIED, NIPYKUHHBIA MUCTOJET.
OOBbsicHEeHUE IBUKEHUS PaKeT C OOPOi Ha
U3y4YeHHble (pU3NYECKHE BEIUYUHbI U 3aKOHBI
MEXaHUKH.

Hcnonp3oBanue npu NoAroToBKE COOOIIEHUN
O IPUMEHEHNH 3aKOHOB MEXAHUKHU
COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUI
JUIs TIOMCKA, CTPYKTYPUPOBaHMUS,
MHTEPIPETALUU U IPEACTABIECHUS
UH(pOpMAIIUH, KPUTUIECKUN aHATIN3
noiayyaemMoi nHpopMaluu

IIpoBeneHre KOCBEHHBIX U3MEPEHUH,
UCCIIEZIOBAaHUN 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH, IPOBEPKA IPEIIOKCHHBIX THIIOTES.

KonrtponsHas paborta o reme
«MexaHuKa.

Pasznea 3.

Mouaexkyasipaast Gu3nKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO- 9
KUHETHYECKON TEOPHH

OCHOBHEI€ MOJIOKEHUS
MOHeKYHHpHO-KHHCTquCKOﬁ

TEOPUU U UX ONBITHOE 0OOCHOBAHHUE.

bpoyHOBCKO€E NBHKEHUE.

Hudodysus.

[IpoBenenune skcriepuMeHTa: ONpeneIcHe
Macchl BO3AyXa B KIIaCCHOM KOMHATe Ha
OCHOBE U3MEpEHUI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATYpPhl BO31yXa B HEM;
MCCJICIOBAHUE 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSTHUS pa3peKeHHOro rasa.
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Xapakrep ABUKECHUS U

B3aMMO/ICH CTBHSI YAaCTHULl BEIIECTBA.
Monaenu cTpoeHus rasos,
KUAKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEILIECTBA HA
OCHOBE 3TUX MOJEIIEH.

Macca u pasmepsl MOJIEKYIL.
KommuectBo BemectBa. IlocTostHHAS
ABorajipo.

TeroBoe paBHOBECHE.
Temneparypa u €€ usmepeHue.

[lIxana Temneparyp Llenbcus.

Mopens naeaapHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHY €CKOM
TEOPHUU UJICAILHOT O ras3a.

AOcoimoTHas TeMreparypa Kak Mepa
CpenHEN KMHETUYECKOW SHEPT U
TETJIOBOT0 JABUXKEHUSI YaCTHIL ras3a.
IIIkasa Temnepatyp KenbBuHa.

I'a30BEI€ 3aKOHBI.

YpaBHenue MeHieneeBa—
Knaneiipona.

3akoH JlanpTona. M30omponeccel B
UJI€aJIbHOM I'a3e C OCTOSHHBIM
KOJINYECTBOM BELIECTBA.
I'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, H30X0Pa,
n3obapa.

OrneHka aOCOTIOTHBIX M OTHOCUTEIBHBIX
HorpeurHocTell u3sMmepeHuit Gu3nuecKnx
BEJIMYMH.

OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB JI€H CTBUIA
TEpMOMETpa U OapoMeTpa U YCIOBUHM X
0€30I1acHOT 0 MCITOJIb30BaHUsI B TIOBCETHEBH O
JKH3HHU.

PacnozHaBanue pu3N4YeCKUX SBJICHUHA B
Y4eOHBIX OMBITAX U OKPYXKAIOIIEH YKU3HU:
nuddy3us, OpOYHOBCKOE TBHIKEHUE.
OmnwncaHue TENJIOBBIX SBICHUHN C
MCIO0JIb30BaHUEM (DPU3UYECKUX BEIUYNH:
JIaBJICHHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKasi JHEPrusi XaOTH4ECKOro
JBUKEHUS MOJIEKYJI, CPEIHEKBaIpaTUUHAS
CKOPOCTBb MOJIEKY.

Ananu3 U3N4EecKUX MPOLECCOB U SBIEHUH C
ncnosab3oBanreM MKT, razoBbIX 3aKOHOB,
CBSI3U CPEJHEN KUHETUYECKON SHEPruu
TETLIOBOTO JIBHYKEHHS MOJIEKYJI C a0 COIO THOM
TEMIIEPATYPOH.

Pemenne pacy€THbIX 3a7a4 ¢ ABHO 3aJIaHHON
(bu3HUeCcKOl MOJIENBIO C UCIOJIb30BaHUEM
ocHOBHBIX nonoxeHnit MKT, 3akoHOB 1
bopmy MOJIEKyJIIpHON PU3HKH.

Pabora B rpynmnax npu njiaHUpOBaHUH,
MIPOBEJICHUU U UHTEPIPETAIUU PE3YyJIbTATOB
ONBITOB U aHAJIM3€ JIOMOJHUTEIBLHBIX
HMCTOYHHUKOB HH(OPMAIINH T10 TEME.
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TexHuueckne ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
TEpMOMETp, 6apomeTp.

3.2

OCHOBBI TEPMOIMHAMUKH

10

. TepMonrHaMHuuecKas CHCTEMA.
Bnytpennsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI 1
CIIOCOOBI €€ N3MEHEHUS

KommuecTtBo TEIIOTE B
pabora. BHyTpeHHss
SHEPrus 0JIHOATOMHOT O
HJIcaJbLHOIO rasa.

Bunsl Tenonepenayu:
TEIJIONPOBOIHOCT,
KOHBEKILIMS, U3JIyYEHHUE.

YaenpHasg TENI0EMKOCTh
BeniecTBa. KomuuecTtBo
TETJIOTHI TIPH
TerJionepeaaye.

[TonsTre 00 agrabaTHOM IpoIIECCe.

[TepBbIit 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHue nepBoro 3akoHa

TCPMOAMHAMUKHU K U30IIpOLIECCaAM.

I'padmueckas unrepnperanus
paboThI raza.

Bropotii 3akoH
TEPMOTUHAMUKH.
HeobOpatumocTh poiieccoB B
npupose.

[IpoBenenue 3KciepuMeHTa: U3MEPEHUE
yAeNbHOMN TemI0EMKOCTH BellecTBa. OleHka
a0COJIIOTHBIX ¥ OTHOCHTEILHBIX
MOTPENIHOCTEN UBMEPEHUNM (PU3NIECKUX
BEIIHUYHH.

N3yuenue mozneneil napoBoil TYpOUHBI,
JIBUTATEJI1 BHYTPEHHET O CrOpPaHus,
PEaKTHUBHOI'O IBUTATEJI.

OOBsICHEHUE IPUHIIMIIOB JICHCTBUS U
YCJIOBHI 0€3011aCHOI'0 UCIOJIB30BaHUS B
ITOBCEIHEBHOM KU3HU JIBUTaTECIIA
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOAUJIbHUKA, KOHIUIIMOHEpa. Onucanue
CBOICTB TeJ U TCIJIOBEIX SBJICHUM C
UCIIOJh30BaHUEM (PH3NUECKUX BEITHUYNH:
JTaBJICHHE ra3a, TEMIIEPATYpa, KOJIUIECTBO
TETUIOTHI, BHYTPEHHSISI SHEprus, padoTa rasa.
Pemenne pacy€THbIX 3a7a4 ¢ SBHO 3aJIaHHON
(bu3HUeCcKOl MOJIENBIO C MCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyJI
MOJIEKYJIIPHOU (PM3UKHU U TEPMOAMHAMUKH.
Pemienune kauecTBEHHBIX 3a/1a4 C OMOPOM

Ha W3y4YEHHbIE B pa3zene

«MonexysipHas Gu3HKa U
TEPMOJMHAMHUKA) 3aKOHBI,
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TerioBbIe MaIlIMHEI.
[IpuHUIMIIBI 1M CTBUS TETJIOBBIX
manH. [IpeobpazoBanus
SHEPIruy B TEIUIOBBIX MalIMHAX.

Koadhdunment monesnoro
JNEUCTBUS TEIJIOBOM MallIUHLI.
Hukn Kapuo u ero koa¢pduuneHt
IIOJIE3HOT'O ICHCTBUS.

DKoNoruueckue npodeMbl
TETJIOPHEePT €THKH.

TexHuueckue ycTporucTBa U
MPAaKTHYECKOE IPUMEHEHUE:
JIBUTATE]Ib BHYTPEHHEr O CrOpaHusl,
OBITOBOI XOIOIUIBHUK,
KOHJUIMOHED.

3aKOHOMEPHOCTHU U (PU3UYECKUE

SIBJICHUSL.

Pab6ora B rpymnmnax npu aHaauze
JOIIOJITHUTCIBHBIX HCTOYHUKOB I/IH(l)OpMaI_[I/II/I
10 TeMe

3.3

ArperaTHbl€ COCTOSIHUS
BeniecTtBa. Ma3oBrie
MePEX0bI

[TapooOpa3oBaHue ¥ KOH/ICHCAIHSI.
Hcnapenue u kurneHue. AOCOTIOTHAS
Y OTHOCHUTEJIbHASI BIAYKHOCTh
BO3/yXa.

Haceimiennsiii map. Y aensHas
TEIJI0Ta apooOpa30BaHuUs.
3aBUCUMOCTh TEMIIEPATYPbI KUTIEHUS
OT JIaBJICHUS.

Teépnoe Teno. Kpucrannnueckue u
amop(HbIe Tena. AHUZOTPOMHUS
CBOWCTB KpHucTaiioB. XKuakue
Kkpuctaiibl. COBpeMeHHbIe
MaTepHabl.

[TnaBieHwe U KPUCTAIITA3AIHSL.
VYesnpHas TEMI0Ta IJIaBJICHHSL.
Cybnumarnmsi.

[IpoBeneHne skciepuMeHTa: U3MEepeHue
OTHOCHTEJIBHOMN BJIAXKHOCTH Bo3yXa. OneHka
a0COIIOTHBIX U OTHOCUTEJIBHBIX
HOrPELIHOCTEN U3MEpEHNH (pru3nuecKnx
BEJIUYHH.

M3ydeHue CBONCTB HACBIEHHBIX [1apPOB,
CIIO0COO0B U3MEPEHUS BIIAXKHOCTU
HaGumronenne kuneHus npu mNOHUKEHHOM
JaBJIEHUU, HATPEBAHUs U IIJIaBJICHUS
KPUCTAJUINYECKOrO BEIIECTBA.

OOBpsicHeHUe IPUHLUIIOB ACHCTBUS U yCIIOBHUH
6€301acCHOTr 0 MCHOJIb30BAHUS B TIOBCEAHEBHOM
YKU3HU TUTPOMETPA, ICUXPOMETA,
KasopuMerpa. M3ydueHue TexXHOoa0rum
MOJIyYE€HHsI COBPEMEHHBIX MATEPUAJIOB, B TOM
YHUCJIEe HAHOMATEPHAJIOB.

28




VYpaBHeHue TenaoBoro OamaHca.
TexHuueckne ycTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU
MOJTyYEHHsI COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIe
HaHOMaTepUasoB U
HAHOTEXHOJIOTHH.

Pemienue pacu€THbIX 3a/1a4 C SBHO 3aJaHHOU
¢u3ndyecKoil MOJIEbIO C UCIIOIb30BaHUEM
YpaBHEHHSI TEMJIOBOI0 OajaHca.

Pemrenne kauecTBEHHBIX 3a7a4 € ONIOPOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBieHNs 1o Teme. PacnosnaBanue
(Gu3MuecKuX ABJIEHUHN B y4eOHBIX ONbITAX U
OKpy>Xaromiel >ku3Hu: aedopMarus TBEPIbIX
TEJI, HarpEBaHUE U OXJIAXKIEHHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSHUHN BEIeCTBa
U 00BSCHEHHE UX HA OCHOBE 3aKOHOB U
bopmy MOJIEKyJIIpHON (PU3HUKH.
Hcnonb3oBanue nHGOpMaMOHHbBIX
TEXHOJIOTUH [UIs TOUCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETALUU U IPEACTABIECHUS
uH(pOpMaIUH MPH MOATOTOBKE COOOIIEHUIT O
IPUMEHEHUH 3aKOHOB MOJIEKYJISIPHOIN (DU3UKHI
Y TEPMOJUHAMUKHU B TEXHUKE U TEXHOJIOTHSIX.

KonrtponrsHas paborta o reme
«MonekymsipHas GpuzHKa U
TEePMOIUHAMUKA»

Paszneun 4.

DJIeKTPOAMHAMMKA

4.1

BHCKTpOCTaTI/IKa

DJIeKTpU3aLMs Te. DIEKTPUYECKUM
3apsan. J[Ba BUJa DIIEKTPUYECKUAX
3apsA0B.

[IpoBOOHUKY, TUITEKTPUKHU U
MOJIYIIPOBOAHUKH.

3aKOH COXPaHEHUS IEKTPUIECKOT O
3apsna.

[TpoBeneHue sKCrIEpUMEHTA: U3MEPEHHE
NIEKTPOEMKOCTH KOHJIeHcaTopa. OLeHka
a0COIIOTHBIX U OTHOCUTEIBHBIX
HOrpeLIHOCTeN U3MepeHni pru3nueckux
BEJINYMH.
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B3aumoneiicTBue 3apsa0B. 3aKOH

Kynona. Todeunslil 351eKTpUYeCKA

3apsi.

DIEeKTpUYECKOE TOJIE.
HanpsE€HHOCTB 2JIEKTPUYECKOTO
TOJIS.

[IpuHnun cyneprno3unuun
JJIEKTPUY ECKUX MOJIeH. JInHumn
HaNPSHKEHHOCTH 2JIEKTPUYECKOT O
OIS,

PaboTa cun
3JIEKTPOCTATUUECKOTO TOJISI.
ITorennmain. Pasnocts
IMOTCHIINAJIOB.

HpOBOIIHI/IKI/I U JUBJICKTPUKHU B
SJICKTPOCTATHYCCKOM I10JIC.

I[I/IBJIGKTpI/I‘-ICCKaH NpOHUIACMOCTh.

OnexkrpoémkocTts. Konaencarop.
O1eKTPOEMKOCTD IIJIOCKOTr0
KOHJIEHCaTOpa. JHEeprus
3apsHKEHHOT0 KOHJIEH caTopa.

W3yuenue npuHIMIIOB 1€ CTBUS
3JIEKTPOCKOIIA, IJIEKTPOMETPA,
KOHJIEHCaTOopa.

N3yyeHne npuHIUIIOB AEHCTBUS YCIOBHM
0€3011aCHOr 0 IPUMEHEHMSI B IPAKTUUECKOM
KU3HHU,

KOIMPOBAJIBHOTI'O aMiapara, CTpyHHOro
IIPUHTEPA.

PaccMotpenue pu3nuecknx OCHOBaHUM
JJIEKTPOCTATUYECKON 3aIUThI U 3a3EMJIICHUS
aneKTponpuOopoB. Pemenne pacu€rHpix
3a/1a4 ¢ IBHO 33J1aHHON (U3NYECKOM
MOJIEJIBIO C HCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB M (pOPMYJI 3JIEKTPOCTATUKH.
Pemienne kauecTBEHHBIX 3a7]a4 C OMIOPOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nyeckue sSBIEHUS AIEKTPOCTATHKH.
Pacrnio3naBanue pu3nueckux sBJICHUN B
y4eOHBIX ONBITaX U OKPYXKAIOUIeH KU3HU:
3EKTpU3aLUs TEJ, B3aUMO/EICTBUE 3apsA10B
1 00BSCHEHNE UX HA OCHOBE 3aKOHOB U
(bopMyIT 3IIEKTPOCTATHKHY.

Onucanue N3y4eHHBIX CBOICTB BEIIECTBA U
JNIEKTPUYECKUX SBJIECHUI C HCII0JIb30BAHUEM
(GU3MUECKUX BEIUYHMH: HIEKTPUUECKUN 3apsil,
HaNPKEHHOCTD AJIEKTPUYECKOrO 1014,
HNOTEHIMaJ, Pa3HOCTh IOTEHINAJIOB,
3IIEKTPOEMKOCTb.

Ananu3 GpU3N4ecKUX MPOLECCOB U SBIEHUH C

HCIIOJIb30BAHUEM (I)I/ISI/I‘-IGCKI/IX 3aKOHOB!:
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3aKOHA COXPAaHEHUs IEKTPUUECKOro 3apsja,
3akoHa KyioHa.

Pabora B rpynmnax npu aHanmse
JIOTIOJIHUTENBHBIX HCTOYHUKOB MH(POPMALIUU U
HOJATrOTOBKE COOOIIEHU O MPOSBICHUN
3aKOHOB 3JIEKTPOCTATHKH B OKPY>KaroIei
JKU3HU ¥ IPUMEHEHUU UX B TEXHHKE.

4.2

IToCTOAHHBIN NEKTPUYECKUI
TOK. TOKM B pa3ian4HbIX
cpenax

12

DNEeKTPUYECKUN TOK. Y CIIOBHS
CYIIECTBOBAHUS AIEKTPUUECKOTO
ToKa. McTouHukm TOKA.

Cwua Toka.

ITocTOSHHBIN TOK.
Hanpsbxenue.

3akoH Oma J1s1 ydacTKa LeMHu.

DEeKTPHUECKOE COMPOTHBIICHHE.
VY aenpHOE COMPOTUBIIEHUE
BEILIECTBA.

HOCJIGI[OB&TCJILHO@, napajijiIeJIbHOC,
CMCIIaHHOC COCAMHCHHNC
IMPOBOJAHUKOB.

Pabora asekTprueckoro Toka.
3akoH [[xoyns—Jlenna.
MOMHOCTB 31EKTPUUECKOT0
TOKA.

[IpoBenenue 3kcnepuMeHTa: U3y4eHue
CMELIAHHOT O COCIUHEHHUSI PE3UCTOPOB;
u3mepenue J/]C ucTouyHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS; HAOIIOIeHUE
3JEKTPOJIM3a.

Onenka a0COMIOTHBIX M OTHOCUTEIbHBIX
HOrpeLIHOCTeN u3MepeHnit prusnueckux
BEJIMYMH.

OObscHEHUE PUHITUIIOB JEHCTBUS U YCIOBUI
0e30IacHOr 0 MPUMEHEHHS aMIIepMETpa,
BOJIbTMETPA, PEOCTATa, UCTOYHUKOB TOKA,
3JIEKTPOHArpeBaTENbHBIX U
3NEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETPA COMPOTUBIIEHUS, BAKYYMHOI' O
1o0Jia, TEPMUCTOPOB U (POTOPE3UCTOPOB,
MOJIYIPOBOAHUKOBBIX JINO/I0B, TaJIbBAHUKH.
Pemenune pacu€THbIX 3a/1a4 ¢ IBHO 3alaHHOU
¢bu3nyecKol MOJIETbIO C UCIOIb30BAHHEM
OCHOBHBIX 3aKOHOB U (hOpPMYJT TEMBI
«lToCTOSIHHBIN 3JIEKTPUYECKUN TOK.
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DIEeKTpOoABMKYIIAs CUja U
BHYTPEHHEE COMPOTHBIICHUE
MCTOYHHKA TOKA. 3akoH OMa 1iist
MOJIHOM (3aMKHYTOM)
aekTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHAast IPOBOAUMOCTD
TBEPABIX METAJIOB.
3aBUCUMOCTh COITPOTUBIICHUS
METAJJIOB OT TEMIIEPATYpHI.

CBepXIpoBOIUMOCTb.

DNEeKTPUYECKUI TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCcTBeHHAS U
MpUMECHAasi TPOBOJUMOCTh
noxynpoBoAHuKoB. CBoiicTBa p—N-
nepexoza.

[TomynpoBOJHUKOBBIE TPHOOPHI.

DNeKTpUYECKUI TOK B pacTBOpax
U pacIjiaBax 3JIEKTPOJIUTOB.

SHGKTPOJ'II/ITI/I‘ICCKaH Juccounanus.

DJIEKTPOJIU3.

DJIEKTPUYECKHUI TOK B ras3ax.
CaMoCTOSTEbHBIN U
HECAMOCTOATENBHBIN Pa3psi.

Monuus. [1mazma.

Pacnio3naBanue pu3nueckux sBJICHUN B
y4eOHBIX ONBITAX U OKPYXKAIOUIeH KU3HU:
3NIEeKTpUYECcKasi MPOBOJIUMOCTb, TEIIOBOE,
CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa. AHAJIM3 3JIEKTPUUECKUX SIBJICHUN U
IIPOLIECCOB B IEMAX TOCTOSHHOIO TOKA C
MCI0JIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEpPHOCTH MOCIIEA0BATENBHOIO U
NapajuieIbHOI 0 COEAMHEHUS IPOBOIHUKOB,
3akoH J[xoyia-Jlenna.

OnncaHne U3y4eHHBIX CBOWCTB BEIIECTB U
AJIEKTPUUECKUX SIBJICHUN C UCIIOJIb30BAHUEM
(bU3NYECKNX BEITMYUH: DIEKTPUICCKHUH 3aps,
CHJIa TOKA, FIEKTPUUECKOE HAPSIKEHUE,
3JEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh
norennuanoB, J/[C, pabora Toka, MOIIHOCTh
TOKa.

Hcnonbp3oBanue WHPOPMAIMOHHBIX
TEXHOJIOTUH U1 TOUCKA, CTPYKTYPUPOBaHMUS,
MHTEPIPETALNUN U NIPEACTABIECHUS
UH(OPMAIIUH TP OATOTOBKE COOOIIIEHUI O
IPUMEHEHUH 3aKOHOB ITIOCTOSIHHOT' O TOKA B
TEXHUKE U TEXHOJOTUsIX
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TexHuueckne ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
UCTOYHMKH TOKA, IPAKTUUECKOE
IIPUMEHEHHE!

aMIIepMeTp, BOJIBTMETP, PEOCTaT,
VCTOYHMKH TOKA,
3JIEKTPOHArpeBaTesIbHbIe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COIPOTUBIICHUS,
BaKyyMHBII 110/, TEPMUCTOPHI U
(boTOpe3nCTOPHI,
HOJTYIIPOBOAHUKOBBIN AUO,
rajJbBaHMKa dJIEKTPOHArpeBaTEIbHbIE
npUOOPBI, IIEKTPOOCBETUTENbHbIE
npubOpEl, TEPMOMETP
COIPOTUBJICHUSI, BAKYYMHBIN THOJ,
TEPMHUCTOPBI U (OTOPE3UCTOPHI,
HOJTYITPOBOAHUKOBBIN U0,

rajbBaHHKa.
UTOI'O 68 yacoB
12 KITACC
Ne HaumeHnoBanue paszenos u KomuuectBo
[TporpammHoOe coaep:kaHue OCHOBHBIC BHJIBI JACATEIBHOCTH 00YYAIOIIUXCS
/i TeM y4eOHOro mpeameTa 4acoB

Pa3gea 1. DineKTpoauHAMHKA
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11

MarsuTtHoOe€ 1noJe.
DneKTpoMarHuTHas
WHIYKIAS

11

TlocTossHHBIE MATrHUTEIL.
B3aumoneiicTBre MOCTOSHHBIX
MarduToB. MarHuTHOE MOJIE.

BekTop MarHUTHON HHAYKIHH.
[IpuHIMTn cynepno3uiu
MarHUTHBIX TToieH. JInauu
MarHuTHou uHayknuu. Kapruna
JINHUWA MarHuTHOW MHIIYKIIMH TOJIST
MOCTOSIHHBIX MArHUTOB.

MarsuTHoOE€ 10J1€ MPOBOJIHUKA C
TokoM. KapTuHa TMHUI UHAYKIUH
MarHUTHOTO MOJISl AJIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT' O
KOJIBIIEBOT'O IPOBOJIHUKA, KATYIIIKH C
TokoM. OTBIT DpcTena.
B3anmoneiicTBre MPOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJIb U
HaIlpaBJIEHUE. B OTHOPOAHOM
MarHUTHOM II0JIE.

Cuia Jlopenua, e€ MOaysb U
HarpasieHue. [[Buxenune
3apsHKEHHOM yacTulibl PaboTa critbl
JlopeHua.

SIBneHue 3JIeKTpOMArHUTHOU
uaaykuuu. [ToTok BekTopa
MarHUTHOW UHAYKIUH.

[IpoBeneHnne SKCIEPUMEHTA: U3yUYECHHE
MarHUTHOTO MOJI KaTYLIKH C TOKOM;
UCCIIEI0BAaHUE IEHCTBHS IIOCTOSTHHOT O
MarHuTa Ha paMKy ¢ TOKOM; UCCJIEIOBaHHE
SBJICHUSI 3JIEKTPOMArHUTHON MHYKIUH.
OreHka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOrPEIIHOCTEN U3MEpEHN (PrU3NUECcKuX
BEJIUYUH.

OObsicHeHUe NPUHLUIIOB ACHCTBUS U yCIOBUH
0€e3011acHOr0 IPUMEHEHHUS TOCTOSHHBIX
MarHuToB,

JIEKTPOMArHUTOB, JIEKTPOJBUTATENS,
YCKOpUTEIIEH 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHOM Teun. Penienne pacu€THbIX
3aJ1a4 Ha IpUMEHeHue GopMyJl TEMbI
«MarnuTtHO€ noJjie. DJIeKTpOMarHuTHasI
WHIYKIHS.

Pemenune xauecTBEHHBIX 3a7a4 C ONOPOM Ha
U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢uznyeckue siBiIeHus TeMbl «MarHuTHoe
oJe.

DnexTpoMarHuTHas MHAyKIus». Onpenenenue
HaIlpaBJICHUS BEKTOpa MHAYKIUU MarHUTHOTO
I10JIs1 IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U
cuisl Jlopenua.

Pacno3naBanue pu3nueckux sSBICHUIM B
y4eOHBIX OIBITaX U OKPYKAIOUIEH KU3HU:
B3aNMOJCHCTBHE MAarHUTOB,
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DJIEKTPOJIBUKYILAS CUJIa UHIYKIIUH.
3aKOH JIEKTPOMarHUTHOW MHIYKIIUU
®dapages.

Buxpesoe 351eKTpruecKoe moe.

DNEeKTPOABMKYIIAS CUJIa UHYKIIUH
B IIPOBOJIHMKE, ABHIKYILIEMCS
NOoCTYyHnaTeJIbHO B OAHOPOJHOM
MarHuTHOM II0JIE.

IIpaBuno Jlenna.

NunaykTuBHOCTH. fIBIICHUE
CaMOMHYKIIMHU. DJIEKTPOJBUKYILAS
CUJIa CAMOUHIYKIIMHU. DHEPTUst

MAarauMTHOI'O IIOJII KaTYIOIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.
TexHnueckne ycTporncTBa U
MIPaKTUYECKOE IIPUMEHEHHE:
ITOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHHUTHI,
IEKTPOJBUTATEIIb, YCKOPUTEIH

OJICMCHTAPHBIX YaCTHI,

HWHAYKIIHUOHHAA I1CYb.

KontponeHas paborta mo reme
«DNEeKTPOIUHAMHIKA

AJIEKTPOMAarHuTHAsl MUHIYKLHS, 1EHCTBHE
MarHUTHOTO MOJI Ha TPOBOJIHUK C TOKOM
JBYOKYILIUHACS 3aps/l.

AHanmM3 3J1€KTPOMAarHUTHBIX SIBIICHUH C
HCIIOJIb30BAaHUEM 3aKOHA 3JIEKTPOMArHUTHON
uHayKIuU. OnucaHue N3y4eHHbIX CBOMCTB
BEILIECTB U AJICKTPOMArHUTHBIX SBJICHUH C
MCIOJIb30BaHUEM (DU3UYECKUX BEIMYUH:
WHAYKIMS MarHUTHOTO MOJIsA, chila AMiiepa,
cuia JlopeHua, MHIYKTUBHOCTh KaTYIIKH,
SHEPrus MIEKTPUYECKOrO0 U MArHUTHOTO TOJIEH

Paznea 2.

Koae0anus u BOJHBI

2.1

MexaHuyeckue u
AIEKTPOMArHUTHbIE
KonebaHus

KonebarenpHas cucrema.
CB00OOIHEIC MEXaAHUYECKHE
konebanus. ['apMoHMUeckue
koneOanwms. [Tepuon, gyacrora,
amIuiTya v (asza koneGaHui.

UccnenoBanue mapaMmeTpoB KoeOaTeIbHOM
CHCTEMBI — IEPHOJIa, YaCTOTHI, AMILTUTY Il
¢a3bl konebanuii (MPy>KUHHBIA W/ UK
MaTeMaTUYeCKU MasiTHUK).
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[IpyXUHHBII MasTHUK.
MaremaTu4ecKkuii MasiTHHK.
YpaBHEHUE TApMOHUYECKHAX
kosiebanuil. [IpeBpaiienue sHeprun
IIPU TAPMOHHYECKUX KOJICOAHUSAX.

KonebGaTenpHblil KOHTYP.
CB0OOAHBIE 3JIEKTPOMArHUTHbIE
KoseOaHus B HI€aIbHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTUs
MEXy MEXaHHYECKUMU U

QJICKTPOMAariuTHbBIMU KOJEO0aHHUSIMH.

®opmyia TomcoHa. 3akoH
COXpPaHEHUS YHEPTUU B UJI€AJILHOM
K0JIe0aTeIbHOM KOHTYE.
[IpencraBnenue o0 3aTyXxarommx
KonebaHusX. BeIHYXIeHHbIE
MEXaHHYECKUE KOJIeOaHMUSI.
Pe3oHnaHc.

BbIHYyX1€HHBIE 3JIEKTPOMAarHUTHbIE
Kosie0aHusl.
IIepeMeHHBIN TOK.

Cunycou1aibHBIN epeMeHHbIN
TOK.

MoIHOCTh TePEMEHHOTO TOKa.
AMIUTUTYTHOE U ICHCTBYIOIIICE
3HaYeHHE CUJIBI TOKA U
HaIpPSHKCHHUS.

Tpauchopmatop. [IpousBonactso,
nepeaayda u norpedaeHue
AIEKTPUYECKON IHEPTHH.

HabGnronenue 3aTyxarommx KoaeoaHui.
UccnenoBanue CBONCTB BBIHYKIEHHBIX
KOJICOQHHIA.

Ha6monenne pezonanca. IIpoBenenue
JKCIIEpPUMEHTA:

HCCJIEI0BaHNE 3aBUCUMOCTH IIEPHOJIa MaJIbIX
KoyieOaHM rpy3a Ha HUTU OT JJIMHBI HUTU U
MacChl Ipy3a; UCCIENOBAHHUE IEPEMEHHOIO
TOKa B L€ U3 TIOCJIEA0BATEIBLHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U
pe3ucropa.

Onenka aOCOIIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEH U3MEPEHUI (PU3UYECKHUX
BEJIMYHH.

OObsicHEeHNE IPUHITUIIOB ASHCTBUS U YCIOBUI
0€e30I1acHOr 0 MPUMEHEHHUS ITEKTPUIECKOT0
3BOHKA, F'€HepaTopa NepeMEHHOr0 TOKa, JIMHUM
JJIEKTpOIepenay.

3a1aHHON (PM3UYECKON MOJIENbIO C
KCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(dbopMyI1, ONUCHIBAIOIINX MEXaHUUYECKHE U
AIIEKTPOMArHUTHBIE KOJIEOaHHUSL.

Onucanve MEXaHUYECKUX U

AIIEKTPOMATrHUTHBIX KOJeOaHUil ¢
UCIIOJIb30BaHUEM (PU3NYECKUX BEITMUNH:
IIEpU O/ U YacTOTa KoJeOaHU|, aMILIUTy1a
u ¢a3a KonebaHuM, 3apsi U CUJIa TOKA B
TapPMOHHUYECKUX TIEKTPOMArHUTHBIX
KOJICOQHMSIX.
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DKOJIOTNUYECKUE PUCKH NIPU
IIPOU3BOJICTBE IIEKTPOIHEPTUH.
Kynbrypa ucnoss3oBanus
JIEKTPOIHEPIUU B [IOBCEIHEBHOM
KHU3HU.

TexHn4eckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
3JIEKTPUYECKUAMN 3BOHOK, TEHEPATOP
IIEPEMEHHOI O TOKA, TMHUHU
3JIEKTponepead.

Pelienne kauecTBEHHBIX 3a]1a4 C OMOPO
Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH,
OIIMCHIBAKOIINEC MEXAHNYCCKUE N
QJICKTPOMArHUTHBIC KOHe6aHI/I$I.

Pa6ota B rpynmnax npu miaHupOBaHUH,
MIPOBEACHUN U HHTEPIIPETALIUN PE3YILTATOB
OIIBITOB, ¥ AHAJIN3€ JIOMOJIHUTEIBHBIX
MCTOYHHKOB MH(OpPMALINK MO TEME.

2.2

Mexanuyeckue u
AIEKTPOMArHUTHBIE BOJIHBI

MexaHu4eckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTs pacrpocTpaHeHus U
1yMHa BonHBL [lonepednsie u
MPOJIOJIbHBIE BOJIHBI.
WnTepdepennus u qudpaxius
MEXaHUYECKUX BOJH.

3ByK. CkOpoCTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TeMOp 3Byka.

DNEeKTpOMarHUTHbIE BOJIHBI.
YcnoBus u3iydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaius BekTopoB E, B, v B
AJIEKTPOMAarHUTHOM BOJIHE.

N3yuenue oOpa3oBaHMsl U paclpoCTpaHEHUS
MOTIEPEYHBIX U MPOOJIbHBIX BOJIH.
HaGmonenne oTpakeHus ¥ MPEIOMICHHUS,
UHTEpPEPEHITUU U TUPPAKIINH MEXaHUICCKUX
BOoJIH. HaOmroieHue cBA3M rpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMILJIMTYAOW U YaCTOTOM
KosiebaHMii, 3ByKOBOI'O PE30HAHCA.
HccnenoBanme CBOWCTB 3IIEKTPOMArHUTHBIX
BOJIH: OTpPa)KEHHE, MIPEJIOMIICHUE,
noJsipusanus, udpaxkuus, UHTephepeHLns.
N3ydenne ycioBuil u3rydeHust
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMN
opueHTaIuu BeKTopoB E, B, v B
AJIEKTPOMAarHuTHOU BosHe. M3yuenue
MIPUMEHEHUS

ANIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
OObsicHEeHNE IPUHITUIIOB AEHCTBUS U YCIOBUI
0€30MacHOr0 MPUMEHEHHS MYy3bIKaJIbHbIX
WHCTPYMEHTOB, yJIbTPa3BYKOBOH 1UAarHOCTUKU
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CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH:

OTpakeHue, MPEJIOMJICHHE,
MOJIIpU3aIys, TUPPAKITUS,
uaTepdepernus. CKopocTh
ANIEKTpOMArHUTHBIX BOJH. [1Ikamna
AIIEKTPOMATHUTHBIX BOJIH.
[TpumeHeHue 2IeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLIUIIBI paIuOCBSI3H U
TeneBuaeHUs. Pannonokanus.
DIEKTPOMArHUTHOE 3arpsI3HEHHE
OKpPY’KaIOILIEH Cpe/bl.

B TEXHUKE U MEIULIMHE, pajapa,
panuonpuéMHUKA, TeEBU30pa, AaHTECHHBI,
tenedona, CBU-neun. Pemenne pacuéTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 C OIIOPOi Ha U3yYCHHBIE
3aKOHBI U 3aKOHOMEPHOCTH, OIKChIBAIOLINE
pacnpocTpaHeHHE MEXaHHUECKUX U
3JIEKTPOMATHUTHBIX BOJIH.

Hcnonb3oBaHue NH(OPMALMOHHBIX
TEXHOJIOTMH IS TIOMCKa, CTPYKTYpPUPOBAHUS,
MHTEPIPETANNN U IPEICTABICHHUS
uH(pOopMaIUy NPU MOATOTOBKE COOOIIEHUI 00
UCIIOJIb30BAaHUH AJIEKTPOMATrHUTHBIX BOJH B
TEeXHUKE. Y4acTUe B JUCKYCCUH

00 3JeKTPOMarHUTHOM 3arpsi3HEHUH
OKpYXaroIlenl cpebl.

PaGora B rpynmnax npu miaHupOBaHUU,
MPOBEJCHUN U MHTEPIIPETALIUU PE3YJILTATOB
OIBITOB ¥ aHAJIM3€ JOMOJIHUTEIbHBIX
MCTOYHUKOB HH(OPMAIIMH IO TEME

TexHn4eckue ycTporucTBa U
MPAKTUYECKOE TPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBHIL,
YJIbTPa3ByKOBAs TUArHOCTHKA B
TEXHUKE U MEIUIIUHE, paaap,
paauonpuEMHUK, TEIEBU30P,
aHTeHHa, Tenedon, CBY-nmeun

2.3

Onrrka

10

['eomerpuueckas onTuka.
[IpssmonnHeliHOe
pacrpocTpaHeHHE CBETA B
OJIHOpOZIHOM cpene. JIyu
cBera. ToyeyHbIin
HCTOYHHK CBETA.

W3yueHue sBJICHUS MOJTHOTO BHYTPEHHETO
OTpPaXK€HUS, €ro MPUMEHEHUS B CBETOBOJIE.
N3ydyenune moneneil MUKpOCKOINa,
TeJecKomna.

[TomyueHue criekTpa ¢ MOMOILBIO IPU3MBbI U
TUPPAKIIMOHHON PETIETKH.
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OtpaxkeHue cBeTa.
3aKOHBI OTPAKEHHUS
cera. [locrpoenne
M300pa’KEHUI B IIIOCKOM
3epKaje.

[IpenomiieHue cBera.
3aKOHBI NIPEJIOMIIEHUS
cBeTa. AOCOIIOTHBIN
IoKa3aTellb
HPEIOMIICHHUSL.

[TonHoe BHyTpeHHEE
orpaxenue. [IpenenbHbIi
yroJ MOJIHOTrO
BHYTPEHHET 0 OTPaXKEHUSI.

Hucnepcus ceeta. Cla0XKHBII cocTaB
oenoro ceera. LIBer.

Cobwuparoniye 1 pacCeuBarOIIHe
JmH3bL ToHKas nuH3a. POoKyCcHOE
paccTosIHUE U ONTUYECKasl CHUJIa
TOHKOM JInH3bI. [locTpoenne
n300pakeHU B COOMpAIOIINX U
paccenBarOIINX JIMH3AX.
®opMyra TOHKOH JTUH3BI.
VBeauueHune, 1aBacMoe JTMH30M.
[Ipenensl nprUMEHUMOCTH
F€OMETPUYECKON ONTHUKHU.

W3mepenue nmokaszaTess mpeoMIeHUs CTeKJIa.
WccnenoBanue cBoicTB U300pakeHUH B
JIMH3aX.

OOBsICHEHNE TIPUHIIUIIOB JIEHCTBHS U YCIIOBUI
0€30MacHOr 0 MPUMEHEHUSI OYKOB, JYIIHI,
¢doroarmapaTa, MPOSKIIMOHHOTO AIapaTa,
MHKPOCKOIA, TEIECKOIa, BOJIOKOHHON ONTHKH,
TU(GPaKIIMOHHON PelETKU, TOJISIPOUIa.
Pewenne pacu€THbIX 3a1a4 C IBHO 3aJJaHHON
(bU3NYECKOI MOJIETIBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMy
reoMeTpu4ecKoi onTuku. [flocrpoenne u
oIrcaHue U300pa’KeHusl, CO31aBaeMOro
IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M.
Paccmotpenue npenenon

MIPUMEHUMOCTH T€OMETPUYECKON

OINTHKH.

Pacno3HaBanue pu3nuecKkux sSBICHUA B
OMbITaX U OKPYKAIOIIEH KU3HU:
MPSIMOJIMHEMHOE paclpOCTPaHEHHUE CBETA,
OTpakeHue, MPeJIOMJICHUE, UHTEePSPEHITHS,
TudpaKus U MO pU3alus CBEeTa, JUCIEPCHs
cBeta. M3ydenue ycnoBuil HaOJII01eHUS
MaKCUMYMOB 1 MUHHUMYMOB B
nHTep(hEepEeHIIMOHHON KapTHHE OT JIBYX
cHH(]A3HBIX KOT€PEHTHBIX UCTOYHHKOB.
YcioBue HaOMIOACHUS TJIaBHBIX MAKCUMYMOB
MpY NaJICHUH MOHOXPOMATUYECKOI O CBETa Ha
TUPPAKIMOHHYIO PelIETKY. AHAIN3
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Bonnosas ontuka. UnTepdepenus
cBeta. KorepeHTHbIE UCTOYHUKH.
VYcnosus HaOmr01eHUS
MaKCHMyMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpakuus cera. JudpakumuonHas
pemérka. Y cioBue HaOIOIeHUS
IJIaBHBIX MaKCUMYMOB IIpU NIaJJ€HUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

ITonsipuzanus ceera. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
MPUMEHEHUE: OYKH, JIyTa,
(doToamnmapart, MPOSKIIMOHHBIH
ammapar, MUKPOCKOII, TeJIECKOTI,
BOJIOKOHHAsI O THKA,
nu(paKIMOHHAs PemETKa,
TTOJISIPOMI.

KontponbHas pabota 1o teme:
«KoneGanus 1 BOIHBI»

ONTHYCSCKUX SBJICHUN C UCIOIb30BaHUEM

3aKOHOB: 3aKOH IIPSIMOJIMHEWHOTO

PacIpOCTpaHEHUS CBETA, 3aKOHBI OTPAXKEHHS
CBETA, 3aKOHBI MTpesoMiIeHus ceeta. Onucanue
ONTHYECKHX SIBJICHUH C HCIOIb30BAaHHEM
¢bu3MUecKuX BeIUYHH: (DOKYCHOE PaCCTOSHUE

M OIITUYCCKasd Cujia JIMH3BI.

Pa3znen 3.

OcHOBBI ClIEMATBHOM TEOPUH OTHOCUTEJIbHOCTH (Hasnee — CTO)

3.1

OCHOBBI cenraIbLHON
TEOPUH OTHOCUTEIILHOCTH

4

I'panu1ibl NPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[TocTynaTel crienMaIbHON TEOPUH
OTHOCHUTEIBHOCTH: HUHBAPUAHTHOCTD
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe,

Pelienne kauecTBEHHBIX 3a]1a4 C OMOPO

Ha uzydeHHsle nocrynatel CTO.
Hcnonp3zoBanue WHQOPMAIIMOHHBIX

TEXHOJIOTHUM IS TIOMCKA, CTPYKTYPUPOBAaHUS,
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MPUHITUIT OTHOCUTEIHHOCTH
OHUHIITERHA.

OTHOCHUTEIIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/JICHHE
BPEMEHU U COKPAIICHHUE JIJTHHBI.

DHeprus U UMITYJIbC
PENIATUBUCTCKOM YaCTUILBI.

CBs13b Macchl ¢ DHEprue u
HUMITYJIbCOM PEISTHBUCTCKOU
YaCTHUIIbl. DHEPrHUs MOKOSI.

WHTEPIPETALNH U TPEACTABICHUS
WH(pOpPMAIUU TIPH MTOATOTOBKE COOOIIECHUH O
IrpaHMIIAX TPUMEHUMOCTH KJIACCHYECKOM
Mexauuku 1 ocHoBax CTO

Pasznen 4.

KBantoBas ¢pusuka

4.1

OneMeHThl KBAHTOBOU
OIITUKHU

®ortonsl. Popmyna [Inanka cBsa3u
SHepruu (poToHa ¢ ero YacTOTOM.

DHeprust 1 UMITyJIbC (HOTOHA.
OTKpBITHE U UCCIIEOBAHHE
¢dororddexra. OnbiTel AL
Cronerosa.

3akonsl potodddexra. YpaBHeHHE
Oiinmreiina 1 Gororddexra.

«Kpacnas rpanuna» ¢potodrddexra.

Hasnenue ceera. OnbiThl [1.H.
JleGenena.

Ha6monenne gpotorddexra Ha yCTaHOBKE €
UHKOBOM I1acTUHOU. McclienoBanue
3aKOHOB BHeEIIHEro Gororddexra.
OObscHEHNE OCHOBHBIX PUHIUIIOB €I CTBUS
TEXHHUUYECKUX YCTPOICTB, TAKUX KaK:
¢doTornemenT, (HOTOAATINK, COTHEUHAS
Oatapest, CBEeTONOA; U (HPOTOIINEKTPUUECKHM
3¢ deKT, CBETOBOE JaBICHUE.

Onucannie U3y4eHHbIX KBAHTOBBIX SBIICHUN U
MPOIIECCOB C HCMOIb30BAaHUEM (PU3UUECKHX
BEJIMYUH: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJTHBI U 9aCTOTA CBETA, DHEPTUs U
UMITYJIbC (POTOHA YCIIOBUM WX 0€30MMacHOr0
NPUMEHEHUS B TPAKTUYECKOMN KU3HH.
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XHUMHAYECKOE JEWCTBUE CBETA.

TexHnueckune ycTponcTBa U
MPaKTUYECKOE MPUMEHEHHE:
¢dorosnemMeHT, POTOATIHUK,
COoJIHe4Has O6arapes, CBETOANON

Pemenue pacu€THbIX 3a/1a4 C SBHO 3aJJaHHOM
(GH3MUECKOi MOJEIBIO C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB M (hOpMYyJ1 KBAHTOBOM
ONTUKHU. PeleHne kauecTBEHHBIX 3a/1a4 €
OIIOpOY HA U3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKHU.
Pacno3naBanue gpu3nueckux sBIECHUI B
y4eOHBIX ONBITaX: (POTOIIEKTPUUECKUN

3¢ dekT, CBeTOBOE JIaBIICHHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX SIBICHUH U
IPOLIECCOB € MCII0JIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs U
UMITYJIbC OTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITHI
Pesepdopmaa mo paccesuuto o-
yactull. [Inanerapuas moaesnb
aToMma.

ITocrynate! bopa.

N3nyuenue u noriouieHue GoToHOB
IIPU [IEPEXO0JI€ aATOMA C OHOTO
YPOBHS SHEPTUHU Ha IPYroOu.

Bunel cniektpoB. CiekTp ypoBHEMN
SHEPruH aToMa BOAOPOJIA.

Nzyuenune monenu onbita Pesepdopna.
[IpoBeneHue sKcriepuMeHTa o HaOII0ICHUIO
nuHeiaToro crektpa. OueHka abCOTOTHRIX
Y OTHOCUTEJIbHBIX IO PEIHOCTEH U3MEPEHUM
(U3NUECKUX BEIUYHH.

N3yuenne monenu atoma: TomcoHa,
IIJJAHETapHOM MOJIeNIM aTOMa, MOZEIN aToMa
bopa.

N3yuenue cnekrpa ypoBHEW S3HEPruu aroma
Bozioposa. OO0bsICHEHNE NPUHLIMIIOB AEHCTBUS
U YCJIOBUN 6€3011aCHOr0 MpUMEHEHUS
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BoJiHOBBIE CBOWCTBA YaCTHII.
Bousnsl ge bpoiins.
KopnyckyisipHo-BOTHOBOM
JTyaliu3M.

CroHTaHHOE U BBIHYKJICHHOE
U3ITy4eHHE.

TexHuueckue ycTporcTBa U
MIPAKTUYECKOE TPUMEHEHHE:
CHEKTpaJIbHBINA aHAIN3
(crieKTpOCKOIT), J1a3ep, KBAaHTOBBIM
KOMITBIOTED

CIIEKTPOCKOIIA, J1a3epa, KBAaHTOBOT'O
KOMIIBIOTEPA.

Penienne kauecTBEHHBIX 3a/1a4 C ONMOPON Ha
M3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢dusnueckue spieHus mno reme «CtpoeHue
aTomay». Pacno3naBanue pu3nuecKux
SBJICHUH B y4€OHBIX ONBITAX: BOSHUKHOBEHHE
JMHENYaToro CreKkTpa u3jlydeHus. AHaIu3
KBAHTOBBIX IPOLIECCOB U SBJIECHUI ¢
UCIOJIb30BaHuEM nocTyaatoB bopa

4.3

ATOMHOE 1pO

DKCTIEPUMEHTHI, T0Ka3bIBAIOIINE
CJIO)KHOCTb CTPOEHUS SApa.
OTKpBITHE PATOAKTUBHOCTH.
Omnsitel Pezephopaa mo
OIIPENETICHHUIO COCTaBa
PaAOaKTUBHOTO U3TyUEHHUS.
CaoiictBa anb(da-, 6eta-, ramma-
n3iny4yeHus. BnusHue
pPaaOaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenOepra-lBanenxo.

3apsz sapa. MaccoBoe 4ucio sapa.
M30TonELI.

N3yueHue sKCIepuMEHTOB, JOKa3bIBAIOIINX
CIIOKHOCTb CTPOEHUSI aTOMHOTIO sI/Ipa.
HccnenoBanue TpekoB yacTuil (10 TOTOBBIM
¢dororpadusam). U3yuenue aaepHbIX CUIL,
AJIEPHBIX PEAKIMI CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydeHne HyKJIOHHOW MOZENH sapa
l'eitzen6epra-NBanenko. O0bsicHeHHE
YCTPOICTBA U IPUMEHEHUS JO3UMETPA,
KaMepbl BusnbcoHa, simepHoro peaktopa,
aTOMHOM OOMOBI.

Pemenne 3amau ¢ onopoi

Ha IOJIy4YE€HHbIE 3HAHMS, B T.4. O 3apsale U
MaccOBOM YHCIIE SAPA.

Pacno3naBanue Gpu3nueckux sBICHUI B
Y4€OHBIX ONBITAX U B OKPYKAIOIICH KUZHH:
€CTECTBEHHAs U MCKYCCTBCHHAs
paanoakTHBHOCTh. OnIMcaHN e KBAaHTOBBIX
SIBJIGHUI U TIPOLIECCOB C UCIOJIb30BAHUEM
du3nYecKNX BEIMUMH: IEPUOJ MToJIypacnajia,
SHEPrusl CBSI3U aTOMHBIX s7Iep, AePEeKT MacChl
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Anbda-pacnag. DIEKTPOHHBIA 1
MO3UTPOHHBIN Oeta-pacnaz. ["amma-
M3JIydeHHE. 3aKOH PaJIHOaKTUBHOIO
pacriaja.

DHeprust CBsI3U HyKJIOHOB B sIpE.
Snepusie cuinbl. Jledext maccsl
Aa1pa.

A1pa. AHaJIN3 IIPOLECCOB U SIBJICHUH C
UCII0JIb30BaHHEM 3aKOHOB U I1OCTYJIATOB:
3aKOH COXPAHEHHsI IEKTPUIECKOro 3apsa,
3aKOH COXPAHEHUsI MacCOBOI'0 YHCIIA,
noctynatel bopa, 3aKoH painoakTUBHOTO
pacnaza.

VYuactue B paboTe Kpyrjioro croja
«DyHIaMEHTaJIbHbIE B3aUMOJEHCTBUS.
EnvHcTBO U3MUECKOW KapTHHBI MUPa».
Hcnonp3zoBanue MHPOpMaLIMOHHBIX
TEXHOJIOTMH JUIs TOUCKa, CTPYKTYPUPOBaHHUS,
MHTEPIPETALUU U IPEACTABIECHUS
uH(OpMAIHU TIPU TTOATOTOBKE COOOIIECHUH O
NPUMEHEHHUH 3aKOHOB KBAaHTOBOHM (DM3UKH B
TEXHUKE U TE€XHOJIOTUSX, SKOJOTHYECKUX
aCHeKTax siACPHON SHEPreTUKU

Snepnsie peakuuu. [lenenue u
CUHTE3 S1ED.

Snepnslii peaktop. TepMmosinepHblii
cuHTes3. [IpobaeMbl U epCreKTUBEI
SIEPHON DHEPIeTUKHU.
DKOJIOrMYECKUE aCIEKTHI 1epHOI
OHEPreTUKH.

DJIeMEeHTapHbI€ YaCTUIIBI.
OTKpbITHE TTO3UTPOHA.
MeTtonas!l HAOIIOAEHUS U
perucTpauuu 3JIeMeHTapHbIX
YaCTHII.

DyHIaMEHTAJIbHBIE
B3amMoelicTBus. EqUHCTBO
(bU3NYECKO KapTHHBI MUDPA.
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KontponpHas pabora o reme
«KBanToBas ¢uzuka»

Pa3znen S.

DJIeMEeHTbI ACTPOHOMMH U ACTPOPU3UKH

5.1

DNeMEHTHI aCTPOHOMUU U 7
acTpo(u3uKu

Otansl pa3BUTHS ACTPOHOMMUH.
[IpuknagHOE 1 MUPOBO33pEHYECKOE
3HaY€HHE aCTPOHOMHUHU.

Bup 3Bé3nnoro Heba. Co3Be3gus,
sIpKU € 3BE3]IbI, TIJIAaHETHI, UX
BHJIUMOE IBIKEHHE.

ConnedHas cucTeMa.

Comnite. ComHeuHass aKTUBHOCTb.
Ucrounuk snepruu ComHia u
3BE3.

3BE3IBI, X OCHOBHEIE
XapakTepucTuku. [{luarpamMmma
«CTIEKTPAJIbHBIN KJIacc —
CBETUMOCTEY. 3BE3/1bI I'JIABHOM
MOCJIE0BATEILHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTDY JIJIS 3BE3]T
IJIaBHOM IOCIIEOBATEIILHOCTH.

BuyTtpennee ctpoenue 3BE3 1.
CoBpeMeHHbIe TPEICTaBIICHUS O
MIPOUCXOXKICHUH U ABOJFOIUN
ComHiia 1 3B631. DTalbl )KU3HU
3BE3.

[ToaroToBka cooOIieHuit 00 Tamax pa3BUTHS
aCTPOHOMHH, O TIPUKIIATHOM U
MHPOBO33pEHYECKOM 3HaUYE€HUU aCTPOHOMUH,
0 METO/AX MOJTYYEHUsI HaAYYHBIX
ACTPOHOMMYECKUX 3HAHUMU, OTKPBITUSAX B
COBPEMEHHON aCTPOHOMUH.

N3y4yenune COBpeMEHHBIX IIPEICTABJICHUN O
MIPOUCXOXKIeHUHU U dBomouu ConHIa u
3B€371. I3yueHne TUITOB TajlakTUK,
paaroraiakTUK U KBa3apoB.

W3ydenue nBrxeHUs HeOECHBIX Te,
SBOMIONUH 3BE3T B BeeneHHo,
MPOLECCOB, MTPOUCXOASIINX B 3BE3/1AaX, B
3BE3IHBIX CUCTEMAX, B MEXKTAJTAKTHUECKOM
cpene, MacITaOHOM CTPYKTYpPbI
Bcenennoif. O0bsicHEHNE pacIMpEHUs
Bcenennoit Ha ocHOBe 3akoHa Xab0u1a.
[TonroroBka K 00CYKIEHUIO HEPEIICHHBIX
npobiiem actponomuu. [IpoBenenue
HaO0JII0/IeHN I HEBOOPYKEHHBIM TJ1a30M C
MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHU I 111 OTIPEleIICHUS
MOJIOKEHUST HEOECHBIX 00BEKTOB HA
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/MS
CeBepHoOro noiymapus 1 sipkue 3BE311bl.
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Mneunsiit [1yTs — Hama ["amakTuka.

TTonoxeuune u nsumxenue CoiHIla B
T"amakTtuke.

Tunbl ranakTuk.
Pannoranaktukuy u KBa3apsl.
UYEpHble ABIPHI B AAPAX MaJIaKTHK.
Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00a.
Paz0eranue ranaktuk. Teopus
bonsmoro B3peiBa. PenukroBoe
U3JIy4CHHUE.

MacmrabHas cTpyKTypa
Bcenennon. MeraranakTuka.
Hepeménnnie mpoOieMsl
ACTPOHOMMUH.

[TpoBenenue HabmoneHui B Teneckon JIyHsl,
mnaHer, Mneunoro [Iyrtu. Yuactue B
JMCKYCCHU O HEpEeIIeHHBIX MpoliaemMax
aCTpPOHOMUU

Pazgea 6. O6001maromee noBTOpeHne

6.1

O06o06maromee TOBTOPEHUE

O0001IeHnEe U cucTEMaTU3aLMS
CoepKaHUs Pa3lieoB Kypca
«MexaHuka», «MoiekymnsapHas
(¢u3nKa U TEpMOJAUHAMUKAY,
«QnexkTpoguHaMukay, «Konebanwus
U BOJHBI», «OCHOBBI CIIENUAILHON
TEOPUHU OTHOCUTEIBHOCTH,
«KBanToBas ¢puzukay, «IEMEHTHI
aCTPOHOMUH U aCTPODUZHKI».

VYyacThe B AUCKYCCHUU O PO (GU3UKHU U
ACTPOHOMHHU B Pa3IMYHBIX chepax

eI TeILHOCTH uenoBeka. [lonroroska
coo011eHui 0 MecTe (PrU3nUECcKON KapTHUHbI
MHUpa B PSIIy COBPEMEHHBIX MPEICTABICHUN O
pupoJIe.

BrinonHeHne y4eOHBIX 3aJaHUH,
JIEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
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Posb ¢usuku u acrpoHomMuu B
SKOHOMUYECKOH, TEXHOJOIrHISCKOM,
COoIMaJIbHOM 1 3THYEeCcKol chepax
JEeSITEIbHOCTU YEI0BEKA.

Pons 1 MecTO pusuku u
aCTPOHOMMH B COBPEMEHHOU
Hay4YHOW KapTHHE MUpPA, 3HAUECHUE
OIMCaTeIbHOH,
CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIbHOU U
IIPOrHOCTHYECKON (PYHKIIMM
(bu3nyecKoil TeopuH,

Posb dusnueckoil Teopuu B
(bOopMUPOBaHUH MIPEICTABICHUH O
(bu3nYecKoil KapTUHE MUpa, MECTO
(bU3NYECKOI KapTUHBI MUPA B
00IIeM psily COBpEMEHHBIX
€CTECTBEHHO-HAyYHBIX
NPEICTABICHUH O TPUPOJIE.

HOH?ITI/II\/'I, (I)I/ISI/I‘-IGCKI/IX BCJINYWH U 3aKOHOB
Kypca (GU3MUKH
11-12 knaccos

UTOI'o

68 yacos

47



[TpoBepsiembie TpeOOBaHMS K Pe3y/IbTaTaM OCBOCHHSI OCHOBHOU
oOpa3zoBarenbHOI mporpamMmsl 11 (kmacc)

Kon
MIPOBEPSEMOT 0
pe3yibTara

[IpoBepsiembie IpeIMETHBIC PE3yIbTATHl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM
MPOrpaMMBbI CPEIHETO 001Iero 00pa3oBaHus

10.1

JleMOHCTpUpOBAaTh Ha TpUMEpax poib W MecTo (UMK B (HOpMUpOBAHHUH
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpA, B Pa3sBUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B PAKTUYECKOMN NEATEIbHOCTHU JIFOIEN

10.2

YuuThIBaTh ~ TPAaHUIBI  TPUMEHEHHS  W3YYCHHBIX  (PU3MUYECKUX  MOJENeH:
MaTepuaibHas TOYKa, WHEpIHabHas CHCTeMa OTCYeTa, abCOMIOTHO TBEPAOE TEJo,
UJcaJbHBIN Ta3; MOAETN CTPOEHHUS Ta30B, KUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3aps - IPU pelieHnH (PU3nYecKux 3a1ad

10.3

PacnosnaBath puznueckue siBiaeHUs (Ipouecchbl) U 00BbSACHATh HX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUUYECKOM TEOpUU  CTPOEHMsI  BEUlecTBa U
AJIEKTPOJMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUKEHUE,
CBOOOJIHOE MaJeHUE Tel, JBM)KEHUE 110 OKPYXHOCTH, MHEPIHs, B3auMOJeicTBHE
ten; auddy3us, OpOyHOBCKOE BUKEHHE, CTPOEHHE JKUAKOCTEH M TBEpIbIX Tell,
U3MeHeHue o0beMa TeJl MpU HarpeBaHUM (OXJIaXJE€HHH), TEIIOBOE paBHOBECHE,
UCIIapeHue, KOHJAEHCAlMs, IJIaBJICHUE, KPHCTAIM3alMs, KUICHHE, BJIAXKHOCTb
BO3/yXa, [IOBBIIIEHUE JJaBJICHUS T'a3a [IPU €ro HarpeBaHUHU B 3aKPHITOM COCY/IE, CBSI3b
MEXAYy IapaMeTpaMu COCTOSHHMs Tra3za B H30IpoleccaX; 3JIEKTpU3alus Tell,
B3aUMOJICH CTBHE 3aPs/I0B

10.4

OnuceiBaTh MEXaHUYECKOE JBIDKCHHME, HCIONb3ys (HU3UYECKUE BEIWYHHBL:
KOOp/IMHATa, IyTh, IEpEMEILEHNE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
TeJa, KUHETUUYECKas 3HEprus, NMOTEHIMalbHAas SHEprus, MexaHudeckas paboTa,
MeXaHW4YecKass MOIIHOCTb; NMPH OMHCAaHUHM MPaBHIBHO TPAaKTOBATh (U3MUYECKUI
CMBICJI HCITOJIb3YEMbIX BETMUMH, UX 0003HAYEHHS ¥ €UHUIIBI, HAXOAUTH (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO PU3NUECKYIO BEIUYUHY C IPYTUMH BEINYMHAMHU

10.5

OnuceiBaTh U3y4EHHBIC TEIJIOBbIE CBOWCTBA TEN U TEMJIOBBIC SIBJICHUS, UCIOIB3Ys
¢u3nueckue BEIMUYUHBL: JABJIEHHE Trasa, TEeMIepaTypa, CpedHss KHHEeTHuYecKas
OHEpPIrusl XAOTUYECKOr'O JBM)KEHUS MOJIEKYJ, CpPEAHEKBagpaTU4YHAasi CKOpPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasa, Ko3ppuuueHT
IIOJIE3HOT0 ACHCTBUS TEIJIOBOTO JBUTATelIsl; MPU ONMCAHUU NPABUIBLHO TPAKTOBATh
(Gu3MUecKuil CMBICI HCMOJb3YEMbIX BEIWYMH, HX O003HAUYE€HUS M EIUHHIIbI,
HaXOJUTh (POPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIWYHMHY C JPYTUMHU
BEIMYUHAM

10.6

OnuceiBaTh HM3y4YEHHBIE JJIEKTPUYECKHME CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE
sIBJIEHUS (TPOLIECCHI), UCIONb3Yd (U3UUECKUE BEIMYMHBL: DJIEKTPUUECKUN 3aps,
JNEKTPUUECKOE I0JI€, HANPSHKEHHOCTh I10JIs, MOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB;
IPY ONUCAHHUH MPABUIIBHO TPAKTOBATH (PU3UUYECKUI CMBICI UCIOJIb3YEMbIX BEITUYHH,
uX O0OO3HAYeHWs W EAMHUIBI; YyKa3blBaTh (HOPMYJIbI, CBS3BIBAIONIME JTAHHYIO
(UBHYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMUI

10.7

aHAJM3UPOBATH (PU3MUYECKHE MPOIECCHI U SBJICHUS, UCIONB3YS (PU3NUYECKUE 3aKOHBI
Y MPUHLHNBL 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H
COXpaHEHUS] MEXAaHMYECKOW 5HEPruu, 3aKOH COXPAHEHMS] HMITYJbCa, NPUHLHUI




CYNEpIO3ULIUN CHUJ, MPUHIUI pPABHOMPABUS HHEPIHAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeAHel KHHETUYEeCKOW SHEPruM TEIJIOBOrO JIBM)KEHUS MOJEKYJI C abCOIIOTHOMN
TEeMIIEPaTypOil, IEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAaHEHUSI JIIEKTPUUECKOT O
3apsna, 3aKkoH KysoHa; npyu 3ToM pa3iudarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOE BhIPaKEHHE U yCIOBUS (IPaHUIIbI, 00JaCTH) TPUMEHUMOCTH

10.8

OOBSACHAT, OCHOBHBIE MPHUHIUIBI JIEHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3NuyaTh YCIOBHUS MX O€30MAaCHOTO MCHOJL30BAHUS B ITOBCEIHEBHOM
KA3HU

10.9

BBIIOTHATE 3KCIEPUMEHTHI 110 U CCIICAOBAHUIO (PU3NYECKUX SBJICHHHA U MPOIIECCOBC
UCIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX HM3MEPEHUH; MPH 3TOM (POPMYJIHPOBATH
npobieMy (3amady) U TUIIOTE3y y4eOHOro 3KCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
IPEIIIOKEHHOTO 000pYIOBaHHSI, IIPOBOAUTH OIBIT U (JOPMYIIUPOBATH BBIBOIBI

10.10

OcymiecTBIATh NpSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEIMYMH; IIPU 3TOM
BbIOMpATh ONTUMAJbHBIN CIIOCOO M3MEPEHMsI U HCII0JIb30BATh U3BECTHBIE METOJbI
OLICHKH MOTPENIHOCTEN U3MEPEHUM

10.11

UccnenoBath 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIIMYUHAMHU C UCTOJIB30BAHUEM
OpSAMBIX HW3MEpPEHUil; MpH ATOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOMYyYEHHOW 3aBHCUMOCTH (DM3MUYECKHUX BEJIMYMH B BUAEC TAOIUIl H
rpaduKoB, AenaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHUS

10.12

CobnronaTh npaBuia 6€30MacHOTO TPyAa MPU MPOBEICHUH HCCIIEIOBaHUN B paMKax
y4eOHOI0 3KCIEepPUMEHTa, YUeOHO-HNCCIeI0BATEIbCKON U TPOEKTHOM NeATENbHOCTH
C HCII0JIb30BAHMEM U3MEPHUTENILHBIX YCTPONCTB U J1ab0paTOPHOro 000pyA0BAHUS

10.13

Pematp pacuerHble 3a7jaud C SBHO 3a/laHHOM (PU3UYECKOW MOJEINbIO, MCIONb3Ys
¢u3nyeckue 3aKOHbI U TMPUHIIMIIBI; HA OCHOBE aHaIW3a YCJIOBHS 3aJadd BbIOWpATh
(U3NYECKYIO MOJIENb, BEIIECTATH (PU3NUECKUE BEIIMYUHBI i (HOPMYJIIbI, HEOOXOAUMBIE
JUIsl €€ peuleHus, MPOBOAUTH PAacueTbl U OLEHUBATh PEAIBHOCTH IIOJy4EHHOI'O
3Ha4YeHUs1 PU3MYECKON BETMUUHBI

10.14

Pemate KadecTBEHHBIC 3aa4yr: BBICTpaUBATL JIOTUYCCKU HCIPOTHBOPCUUBYIO
LCIIOYKY paCCY}K,Z[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBLIC 3aKOHBI, 3dKOHOMCPHOCTHU H
(bl/ISI/I‘IeCKI/Ie SABJICHU S

10.15

Hcnosp30BaTh NpU pelIeHMHM YYEOHBIX 3aJad COBPEMEHHble HMH(OPMALMOHHBIE
TEXHOJIOTMM JJISl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALlUU U IPEICTABICHUS
y4eOHOH W Hay4HO-TIONMYJIApHOW MH(OpMAIMK, TOIYYEHHOH U3 pa3IudHbIX
UCTOYHHMKOB; KPUTUYECKU aHAJM3UPOBATH MOJIy4aeMYI0 HH(OpPMALUIO

10.16

[IpuBoauTH TpUMEpHI BKJAJAa POCCHUHUCKHX M 3apyOEKHBIX YYEHBIX-(PHU3UKOB B
pa3BUTHE HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJOrui

10.17

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS TO (PU3WKE B TOBCETHEBHOM >KU3HH IS
obecrieueHusi 0€30MacCHOCTH TpPH OOpalleHUH ¢ MPUOOpPaMH M TEXHHUYECKUMHU
yCTpOWCTBAMHM, JJISI COXPAHEHHS 3JI0POBbS U COOJIOICHUS HOPM JKOJIOTUYECKOTO
MOBEJICHUS B OKpYKAlOIIEH cpene

10.18

PaGotats B rpynme € BbITOJIHCHUEM PA3JIMYHBIX COOUAJIbHBIX poneﬁ, IJIAHUPOBATH
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paboTy TpyMNIbl, pPalMOHANBHO pPACIpEAesATh OO0S3aHHOCTH M IUIAHHPOBATH
JIesITeIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, a1eKBATHO OLEHUBATh BKJIAJ KaXIOro
U3 YYaCTHUKOB TPYNIIBI B pEUICHUE pacCMAaTPUBAEM O MPOOIeMBbI

[TpoBepsiemble anemenTsl conepkanus (11 kiacce)

Kon pasnena Kog IIpoBepsiemble 31€MEHTHI COAEPKAHUS
IpoBEpsieMOr
0 DJIEMEHTA
1 OU3NKA U METO/JIbl HAYYHOI'O ITO3HAHUA
11 ®uszuka - Hayka o npupone. HaydHble MeTOABl ITO3HAHHUSA
OKpy’Karoliero Mupa. Ponp skcrepumMeHTa M TEOpUM B IIpolecce
IIO3HAHUS NPUPOJIbl. DKCIEPUMEHT B (PU3UKE
1.2 MopnenupoBanue (U3MYEeCKUX sBIeHUMM M mpomeccoB. HayuHsble
runore3bl. Guzndeckue 3aK0HbI U TeOpuU. ['paHUIIBl TPUMEHUMOCTH
¢dusnueckux 3akoHoB. [IpuHuun coorBercTBus. Posb 1 MecTo pU3NKH
B (OPMHpPOBAaHMU COBPEMEHHOW Hay4HOM KapTUHBI MHpa, B
IPAKTUYECKOM e TEeNbHOCTH JIF0 el
2 MEXAHUKA
2.1 KMHEMATUKA

211 Mexanndeckoe aBHKeHHME. OTHOCHUTENBHOCTh MEXAHHYECKOIO
nBwxeHnd. Cucrema orcuera. Tpaekropus

21.2 [Tepemenienue, CKOPOCTH (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTBH)
U YyCKOPEHHE MaTepuajbHOW TOYKH, UX MPOEKLIHUU HA OCH CHCTEMBI
koopauHat. CioKeHHe MepeMEeIeHUI U CII0KEHNE CKOPOCTEN

2.13 PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSAMOJIMHENHHOE JBH)KEHUE.
['paduiku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U
HepeMelleHNs] MaTepHalbHON TOUKH OT BPEMEHU

214 CBoOonHOE najieHne. Y CKOpEHHE CBOOOHOTO MaICHUs

2.15 KpuponuHeiiHnoe npukeHue. PaBHOMepHOE IBUKEHUE MaTEPHAIbHON
TOYKH IO OKPYKHOCTH. YTJOBasi CKOPOCTb, JIMHEHHas CKOPOCTb.
[lepuon u yacrora. LleHTpocTpeMUTENBHOE YCKOPEHHE

2.1.6 TexHuueckne ycTporuCTBa: CIIUAOMETP, IBH)KEHUE CHAPSAJIOB, LICITHBIE
U pEMEHHbIE NIepejaun

2.1.7 [Tpaktnueckue paboThl. M3mMepeHue MrHOBEHHOH CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXIY NMYTSAMH, IPOHJEHHBIMH TEIOM
3a IIOCJENOBATEIbHBIE DPABHBIE IMPOMEKYTKM BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBUJKEHUM C HAYAJIBHOW CKOPOCTBIO, PaBHOM
Hym0. M3yueHne nBHKEHUS LIapUKa B BSI3KOM KUAKOCTU. M3yueHne
JBIDKEHUS TeJa, OPOIIEHHOT 0 TOPU30HTATBHO
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2.2

TMHAMUKA

2.2.1 [Mpuniun otHocutTenbHocTH [amunes. Ilepbrii 3akoH HproToHa.
WNueprimaabHble CHCTEMBI OTCUYETA

2.2.2 Macca tena. Cuna. [IpyHIUIT CyTIEPIIO3UIIMK CHIT

2.2.3 Bropoii 3akoH HproTOHA 111 MaTepuaabHOM TOUYKH B MHEPLUATbHOU
cucteme orcueta (MCO). Tpernii 3akon HetoToHa 1711 MaTepHAIbHBIX
TOYEK

2.2.4 3akoH BceMupHOro TsaroteHus. Cuna Tsokectr. [lepBas kocMuueckas
ckopocTh. Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuia TpeHMsI CKOJBKEHHUS U CHUJIA
tpeHus nokos. Kospduuuent tpenus. Cuiia CONpOTUBIICHUS NPU
JBUKCHHUH TeJIa B )KUIKOCTH WU Ta3e

2.2.7 [locrynatenbHoe M BpallaTeabHOE JBHKEHUE a0COJIIOTHO TBEPIOro
Tena

2.2.8 MOMEHT CUJIbI OTHOCUTEIBHO OcH BpamieHus. [lneuo cuinbl. Y cinoBus
paBHOBecus TBepaoro Teia B UCO

2.2.9 TexHuueckre yCTporCTBa: MOAIIUITHUKH, IBH)KCHUE HCKYCCTBEHHBIX
CITy THUKOB

2.2.10 [Tpaktnueckue padbotel. M3yuenue nBukeHus Opycka o HaKJIOHHOM
IJIOCKOCTH TOA  JACHCTBUEM HECKONBbKMX cuil. MccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B JePOpMUpPYEMOU
OpYy)KHHE W PE3UHOBOM 00paslie, OT BEIWYHMHBI HX jaedopmaruy.
HccnenoBanue ycnoBuil paBHOBECHS TBEPAOIO TENa, UMEIOLIETO OCh
BpaIeHus

2.3 3AKOHbI COXPAHEHIM A B MEXAHUKE

23.1 Nmmynee MaTepuaabHOW TOYKH, CHCTEMBl MaTepUallbHBIX TOYEK.
HMnynbe cuiibl 1 M3MEHEHHE UMITYJIbCa Tena

2.3.2 3akoH coxpanenus umnyisca B MCO. PeakTuBHOE JBUXKEHHE

2.3.3 Pabora cuisl

234 MomHOCTb CUIBI

2.3.5 Kunernueckass dSHeprusi MaTepuallbHOM TOYKH. Teopema o
KUHETUYECKON SHEPruu

2.3.6 [lorennmanbHas sHeprus. lloTeHuuanbHass 3HEPruss  ynpyro
nedopMupoBaHHOM NpyXHHBL. [loTeHIIMaNEHAs SHEPrus Tea BOIM3H
MOBEPXHOCTH 3eMJIN

2.3.7 [lToreHnmanbHBIe W HENOTCHHHAIbHBIE CHIBL.  CBs3b  pabOTHI
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HEIIOTEHUHUAIBHBIX CHJI C HM3MEHEHHUEM MEXaHWYECKOW DSHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHMSI MEXaHUUECKOU SHepruu

2.3.8 Yupyrue v Heynpyrue CTOJIKHOBCHUS

2.3.9 TexHuueckre YCTpPOWCTBAa: JBMJKCHHE paKeT, BOJOMET, KOIep,
NPYXKUHHBIN M CTOJIET

2.3.10 [Tpaktnueckue paboThl. M3ydeHHe CBS3M CKOPOCTEH Tel IMpH
HeynpyroMm ynape. MccnenoBanue cBs3u pabOThI CUIIBI C U3MEHEHUEM
MEXaHU4YECKOU SHEPruu Tela

3 MOJIEKYJIAPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

311 OCHOBHBIE  IOJIOKEHUS ~ MOJIEKYJSIPHO-KUHETHYECKOH  TEOPHUH.
bpoynosckoe naBmxenue. [Audpdysus. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUIl BEIIECTBA

3.12 Mopnenu cTpoeHHUs Ta30B, JKUIAKOCTEH W TBEPABIX TEI U OOBSICHEHHE
CBOICTB BEILIECTBA HA OCHOBE ITUX MOjIeNei

3.1.3 Macca monekyit. Konudecto BemectBa. [Tocrosaaas ABoraapo

3.14 TennoBoe paBHOBecue. Temmeparypa u ee usMmepenHue. Illkana
temneparyp Llenbcus

3.15 Mopnens uneanbHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KWHETUYECKON TEOPUH HeaTbHOTO Ta3a

3.1.6 AOGcoroTHas TeMrepaTypa Kak Mepa CpeHel KHHeTHY eCKOW SHeprun
TEIJIOBOTO JIBHKEHUs yacThll rasa. [llkana Temneparyp KenbpBuna

3.1.7 VpaBuenue Knaneiipona - Mengeneesa. 3akoH JlanbToHa

3.1.8 ["a3oBbIe 3akoHBI. M30mporiecchl B MaeadbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMa, U30X0pa, n300apa

3.1.9 TexHuueckre yCTpouCcTBa: TEPMOMETp, OapomMeTp

3.1.10 [Tpaktuyeckue paboThl. M3MmepeHne Macchl BO3JyXa B KJIACCHOM
KoMHaTe. McciaemoBaHwe 3aBHCHMOCTH MEXKIY IapaMeTpaMu
COCTOSTHUS pa3peKEHHOT O ra3a

3.2 OCHOBbI TEPMO/IMHAMMUWKHA

321 TepmoauHamMuueckas cucrema. BuyTtpenHss SHEprus
TEPMOJAMHAMHYECKOW CHCTEMBI U CIIOCOOBI €€ N3MEHEHUs

3.2.2 KonuuectBo TennoTsl 1 pabota. BHyTpeHHSsIs1 3HEprusi 0THOATOMHOT O
U7eaTbHOrO Ta3a

3.2.3 Buasl Ternnonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3TyUEHHE.

TemnoemMkocTsr Tena. YaelbHasd TENJIOEMKOCTL BelllecTBa. Pacuer
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KOJMYE€CTBA TCIJIOTHI ITPH TCILJIOIICpCaAauC

3.24

IlepBblii 3akOH TepMOAUHAMUKU. [IpuMeHeHue mepBOro 3aKoHa
TEPMOAMHAMHUKHN K u3omporeccam. ['padudeckas WHTEpHpeTanus
paboThI raza

3.25

TennoBeie MamuHbl. [IpUHUMOB JOEWCTBUA TEIUIOBBIX MAIIIKH.
[Ipeobpa3oBanus SHEpPruM B TEIUIOBBIX MammHax. KoaddunmeHt
nosie3Horo Aeiicteus (nanee - KI1J[) rermoBoit mammnael. [{uka Kapao
u ero KII/]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoueccoB B
npupone. TemnoBble aABUratend. OKOJIOTMUYECKHE POOJIEMBI
TETJIOAHEPT €TUKH

3.2.7

TexHuueckre yCTpOWCTBA: JBUTATENb BHYTPEHHETO CrOpaHws,
OBITOBOM XOJIOIUIBHUK, KOHTUIIUOHED

3.2.8

[TpakTuueckue pabotsl. U3mMepeHue yaeabHoil TemIoeMKOCTH

3.3 AT'PEI'ATHBIE COCTOSAHMA BEILIECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1 [TapooOpa3zoBanue u KoHAeH calus. MicnapeHue u KutieHue. Y iefbHas
TEIIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KUIICHHUS OT
JaBJICHUS

3.3.2 AOGCOIOTHAS U OTHOCHUTENbHAS BJIAXHOCTh BO3ayxXa. HachlleHHbIN
nap

3.3.3 TBepnoe teno. Kpucrammuueckue u amopdHblie Tena. AHU30TPOMUS
CBOMCTB KpucTasuioB. XKuakue kpuctamibl. COBpeMEHHbIE MaTEpUaAJIbI

3.34 [MnaBnenne W KpucTauM3anus. YJIeTbHAas TEIUIOTa TIJIaBJICHUS.
Cyb6numanus

3.35 VYpaBHeHUE TemioBoro OanaHca

3.3.6 TexHuueckue ycTpoicTBa: TUTPOMETP U ICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTHH TIOJIY9€HUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HaHOMAaTepUajoB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTuueckue padoTel. I3MepeHue BIa)KHOCTH BO3lyXa

4 SJIEKTPOJUHAMUKA
4.1 DJIEKTPOCTATHUKA

411 DnekTpu3anus Tesl. DIeKTpUuYecKuil 3apsia. [IBa Buaa 31eKTPUUECKUX
3apsaoB

41.2 [IpoBOAHUKY, TUINEKTPUKHU U TTOTYIIPOBOJHUKHU

413 3aK0H COXpaHEHHS JIEKTPUUECKOr 0 3apsiia

414 BsaumoneiictBue 3apsanoB. 3akoH Kynona
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415

Onekrpuyeckoe moje. HanpsyKeHHOCTh 3JIEKTPUYECKOro MOJIs.
[IpuHuun cynepno3uuuu. JIMHUM HAOPSDKEHHOCTH 3JIEKTPUYECKOrO
oJIA

4.1.6 Pabora cun nsnekrpocratuueckoro mnois. [lorenuman. Pasnocth
MOTEHIMAJIOB

4.1.7 [IpOBOJHUKM M TUAJIEKTPUKHA B MOCTOSTHHOM 3JIEKTPUYECKOM IIOJIE.
JusnekTpuueckas MpOHUIIAEMOCTh

4.1.8 OnekrpoeMkocTh.  KoHaeHcaTop.  DIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHcaTopa. DHEPrus 3apspKeHHOro0 KOHAeHcaTopa

4.1.9 Texnuueckue yCTpOMCTBA: 3JIEKTPOCKOII, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsl  3allUTa, 3a3€MJIEHHE  BJIEKTpOonpuOOopoB,
KOH/JIEHCaTOp, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 [TpakTuueckue padoThl. I3MepeHue 31eKTPOeMKOCTH KOHJIEHcaTopa

4.2

IIOCTOSHHBIN SJIEKTPMYECKHU TOK. TOKU B PA3JIMUHBIX CPEJAX

421 VYcnoBusi CylIECTBOBAHMSI IOCTOSIHHOTO — 3JEKTPUYECKOrO  TOKA.
Hcrounuku Toka. Cuna toka. [IocTosHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma 11 yyacTka 1emnu

4.2.3 DJIEKTPUYECKOE  CONMPOTHBIICHHE.  YJEIbHOE  CONPOTHUBIICHHE
BEIllECTBA

4.2.4 [locnenoBarenpbHOE, TapaieibHOE, CMEUIAHHOE  COEAUHEHHUE
MIPOBOJTHUKOB

4.2.5 Pa6ora snextpuueckoro Toka. 3akoH Jlxxoyns - Jlenna

4.2.6 MOUIHOCTh ANEKTPUYECKOTO TOKA

4.2.7 anekTpoaBmwkymas cuina (mamee - OJIC) uw  BHyTpeHHee
CONPOTUBJIEHUE MCTOYHMKA ToOKa. 3akoH Owma 18 MOJHOU
(3aMKHYTOI1) 3nexkTpuueckoi 1enu. Koporkoe 3ambikaHue

4.2.8 ONeKTpOHHAs NPOBOAMMOCTb TBEPIbIX METAIOB. 3aBHCHUMOCTb
COIPOTUBJICHUSI METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DNIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBognuku. CoOGcTBeHHass M IpUMECHas IPOBOAUMOCTh
noynpoBogHUKOB. CBoiicTBa p-n mepexona. [lomynpoBogHUKOBEIE
prOOPHI

4211 ONEeKTpUYECKUd TOK B  BJIEKTPOJIUTAX.  DJIEKTPOJUTHUECKAs
JIACCOIUAITS. DIIEKTPOIIN3

4.2.12 DNEeKTpUIECKUi TOK B rasax. CamocTosiTenbHBIN u

HECAMOCTOATENbHBIN pa3psan. Pa3nuyHble THUIBI CaMOCTOSATEILHOTO
paspsana. Monnus. [Inazma
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4213 TexHuueckre YCTPOWCTBA: aMIIEPMETP, BOJBTMETP, PpEOCTar,

UCTOYHHUKHU TOKa, JIEKTPOHArPEBATEIILHBIE npudopHl,
AJIEKTPOOCBETUTENbHbIE HPUOOPHI, TEPMOMETP CONPOTUBJICHUS,
BAKYYMHBII Jion, TEPMU CTOPBI u doTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBLIﬁ Auona, raJlJbBaHHKa

4214 [Ipaktnueckue paboTel. M3ydeHue CMEIMIAaHHOTO COEIMHEHUS
PE3UCTOPOB.

W3mepenne DOJC uUCTOUHMKA TOKa M €ro  BHYTPEHHErO
conpotuBieHus. Habmonenue snekrpoinsa

[TpoBepsiemble TpeOOBaHMS K pe3y/IbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBarenbHO# mporpammsl (12 kimacc)

Kong
MIPOBEPSEMOTr 0
pe3ynbTara

[IpoBepsiembie MpeaMETHBIE PE3yIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOrPaMMBbI CpEAHEro o01Iero 0o pa3oBaHus

111

JleMoHCTpUpOoBaTh Ha TMpuUMepax poiib W MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKON AEATEIBbHOCTH IJIIOJEW, IEJIOCTHOCTh U €IUHCTBO
(bu3HYeCcKOoi KapTUHBI MUPa

11.2

VYuuThIBaTh TPAHULBI MPUMEHEHHMS H3YYEHHBIX (PU3MYECKUX MOJeJeH: TOYeUHBIN
NEKTPUUECKHUI 3apsii, saepHas MOJAENb aToMa, HYKJIIOHHAsl MOJIelIb aTOMHOTO sijipa
IpU pelIeHUuH PU3NUYECKUX 3a]1a4

11.3

PacnosnaBath ¢pusndeckue sBIEHU (MPOLIECCHl) U OOBACHATh UX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKHU W KBAaHTOBOH (PM3HMKH: 3JIEKTPHUYECKAs! MPOBOAUMOCTD, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCWCTBUS TOKa, B3aMMOJCHCTBHE MAarHWTOB,
9JIEKTPOMAarHUTHAS MHAYKIIHS, I CTBUE MArHUTHOTO TIOJISl HAa MPOBOJIHUK C TOKOM U
JBWDKYIIMMCS 3apsijl, SJIEKTPOMArHWTHBIE KOJEOAHWS M BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHUe, peloMieHue, HHTepdepeHus, AU paKus 1
MOJIIpU3aIlMsl CBETa, JUcIiepcust cBera, horodnekrpudeckuid d3pdext (dhotodaddexr),
CBETOBOE JaBJIEHHME, BO3HHMKHOBEHHE JIMHEHYaToOro CcreKkTpa aToMa BOJOpOJa,
€CTEeCTBEHHAsl M HCKYCCTBEHHAsI palHOAKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBIE CBOWCTBA BEIIECTBA  (RJIIEKTPUUECKHE, MATHUTHBIC,
ONTUYECKUE, FTECKTPUUECKYIO TPOBOJUMOCTh PA3JIMUHBIX CPEM) U AJICKTPOMArHUTHBIC
SIBJIEHUS (TIPOIECCHI), HCIOJB3YS (DU3MUECKUE BEIMUMHBL: K TPUUECKUH 3apsijl, CHIIa
TOKa, ODJEKTPHYECKOE HaINpsDKEHHEe, SJICKTPUYECKOE COMPOTUBIEHHE, PAa3HOCTh
noteHuanoB, J/1C, pabora Toka, MHAYKIUS MarHUTHOTO MOJIA, cujla AmIiepa, cuja
JlopeHna, MHAYKTUBHOCTh KAaTYIIKH, SHEPTHsl DJIEKTPUIECKOT0 U MATHUTHOTO TOJIEH,
MEepUoJ U 4YacToTa KoJieOaHwil B KoJieOaTEeIHLHOM KOHTYpE, 3apsl U CHJIa TOKa B
poIecce TAPMOHUYECKUX AIEKTPOMArHUTHBIX KoseOaHuid, (JOKyCHOE pacCTOSIHUE U
ONTUYECKAs CUJIa JIMH3bI, IPH OMMCAHUH MPABUIHLHO TPAKTOBATh (PU3HUUECKHUIA CMBI CII
UCTIOJIb3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W CIUHUIBL, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO PU3UYECKYIO BEIUYUHY C IPYTUMH BEINIHHAMHE

115

OnuceiBaTh HN3YUYCHHBIC KBAHTOBLIC SABJICHUA U MPOLCCCHI, UCIOJIb3YHd (bH3PI‘-I€CKI/I€
BCIIMUUHBL: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W YaCTOTa CBCTa,
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SHEpPrus U UMIYJbC (POTOHA, MEePHOA MOJypacHaaa, SHEPrusl CBSI3H aTOMHBIX siep;
IpU OMHMCAHHUH MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIIOJIb3yEMbIX BEIUYHH,
uxX O00O03HAYeHUs] W EAWHUIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bM3UYECKYI0 BETMYHMHY C IPYTMMH BEJIMUYMHAMHM, BBIYUCISATh 3HAUYCHUE (PU3NUIECKOM
BEJIMYMHBI

11.6

AHanu3upoBaTh pU3NUECKHE MTPOIECCH U ABJICHUS, UCTIOIb3Y S PU3NUECKHE 3aKOHBI U
IPUHLHUIBL: 3aK0H OMa, 3aKOHBI IIOCIIEN0BATENBHOIO U MapajllIEIbHOIO COCIUHEHUS
IIPOBOJHUKOB, 3aKOH [[koyiist - JIeHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIMU, 3aKOH
OPSAMOJIMHEHHOIO PAacIpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
IpeJIOMJICHHsI CBeTa, ypaBHeHHE DiHIITeHa 17151 poTodPdeKTa, 3aKOH COXpaHEHHS
SHEPruM, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS 3JIEKTPUUYECKOro 3apsja,
3aKOH COXpPaHEHHUs MAacCOBOTO YHCIa, MOCTylaTel bopa, 3aKoH pajaMoaKTUBHOTO
pacriaja; TpU 3TOM pPa3IdyaTh CIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTHU

11.7

Onpenenarb HamnpaBJ€HME BEKTOpPa MHAYKLIHMM MAarHUTHOI'O IIOJISI IPOBOJHHMKA C
TOKOM, CHJIbI AmMniepa U cuiisl JIopeHma

11.8

CTpouTh W OINHKCHIBATH M300paKEHHE, CO3AaBAEMOE IIJIOCKUM 3EpKajioM, TOHKOM
JIMH30U

11.9

BBINOIHATE SKCIIEPUMEHTHI 10 MCCIICAOBAHUI0 (U3HUECKHUX SIBJICHHH M TPOIECCOBC
WCII0JIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH; MpPH 3TOM (POPMYIHPOBATH
npobieMy (3amady) U THIOTE3Y y4eOHOTO IKCIEPHUMEHTa, COOMpaTh YCTAHOBKY W3
IPEAJIOKEHHOI0 000py10BaHuUs, IPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOJIBI

11.10

OcymecTBIATh IPSIMbIE M KOCBEHHBIC U3MEPEHUS (QU3MUECKUX BEIUYHH; MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUS] U MCIOJB30BaTh M3BECTHBIE METOJbBI
OLICHKH ITOTPELIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCHMOCTH (DM3UYECKHUX BEJIMYMH C HCIIOJB30BAaHUEM MPIMBIX
U3MEPEHUI; MpPU 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (UKCHPOBATH pE3YJIbTATHI
HOJTY4YEeHHOU 3aBUCUMOCTH (PM3MUECKUX BEITMUMH B BHJIE TaOIUI] U rpauKoB, 1er1aTh
BBIBOJIBI 10 pe3yJIbTaTaM U CCIEI0BAHUS

11.12

CobnronaTh mpaBuiia 6€30MacCHOrO TpyZa MpH MPOBEJEHUHU HCCIENOBAHUN B paMKax
y4eOHOr0 3KCIepruMeHTa, Y4eOHO-HCCIIeA0BaTEIbCKOM U TPOEKTHOM AESITENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIHHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0OBaHUS

11.13

PemaTe pacueTHble 3aJaudl C SBHO 3aJaHHON (U3MUECKOW MOJENbIO, HCIONb3Ys
(u3nyeckue 3aKOHbI M MPUHLIMIIBI;, HA OCHOBE aHajM3a YCJOBUS 3aJaud BbIOMpAThH
(u3NYECKYI0 MOJZIEIIb, BBIACATh (PU3HMUECKHE BEIUUHUHBI U (POPMYIIbl, HEOOXOAUMBIE
JUIl €€ pelIeHUs, IPOBOAUTH pacueTbl U OLEHUBATh PEAJBHOCTb IOJYYEHHOIO
3Ha4YeHusl PU3NYECKON BETMUNHBI

11.14

PemiaTte KauecTBEHHbIC 3aJlaud: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYKICHHH C ONOpOi Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnyeckue siBICHUs

11.15

Hcnonb3oBaTh HpU pelIeHHH Y4eOHBIX 3a/ad COBPEMEHHbIe HH(OpMalMOHHBIC
TEXHOJIOTHH JJIsI MOUCKA, CTPYKTYPHUPOBAHMS, MHTEPHPETALMU WU IpPEACTaBICHUS
yuyeOHOH M Hay4YHO-TIONMYJSIpHOM WHGOpMaluK, TMOJYYEHHOW U3 pas3IHuHbIX
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HCTOYHHUKOB; KPDUTHUYCCKHU aHAJIM3UPOBATH I1OJIY4aCM YIO I/IH(bOpMaI_[I/IIO

11.16

OOBSICHSTh TMPHUHIMIBI JEHCTBUS MAaIIMH, TPHOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh yCIoBUS UX 0€30MacHOr0 MCIOIb30BAHUS B TOBCEHEBHOM KU3HU

11.17

[IpuBoaKMTE NpUMEpPHI BKJIaJa POCCUHCKUX W 3apyOCKHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHHE MTPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOIOTUi

11.18

Hcmons3oBarth TCOPCTUYCCKUE 3HAHUA II0 q)HSI/IKe B HOBCGHHCBHOﬁ KU3HHU JIs1
obecrieueHusi 0e€30maCHOCTH MpH OOpalleHMH ¢ NpUOOpaMH M TEXHUYECKHUMH
YCTPONCTBAMM, JUJISI COXPAHEHHS 310pPOBbsl U COONIOEHUS HOPM 3KOJOIMYECKOIO
MIOBEJICHUS B OKPYKAIOIIEH cpene

11.19

PaGoTaTth B rpynmne ¢ BBIMOJHEHHWEM pPA3JIMYHBIX COIMAIBHBIX POJIEH, MIIAHHUPOBATH
paboTy TpyIIbl, palMOHANIBHO pacHpenensTh OO0sS3aHHOCTH U  IUIAHUPOBATh
JeSTEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsIX, aIEKBATHO OLIEHUBATH BKJIAJl KaXI0r0 U3
Y4aCTHUKOB T'PYIIIBI B pEIICHHE pacCMaTpUBaeMOil IpoOIeMBbI

[TpoBepsiemble aneMeHThI conepkanus (12 kinacce)

Kop pasnena Kog IIpoBepsiemble 311€MEHTHI COAECPKAHUS
IIPOBEPSIEMOr
0 3JIEMEHTa
4 OJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I1OJIE. QJIEKTPOMATHUTHAS UHAYKIMA

43.1 ITocTossHHBIE MarHuThl. B3anMoaelcTBHE TOCTOSHHBIX MAarHUTOB

4.3.2 MarnutHoe mone. Bekrop MarHuTHOM uMHAyKuuu. [IpuHmun
Ccyneprno3uuuy. JIMHMM MarHUTHOM WHAYKUMHM. KapTuHa JmHHN
MAarHUTHOW MHJYKIIUHU MTOJISI IOCTOSTHHBIX MarHUTOB

4.3.3 MarHutHoe mojie MPOBOAHMKA C TOKOM. KapTuHa IWHUN MO
JUIMHHOTO TPSMOr0 TPOBOJHMKA U 3aMKHYTOTO KOJBIEBOTO
MPOBOJIHMKA, KaTyMKH ¢ TokoM. OmbiT Dpcrena. B3aumoneiictBue
MPOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOAYJIb U HAIIPaBJICHUE

4.3.5 Cuna JlopeHiia, ee MOIyJb U HampaBiieHuE. J[BUKeHHe 3apsHKeHHOU
YacTULbI B OAHOPOJHOM MarHuTHOM 1oJje. PaGora cunbl Jlopenna

4.3.6 SIBneHue 2JIEKTPOMArHUTHOW WHTYKIIHH

4.3.7 [ToTok BEeKTOpa MarHUTHOW UHAYKIUU

4.3.8 OJIC nHaykuuu. 3aKoH AMEKTpOMarHuTHOW nHAYKIuu Papanes
439 BuxpeBoe snexktpuueckoe mose. DJIC WHAYKIMKU B TMPOBOJHUKE,

ABWIKYIIEMCS MMOCTYIIATCIIBHO B OAHOPOAHOM MAariHuTHOM I10JIC
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4.3.10

[TpaBuino Jlenua

4311 NuayktuBHOCTD. SIBNeHHe caMouHaykiuu. 3/C caMOMHyKIIuu

43.12 DHeprusi MarHUTHOT'O TOJIS KATYIIKH C TOKOM

4.3.13 DNEeKTPOMarHuTHOE MoJie

4.3.14 TexHuyeckre ycTporcTBa: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AIIEKTPOJBUTATEITb, YCKOPUTEN 3J€MEHTapHBIX YaCTHII,
UHIYKIIMOHHAS MeYb

4.3.15 [TpakTnueckue paboThl. M3ydyeHne MarHUTHOrO TMOJI KaTYIIKU C

TOKOM. HCCHGHOB&HI/IC HCﬁCTBHﬂ MMOCTOAHHOI'O MarouTa Ha paMKy C
TOKOM. I/ICCJICI[OBEIHI/IG SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKIIUHA

KOJIEBAHMA Y BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1 Konebartenphas cucrema. CBoOonHble KonebaHus. ['apmoHnueckue
xonebanus. [lepuon, yactora, aMmuTyaa 1 dasa KonedaHUN

512 [IpykuHHBIN MasgTHUK. MaTeMaTU4E€CKUI MasTHUK

5.1.3 VYpaBHeHue rapMoHWYecKHX KoneOanmii. KuHematuyeckoe u
JUHAMHYECKOE OMKCaHue KoaebaTenbHOro ABMKEHUS

5.1.4 [IpeBparenne >HEpPruM MpuU TapMOHHYECKHX KoneOaHmsx. CBs3b
aMIUTATYbl KOJeOaHW WMCXOMHOM BENMYMHBI C aMIUTUTYJaMU
KOJIeOaHMI ee CKOPOCTH U YCKOPEHHS

5.15 KonebartenbHblil KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs
B HJEATbHOM KOJeOaTelbHOM KOHType. AHAIOTHS  MEXIY
MEXaHUYECKUMH U 3JIEKTPOMATrHUTHBIMU Kosiebanusmu. dopmymna
Tomcona

5.1.6 3aK0H COXpaHEHHS SHEPTUHU B UICAUTHPHOM KOJIeOATEIbHOM KOHTYPE

5.1.7 BriHyX1eHHBIE MexaHW4ecKkue Kojebanus. Pesonanc. Pe3soHaHcHas
KpuBasi. BeIHyX/1€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

5138 [Tepemennslii Tok. CuHycoOuaIbHBIA IEPEMEHHBIN TOK.

5.1.9 MoOIIHOCT, MEPEMEHHOro TOKa. AMIUTUTYIHOE€ H JCHCTBYIOIIEE
3HAUEHHUE CUJIbI TOKA U HAIIPSDKEHUS

5.1.10 Tpancpopmatop. IlpomsBoacrBo, mnepenaya W noTpedJieHUe
ANEKTPUYECKON dHEPruu. DKOJIOTUYECKUE PUCKH MPU MPOU3BOICTBE
aneKTpuuecKor sHeprun. KynpTypa HCnoap30BaHUs IIEKTPOIHEPTUn
B IOBCEIHEBHOM JKU3HU

5.1.11 TexHuueckune yCTpoicTBa: celicMorpad, SIEKTPUUYECKUH 3BOHOK,

JIMHUHM dJICKTpoIepenay
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5.1.12

[TpakTrueckue paboTsl. MccnenoBanue 3aBUCMOCTH MEPHOJIA MAJIBIX
KolleOaHWii Tpy3a Ha HHUTH OT JJIMHBI HUTH W MAacChl Tpys3a.
HccenenoBanre NepeMEHHOr0 TOKAa B LENM M3 IIOCIEI0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTyIIKH U PE3UCTOpa

5.2 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHuueckue BOJIHBI, YCIOBHS pacnpoctpaHenus. Ilepuon.
CkopocTe pacrpocTpaHeHMsi M JJIMHAa BOJHBL [lomepeunbie u
IIPOIOJIbHBIE BOJIHBI

522 WuTepdepenuns u nudpakiuns MEXaHUIECKUX BOJIH

5.2.3 3Byk. CkopocTs 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka

524 ONEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBUS U3TY4EHHS JJIEKTPOMAarHUTHBIX
BOJIH. B3aumnas opueHtanusa BekropoB E, B umw VUV B
JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHHUE, IPEIOMIICHHE,
HOJApU3aIys, audpakuus, UHTEephEepeHIHs. CkopocTtb
JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIkana 31eKTpOMAarHUTHBIX BOJH. [IpuMeHeHne 31eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHiuner  paavocBs3n W TeneBuAeHus.  Panmonoxanus.
DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaloIleil cpesl

5.2.8 TexHuueckue yCTpoOicTBA: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIbTpPa3ByKOBasi [MAarHOCTMKAa B TEXHUKE M MEAMIMHE, pajaap,
paguonpueMHHEK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus

5.3 OIITHUKA

531 [IpsimonuHEHOE paclpOCTpaHEHHUE CBETA B OMHOPOAHOU cpene. JIyd
cBeTa

532 Otpaxenue cBeTa. 3akOHBl OTpaxeHus cBeta. [locTpoeHue
n300paXKeHUH B IJIOCKOM 3epKajie

5.3.3 [Ipenomnenne cBera. 3aKOHBI MpeNOMIIEHUS CBeTa. AOCONIOTHBIN
II0Ka3aTeNb IPeIOMIICHUS

5.34 [TonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroja MOJHOIO
BHYTPEHHET0 OTPa’KEHUS

5.35 Hucnepcus ceera. CioxHBIi cocTtaB Oenoro csera. [ger

5.3.6 Cobuparone u pacceuBaronye JuH3bl. ToHKas nuH3a. POKyCcHOE
paccTossHMe W ONTHYEcCKas Ccuia TOHKOW JsmH3bL IlocTpoenune
n300pakeHUi B COOMpAIOIINX U pacceuBarolmx JuH3ax. ®opmyna
TOHKOM JIMH3BI. YBEIWUEHUE, JaBaeMOe JIMH30MH

5.3.7 [Ipenensl IpUMEHMMOCTH F€OMETPUYECKON OITUKU
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5.3.8

WUntepdepennnst cBeta. KorepeHTHble HMCTOYHHMKH. Y CIOBHS
HAOIIOICHNs] MAaKCUMyMOB M MHHHMYMOB B HHTEpP(EPEHIHOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus ceeta. Judpakunonnas pemerka. Y cioBue HaOJII01CHHS
[JIaBHBIX MAKCUMYMOB NPH MaJ€HUH MOHOXPOMAaTHYECKOr'0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzaums ceera
5.3.11 Texauueckue ycTporcTBa: OUKH, JTyna, poToanmapaT, IPOEeKIIUOHHBIH
amnmnapar, MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAas OITHKA,
T paKIIMOHHAs pelIeTKa, MOJIIPOn]]
5.3.12 [IpakTnueckue paborsl. M3MmepeHue mnokazaTens MPETOMIICHUS.
HccnenoBanre CBOWCTB HM300pakeHWd B JmH3aX. HaOmomenue
TUCIIEPCUH CBETA
6 SJIEMEHTBI CHEIIAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
6.1 ['paHuIbl MPUMEHUMOCTH KJaccuyecko MexaHuku. IlocTymaTbl
TEOPUHU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMme, IPUHLIHI OTHOCUTEIbHOCTH DUHIITEIHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIEHUE BpEMEHU U
COKpAll[eHHE JAJIUHbI
6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3p Macchl € JHEprued W HMMIYJIbCOM CBOOOJHOW YacCTHIIBI.
DHeprusi mMoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 BJIEMEHTBI KBAHTOBOM OITUKHU
711 ®ortonbl. Popmyina Ilnanka cBsi3u 3Hepruu (HOTOHA C €ro 4acTOTOM.
OHeprus U UMILyJbC (POTOHA
7.12 OtkpsiTe U uccnenosanue porodpdexra. Oneitel A.I'. Cronerosa.
3akoHbl poTo3dexTa
7.1.3 VpaBuenue Ounmrerna s (orodddexra. "Kpacnas rpanuna”
dotordhdekra
714 Hasnenwne ceera. OnbiTel I1.H. JIeOGeneBa
7.1.5 XUMHUECKOE JEICTBUE CBETA
7.1.6 TexHuueckre ycTpoucTBa: (OTO3IEMEHT, (HOTONATYMK, COJTHEUHAS
OaTapesi, CBETOAMO]T
7.2 CTPOEHUE ATOMA
7.2.1 Monens atroma Tomcona. OmbiTel Pesepdopna mo umccrnenoBaHuio
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CTPOCHHA aTOMA. HnaHeTapHa;I MOACJIb aTOMAa

7.2.2 [Tocrynatel bopa. M3nydenue u noriomeHue (GOTOHOB MpH EPEXoe
aTOMa C OJJHOT'O YPOBHsI 3HEpruu Ha qpyroi. Bunel ciektpoB. CriekTp
YPOBHEHN SHEPrUU aToMa BOJAOPOa

7.2.3 BosHoBbie cBoiicTBa yactuil. Bomusl ge bpoiing. KopmyckynspHo-
BOJIHOBOU Ayanu3M. Judpakius 31eKTpoHOB Ha KpHUCTaulax

724 CHOHTaHHOE U BBIHYXJACHHOE W3JIy4€HHE. YCTPOMCTBO M NMPUHIHII
paboThI Nazepa

7.25 TexHuueckue yCTpOMCTBA: CHEKTPaJIbHBIN aHamu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMITBIOTED

7.2.6 [IpakTueckue padotsl. Habmonenue nuHelyaToro cnekrpa

7.3 ATOMHOE AP0

7.3.1 MeTozas! HAOIIOAEHHS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHULL

7.3.2 OTtkpeiTe panguoaktuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuto
CcOoCTaBa paJMOaKTUBHOro wu3iydenus. CBoiictBa anbda-, Oerta-,
raMMma-u3iydeHus. BimsHue paanoak THBHOCTU Ha KHUBBIC OPraHU3MbI

7.3.3 OtkpeiTHE TpoTOHAa U HeWTpoHa. HykioHHas Mojenb sapa
l'eiizenbepra - HMBanenko. 3apsan sapa. MaccoBoe uuciio sjpa.
N3oTomnsl

7.3.4 Anbda-pacnaa. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-
U3Iy4YeHue. 3aKOH paInOaKTUBHOTO pacrnajaa

7.3.5 OHeprusi CBSI3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT macchbl
aapa

7.3.6 SnepHble peakuuu. JleneHue u CUHTE3 siaep

7.3.7 SAnepuwiii  peakrop. TepmosimepHbiii  cuHTe3. IIpoGimembr
NEpCHEKTUBbl  SACPHOM HHEPreTUKU. OKOJIOTMUYECKHUE AacCleKThl
AJIEPHON SHEPreTUKHU

7.3.8 OneMeHTapHble YacTullbl. OTKpbITHE O3UTPOHA. DyHIaMEHTaIbHBIE
B3aUMOJICH CTBUS

7.3.9 TexHuueckue ycrpoiicTBa: JO3UMETp, Kamepa BuibcoHa, siaepHbIi
peakTop, aToMHasi 6omoOa

7.3.10 [Ipaxtuueckue padothl. MccmeqoBanue TpeKoB 4acTull (110 TOTOBBIM
doTtorpadusm)

8 SJIEMEHTBI ACTPO®U3NKN
8.1 Bun 3BesmHoro HeOa. Co3Be3ausi, SPKUE 3BE3/IbI, IJIAHETHI, HX

BUIUMOEC IBUXXCHUC
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8.2 Conneunas cucrema. [lnmanersl 3emHo rpynmnsl. [11aHeTs-ruranTsl U
UX CIIyTHUKH, KapiUKOBble IUTaHeThl. Manble Tena ColHeuHOM

CHUCTEMBI
8.3 Connne, gorochepa u atmocdepa. ComHedHass aKTUBHOCTD
8.4 Ncrounuk 3neprun ComnHIa U 3B€3]
8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paauyc,

TemiepaTypa, MX B3auMOCBs3b. Jluarpamma "CrieKTpasbHBIN Kilace -
CBETUMOCTL". 3Be31bl I'NIABHOM IOCIEIOBATEILHOCTH. 3aBUCUMOCTD
""Macca - CBETUMOCTB' I 3BE3. [JIABHON ITOCIIEA0OBATEILHOCTH

8.6 Buytpennee ctpoenue 3Be3n. CoBpeMEHHbIE IIPEICTaBICHUS O
NPOUCXOXKIEHUH U 3Bomonny COJHIIA U 3B€3/1. DTaIbl )KU3HU 3BE3]

8.7 Mneunsiii Ilyts - Hama [Iamaktuka. ChupanbHas CTpPYKTypa
['anakTuku, pacnpeneneHue 3Be3[], raza M nelmd. I[lomoxkeHue u
nsmwkenne ConHua B lamaktuke. Ilnockas u  cdepuueckas
nojcucreMsl ['anakTuku

8.8 Tunel ranaktuk. PagnoranakTuku v kBa3apsl. UepHbIe ABIPHI B s1pax
TaJIJaKTHUK
8.9 Bcenennas. Pacmmipenue Bceenennoii. 3akon XaO6usa. Pas6eranue

rajgakTuk. Bo3pact u pagnyc Beenennoit, Teopust bonsmioro B3peiBa.
Monens "ropsiueit Beenennoit". PennkroBoe u3nydenue

8.10 Macmrabnas crpykrypa Beenennoii. Meraranaktuka. Hepemennsie
poOJIeMbl aCTPOHOMUU

IIposepsiembie Ha EI'D no ¢usnke TpeGoBaHUsS
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
cpeaHero oo1ero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMSI K IPEAMETHBIM pe3yIbTaTaM OCBOEHUSI OCHOBHOM
IIPOBEPSEMOr0 00pa3oBaTeIbHON MIPOrPaMMBbI CPEAHET0 001Iero oopa3oBaHus
TpeOOBaHMS

1 ChopmupoBaHHOCTs YMEHUIl pacmo3HaBaTh (hu3MuecKkue sBJICHUS (MPOLECCHI) U
OOBSICHATH X HA OCHOBE U3yUYEHHBIX 3aKOHOB

2 Brnanenue ocHoBomonararoumMu  (GU3HYECKUMU TIOHATUSMUA W BEIMYHMHAMHU,
XapaKTePU3yIIMMHI (PU3HIECKIE TTPOLIECChHI

3 ChopMupoBaHHOCTH yMEHUW TPUMEHATh 3aKOHBl KJIACCHYECKONW MEXaHUKH,

MOJIEKYJIIpHOU (U3UKU U TEPMOJUHAMUKH, FIEKTPOJANHAMUKH, KBAHTOBON (PU3HKHU
JUI aHanmM3a W OOBSICHEHUS SIBIICHHH MHUKPOMHpA, MaKpOMHpa W MeTraMupa,
pa3nuyaTh yCNOBHS (TpPaHUIBI, O0NACTH) MPUMEHUMOCTH (HU3NYECKHX 3aKOHOB,
MOHMMATh BceoOmMil Xxapakrep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTH
UCMOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3HUECKHE IPOLECCHI,
MCII0JIb3YsI OCHOBHBIE ITOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTHU
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ChopMupoBaHHOCT, yMEHHUS pa3iuyaTh YCIOBHUS MNPUMEHHUMOCTH MoJenen
(bU3MYECKUX TEJT ¥ IIPOI[ECCOB (SBIICHUM )

CdopmMupoBaHHOCTh YMEHHSI pelIaTh PacyETHBIC 3a]]a4H C SBHO 3a/IaHHOW U HESBHO
3aJlaHHOM (PU3MUECKOM MOJIENIbI0: Ha OCHOBaHMM aHallu3a YCIOBUS BBIOUpPATh
¢usnyeckue Mo, OTBEYarolMe TpeOOBaHUAM 3aJaud, IPUMEHATh (OPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl (PU3HMUECKUX TEOPUN MPHU UCIOIb30BAHUU
MAaTEMAaTUYCCKUX MCTOAOB PCHICHUA 3aadad, IMPOBOJUTHL PACUCThBl Ha OCHOBAHHUH
AMEILINXCA JaHHBIX, AHAJIW3UPOBATH pPE3yJbTaTbl U KOPPEKTUPOBATH METOMBI
peuIcHu: ¢ Y4€TOM IMOTYUCHHBIX PC3YyJIbTATOB

PemaTe KkadecTBEHHBIE 3a1aud, TPEOYIOLIME NPHUMEHEHHS 3HAHUH W3 Pa3HBIX
pa3esioB MIKOJBHOTO Kypca (U3MKH, a TakKe WHTErpalid 3HAHUW U3 APYrux
IPEIMETOB €CTECTBEHHOHAYYHOrO IMKJIA: BBICTPAUBATH JIOTMUECKYIO LENOUYKY
paccyXIeHul ¢ Omopoil Ha M3y4eHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS

BJIaIICHI/Ie OCHOBHBIMH MCTOJaMH HAYUYHOI'O MO3HAHUS, UCIIOJIb3YECMbIMHU B (I)I/I?;I/IKeZ
MMPpOBOAUTHL HPSAMBIC WU KOCBCHHBLIC H3MCPCHUA (1)H3PI'—ICCKI/IX BCJIIMYUH, BBI6I/Ipa$I
ONTUMAIIbHBIM CIOCO0 M3MEPEHHsST W HCHOJb3YyS W3BECTHBIC METOMBI OLECHKH
HOrPENIHOCTEH N3MEPEHHH, MPOBOANTL MCCIICAOBAHNE 3aBHCUMOCTEN (HH3UYECKUX
BEIMYUH C HCIOJB30BAHMEM IMPSIMBIX HW3MEPCHUH, OOBACHATH MOJYYCHHBIC
PE3YJIbTAaThbl, UCIIOJIb3Ys (I)I/I3I/I“ICCKI/Ie TCOPUHU, 3aKOHBI U ITOHATHSA, U 1CJIaTb BBIBO/IbI;
cobroaTh MpaBuIia 0€30MacHOro TPyAa MpU MPOBEACHUH UCCIICIOBAHUIT B paMKax
y4eOHOro OSKCIepHUMEHTa M  y4eOHO-HCCICAOBATEIbCKON  JCATEIBHOCTH ¢
UCMOJb30BaHUEM LUMPOBBIX H3MEPUTENIBHBIX YCTPOWCTB U  JIaOOPATOPHOIO
o0opynoBaHUs

CdopMupoBaHHOCTh YMECHHH aHAJIM3UPOBATH U OIICHUBATH MTOCIICICTBHS OBITOBOM U
HpOHBBOHCTBCHHOﬁ ACATCIIbHOCTH YCJIOBCKA, CBSI3aHHOMU C (1)H3PI‘-I€CKI/IMI/I
IpoleccaMy, € TMO3MIMI 3KOJOrH4YecKod O€30MacHOCTH; MPEeACTaBICHUN O
PpauOHAJIbHOM  MPHUPOJOIIOJIB30BAHNUHU, A TAKKE PA3YMHOM HCIIOJIb30BaHUH
JIOCTI/I)KGHI/Iﬁ HAayKu H TEXHOJIOTUH I )IaJ'IBHefIHIeFo PAa3BUTHUA YCJIOBCUCCKOI'O
obmiecTBa

OBnazeHue pa3aMuHbIMM crocobamu paboTbl ¢ HHGpopManued (U3nUEcCKOro
COZIEpKaHUSl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH;
pa3BUTHE YMEHHI KPUTHUECKOI'O aHaIN3a U OLICHKH JOCTOBEPHOCTH IOJIydaeMOM
uHbopmaru

10

CdopMupoBaHHOCTH YMEHHI MPUMEHSTH OCHOBOIOJIATAIONIUE ACTPOHOMUYECKUE
MOHATHS, TEOPHH W 3aKOHBI JJIS aHAJIM3a M OOBSICHEHHUS (U3MUYECKUX IPOIIECCOB,
MPOUCXO/IAIIMX Ha 3BE37aX, B 3BE3JAHBIX CHUCTEMaX, B MEKTaJIAKTHYECKOW Cpele;
IBIKEHHST HEOECHBIX TEJI, SBOJIIOLIMHU 3Be3/ U Beemennoi

[lepeuens anemeHTOB coaepkanus, mposepsemMbix Ha EI'D o ¢pusuke

Kon
paznena/
TEMbI

Kog IIpoBepsieMblil 2IEMEHT COAEPIKAHUS
JJIEMEHTa

1

MEXAHNKA
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11

KMHEMATUKA
1.11 Mexannueckoe arkenne. OTHOCUTEIHPHOCTh MEXaHUYECKOT O IBHKEHHU.
Cucrema otcuera
112 MartepuabHasi TOUKa. z A TPacKTOop!
Ee panuyc-BexTop:
r(t)=(x(1).y(t).2(1)), r/o Ar
TpaeKTOpHS, 7
HepeMeIleHHeE: O 2
AF=TF(t,)-F(t)=F—-F= X
=(Ax, Ay, A7) :
myTh
CrnoxxeHue nepemMeneHnin:
AT, = AT, + AT,
1.13 CkopocTh MaTepHaIbHON TOUYKU:
. Ar ﬁ
U=—o =T Z(UX,Uy,UZ),
At At—0
AX : . :
L, = A =X, amanornyno Uy =Y, U, =7,
At—0
Cnoxenne ckopocreit: U, =0, + U
Breraucnenne mepeMenieHWss W MYTH MAaTEPHAIBHOM TOUYKH  IIPH
MPSIMOJTMHEWHOM JIBHKSHHUH BJIOJIb OCH X TI0 TpauKy 3aBUCUMOCTU Vy (t)
114 . AD .
VcKkopeHne MaTeprajibHOl Touku: 4= —— =Y = (ax yay, az) :
At At—0
Av, - - .
a, = AL = (v, )t, aHaJIOrM4yHoO 4, :(Uy )t, a, =(v, )t.
At—0
115 PaBHOMEpHOE MpsSIMOJIMHEHHOE IBUKCHHE:
X(t) = X, +u,,t
v, (t) = vy, =const
116 PaBHOYCKOpEHHOE PSAMOIMHENHOE JBUIKEHUE:

2
X(t) =Xy + Uyt + axzt
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v, (t)=vy, +a,t
a, = const
ng _Ulzx = 2ax (XZ _Xl)

ul+u2_t

HpI/I ABUKCHUU B OAHOM HAITPpaBJICHUHU MY Th S=

1.1.7

CBoOoniHOE majieHue. Y CKOpeHre cBOOOIHOTo
najeHus. J[BmwxkeHue Tena, OpOIIEHHOTO IOA
yriioMm % K TOpU3OHTY:

X(t) =X, +Upt =X, + 0, COS -t

t? 2
y(t)= y0+uoyt+gy7: y0+uosina~t—%

Vo a

(t) =0y =y, COSQL

=y

UX
by (t):UOy+gyt:UO sina— gt 0 Xo

9,=0
g, =—0 =const

1.1.8

KpuBonuneitHoe nBuxkeHue. JIBUKEHHE MaTEpUAIbBHOW TOYKM IO
OKPY>KHOCTH.
Vrinosas W nMHelHas cKopocTh Touku: U =0R. TIpu paBHOMEpHOM

2n
JBMJKECHHUHU TOYKH IO OKPYKHOCTH ® = ? =2mnv,

2

v 2
LIeHTPOCTPEMUTENLHOE YCKOPEHHE TOYKM: &, :E =w°R. Tlomuoe

YCKOpPEHHE MaTE€PUAIbHON TOYKH

1.19

TBepnoe tenmo. IlocTynarensHOe M BpamaTesbHOE JIBHXKEHHE TBEPAOrO
Tena

1.2

JTMHAMUKA

121

Unepuuansueie cucrembl otrcueta. [lepsoiii 3akoH Herorona. I[lpunuun
oTHOcuTeNnbHOCTU ["anunes

1.2.2

m

Macca tena. [ImorHOCTE BentecTBa: P = V

123

Cuta. TIpHHIUIT CYHepHO3UIH CHIT: Foppoeiers = 1+ F +ooe

124

Bropoii 3akon HeroTtona: muia marepruansHoi Touku B MCO

F=ma; Ap=FAt npu F = const
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125 Tpernii 3akoH HproTOHa a1 MaTepuaIbHBIX @ o
= = By F,
TOYCK: F12 = _F21
1.2.6 3aKOH BCEMHUPHOIO TITOTEHHS: CUJIBI MPUTSHKEHUS MEXKAY TOYCUHBIMH
mm
maccamu paael F =G Flzz 2
Cuna Tsokectu. LleHTp TspkecTH Tenma. 3aBUCHMOCTH CHJIBI TSDKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO IIAHETHI PainycoM Ro:
mg = GMm
T a2
(Ry+h)
127 Cuna ynpyroctu. 3akon ['yka: Fx = -kx
128 Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHHSI CKOJIBKEHHUS : F, =uN
Cuita TpeHus MOKOs: Fp <uN
Koadpdunment tpenus
1.2.9 |
Hasnenue: P = S
1.3 CTATHUKA
13.1 MOMEHT CUJIBI OTHOCUTEIIEHO OCH BpPAICHHUS:
|M| =Fl | rpel- mieuo cunsl F otHOCHTEIBHO
ocd, mpoxojsamied  uyepes  Touky O -
MEPIEeHANKYJIIPHO PUCYHKY F
1.3.2 Ilentp wmacc Ttema. ILleHTp Macc CHCTEeMBI MaTepUaJbHBIX TOYCK:
. mr +m,r, +... (# t)
= =Cons
. mom,+.. - B oxnopoxnom mone tskectn (9 LEHTP
Macc Tejla COBMAAAET C €ro EHTPOM TSHKECTH
133 M, +M,+..=0
YcnoBus papHoBecus TBepaoro tena B UCO: | = =
+F,+..=0
134 3akoH [Tackans
1.3.5 | Napnenue B sumkocTu, nokosuieiics 8 UCO: P = Py +pgh
1.3.6 = 5]

3aKkoH ApXI/IMe)Ia: FApx = _PBLITCCH ’

eciu €0 U KUAKocTh ToKosTCs B UCO, TO Fapx = PYVisirecn

VYcioBue miaBanus TEN
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1.4

3AKOHbI COXPAHEHM B MEXAHUKE

141 VMIynbC MaTepuanbHoil TOuKn: P = mo
142 | Ymmynsc cuctemst tem: P = Py + P, +-.
143 3aKOH U3MEHEHUS U COXPaHEHUS UMITyJbCa:
B UCO AP=A(P,+ P, +...) = Py AL+ Py AL+ 0
B 1ICO Ap = A( pl + p2 +) = O , CCIIN FlBHeLLIH + FZBHeLLIH t..= 0
PeakTrBHOE NBYKEHHE
144 PaGoTa cuitbl Ha MaJIOM TIepEeMEIICHHUH: ﬁ
A:‘F‘~|AF|-c05a=FX~Ax ,_(
Ar x
145 MOIIHOCTE CHJIBL: .
ecim 3a Bpemst Al paGorta B H3MEHAETCS Ha o F
AA | TO MOIIHOCTD CHIIBI .
(Y]
AA
P=— =F.v-cosa
At At—0
146 mUZ p2
Kunernueckas sHeprus MarepuaibHoi Touku: E = =—.
2 2m
3aKOH U3MEHECHUS KHHETHYECKON YHEPTUU CUCTEMBI MATEPHATLHBIX TOUCK:
B I/ICO AEKI/IH = Al +A2 +e
1.4.7 IToTeHumanbHas SHEPrus:
JJIA ITIOTCHOHUAJIbHBIX CHJI AJ.Z = ElHOTeHLl - E2n0TeHu = _AEHOTeHLl .
[TorennuanbHas SHepPrus MaTepUaNbHOM TOYKM B OJHOPOJHOM IIOJIE
TsKeCTU: Enoreny = Mgh.
[ToTennmanbHas 3Heprust ynpyro aehopMHUpOBAHHOTO TEJA:
kXZ
TIOTEHI] = 2
148 3aKOH U3MEHEHUS U COXPAHEHHUS] MEXaHUYeCKOU PHEPrUH:

EMex = EKMH + EHOTeHLI1
B UCO AEmex = ABcex HEIOTEHIL. CHII y

B ICO AEmex =0 , €CIIN ABcex HETIOTeHIl. CHJI — 0
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1.5

MEXAHMWYECKHNE KOJIEBAHNM A 1 BOJIHbI

15.1 I"apmonunueckue koieOaHus MaTepHaibHOW TOYKH. AMIUUTyna U (asza
kosebanuii. Kunematuueckoe onucanue:
x(t) = Asin(ot+g,),
UX (t) = XI ]
a, (t)=(o, )t = —(DZX('[) =a, +®'X=0, e X - cMelleH e U3 MOT0KEHHUs
paBHOBECHS.
JnHaMu4yeckoe onrcaHue:
max = -kx, rae K = mw®. Do 3uaunt, urto Fx = -kX.
DHepreTuyecKkoe oNucaHue (3aKOH COXpPaHEHN MEXaHUUECKON S3HEPTrun):
2 2 2 2
mo°  kx®  mo, KA
+—=—T%=——=const
2 2 2
CBsi3p aMIUIMTYAbl KOJ€OAaHUM CMELIEHHS MAaTEpUaJbHOM TOYKH C
aMIUIUTYJJaMH KoJIeOaHUH ee CKOPOCTH U YyCKOPEHUSI:
Upex =OA, 8 =0°A
152 . 2n 1
Iepuon u yacToTa Konebauuii: 1 = o = v
Ilepron ManbiX CBOOOAHBIX KOJIEOAHMH MaTeMaTHYECKOrO0 MasITHUKA:
/ I
T=2n |— .
g
. m
[Tepuo cBOGOIHBIX KOJIEOAHUHN NPYKUHHOTO MasiTHUKA: | = 27 M
153 Brinyxnennbie konebanus. Pezonanc. PezonancHas kpuBas
154 [Tonepeunbie U MpoOIbHBIE BOJIHBI. CKOPOCTh PaCIPOCTPaHEHUS U JJIMHA
v
BOMHE: A =0T =—,
\Y%
WnTepdepenuus u audpakuust BOJIH
155 3ByK. CKOpPOCTb 3ByKa
2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJAVNHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
21.1 Mopenn cTpoeHuss Ta30B, JKHAKOCTeW ©  TBepAblx Teia. Ilyctsb

TepMOJIMHAMHYECKasi cucTeMa (Teso) cocToUT U3 N OJJMHAKOBBIX MOJIEKYI.

N m

Torma konu4yecTBo BemecTsa v — N = e
A
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rae Na - uuciio ABorajapo, m - Macca cucremsl (Tena), M - MmossipHast Macca
BEIIeCTBA

2.12

TemnoBoe ABUXXCHUEC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3aumopeiicTBue yacTUI] BEIIECTBA

2.14

Hudodysus. BpoyHoBCKOe IBHKEHUE

2.15

Mopens naeaapHoro raza B8 MKT

2.16

CBsi3p  MEXIy [JaBICHMEM M CpeIHEed KHHETUYECKOW dSHeprueu
MIOCTYINATEIbHOIO TEIJIOBOTO JBHMYKEHUS MOJIEKYJl HEaJIbHOIO Tasa
(ocHoBHOe ypaBHeHue MKT):

— 2 mo?*) 2 — .
p= § myno° = 5 n- 5 = § N-& o, TIE Mo - Macca OJTHOM MOJIEKYJIbI,

N
n= y - KOHIEHTPal MOJEKyII

2.1.7

AbcomoTHas temneparypa: T =t°+ 273 K

2.1.8

CBsa3p Temmeparypel Ta3a CO CpedHEHd KHHETUYECKOM DSHeprueu
[IOCTYNATEIbHOrO TEIVIOBOI'O IBUKEHUS €r0 MOJIEKYJI:

_ 2
gl'lOCT = mOU = E kT
2 2

2.19

VYpaBuenue p = nkT

2.1.10

Mopens naeaabHOro raza B TEpMOANHAMUKE:

{ypaBHeHI/Ie MenneneeBa — Knaneiipona

Bripakenue /Ui BHyTpeHHEH SHEPruu

VYpaBuenue MenneneeBa - Knamneiipona (nmpumeHuMbie GOpPMBI 3aHCH):

oV = RT = yRT = NKT o= PRT
M m

BeIpakeHue s BHYTPEHHEM SHEPIMM OJHOATOMHOIO MIEaJIbHOrO Trasa
(mpumeHuMbIe (GOPMBI 3aMHUCH):

U=2\RT=2NKT =2MRT —ve T =3 pv
2 2 2

2p

2111

3akoH JlampTOHA I JABJIEHUS CMECH PA3PEKEHHBIX [a30B:

p=p1t+tp2t..

2.1.12

N3omporeccsl B pa3peXeHHOM Ia3e ¢ MOCTOSHHBIM 4nCIOM Mosekya N (¢
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa Vv ):
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uzorepma (T = const): pV = const,

uzoxopa (V = const): TE = const

\Y
nzobapa (p = const): T = const

I'padmueckoe mpencraBieHne wu3omporneccoB Ha pV-, pl- m VT-
JTuarpaMMax.

OObeqMHEHHBIN ra30BbIH 3aK0H:

ﬂ = const
T

JJI1 IOCTOAHHOT'O KOJIMYECTBA BE€IICCTBA v

2.1.13 |HacelmeHHble W HEHachllleHHble Mapbl. KadecTBeHHas 3aBUCHMOCTb
IUIOTHOCTH M JIaBJICHMs HACBIIIEHHOIO Iapa OT TeMIepaTypbl, HX
HE3aBUCHMOCTh OT 00bEeMa HACKHIIEHHOT O Iapa

2.1.14 | BnaxHOCTh BO3/yXa.

_ pnapa (T ) _ pnapa (T )
OTtHOCHTENbHAS BIAXHOCTh: ¢ = - T
HACBIILL. Tapa ( ) p HACBILL. Tapa ( )

2.1.15 |lM3meHeHMe arperaTHbIX COCTOSIHMM  BeIllecTBa: HCHApeHHe U
KOH/JICHCAIUs1, KUTIEHUE KHUIKOCTH

2.1.16 |M3meHeHMe arperaTHbIX COCTOSHMI  BellecTBa:  IUJIaBJCHHE U
KPHCTaJITH3aIHs

2.1.17 |Ilpeobpa3zoBaHue >HEPTrUH B (Pa30BBIX IMEpexonax

2.2 TEPMO/IMTHAMUMKA

221 TennoBoe paBHOBecue U TeMneparypa

2.2.2 BHyTpeHnHss sHEprus

2.2.3 Tennonepenadya kak cnoco0 U3MEHEHHS BHYTpPEHHEH »dHepruu 0e3
coBepiieHus1 padoThl. KOHBEKIHS, TEIONPOBOAHOCTD, U3IyICHUE

224 KonugecTtBo TenoTsl.

Y nenbHas TerI0eMKocTh BemecTsa ¢: Q = CMAT

2.2.5 VYnenbHas Temiota napoodpazoBanus L: Q = Lm.

yI[GJILHaH TCILJIOTA IJIABJICHUA A . Q =m .

VY nenpHas TemjaoTa Cropanus Tommaa q: Q = qm
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2.2.6

DnemeHTapHas pabota B TepmoamnHamuke: A= PAV | Bruucnenne
paboThI 1o rpaduKy mporecca Ha pV-aruarpaMmme

2.2.7 [TepBblii 3aKOH TEPMOTUHAMUKH
Q. =AU, +A, = (Uz _U1)+ A,.
Anmnabara:
Q,=0=A,=U,-U,=-AU,,
2.2.8 Bropoii 3akon Tepmoaunamuku. HeobpaTtumele nmpoiecchl
2.2.9 [TpuHumne! nevictBus TeniaoBbix MammH. KITJL:
n — A&a UMK QHaI‘p _|Qx0n — 1_ |onn
QHan QHan Qﬁarp
2.2.10 | MakcumanbHoe 3Hayenue KIT/. [ukn Kapno:
-T T
_ __ Harp Xon X
maXn_nKapHO - T _I_T =
Harp Harp
2.2.11 |VYpaBHenue temnoBoro 6amanca: Q1+ Q2+ Qz+...=0
3 DJIEKTPOJUHAMUKA
3.1 DJIEKTPUYECKOE I1OJIE
3.1.1 DnexTpu3alus Ted U €€ MPOsBJICHUs. DJIeKTpUuueckuil 3apsa. JIBa Buaa
3apsaa. OJeMEHTapHBIA DJIGKTPUUECKH 3apsa. 3aKoH COXpaHEHUSs
ANEKTPUYECKOT O 3apsiaa
3.1.2 B3aumoneiictBue 3apsaaoB. Toueunsie 3apsaasl. 3akoH KynoHa:
B OJIHOPOJIHOM BEIIECTBE C AUIICKTPUUECKON MTPOHHUIIAEMOCThIO €
E—k CARCA _ 1 |||
2 2
er dmee, I
3.13 DnexTpudeckoe nmone. Ero neiicTBue Ha SMeKTPUUECKUE 3apsiIbl
3.14 ~ F
HanpspkeHHOCTh 3IeKTPpUYecKOro MmoJis: E= q .
TPOGHBII
E, =k
ITone Toueunoro 3apsga: &, = r—z,
OJTHOPOJTHOE T OJIE: E = const .
Kaptunsl muHNMI HAaIPSHKEHHOCTH 3THUX TOJIEH
3.15 IToTeHIMaNnbHOCTB 3JIEKTPOCTATUY €CKOT O MOJIA.
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PasHocTh INOTCHIUAJIOB U HAITPSXKCHHUC!
A12 = q((Pl_(Pz): —qAe =qU |

IloTennuanpHas SHEPrusd 3apdaaa B 3JICKTPOCTATUYCCKOM I10JIC:

W=qo
A=-AW

W
ITorenuman anekTpocTaTnyeckoro noyust: P = H .

CBs3b HANIPSDKEHHOCTH TOJISL U Pa3HOCTH TOTEHIIMAJIOB JIJII OTHOPOIHOTO
anekrpocratudeckoro noss: U= Ed

3.1.6

[IpyHIUI Cyneprno3uLuy dIEKTPUIECKUX MOJIEH:

E=E+E,+..,0=0,+0,+...

3.1.7

HpOBOJIHI/IKI/I B 3JICKTPOCTATUYCCKOM IT0JIC. VcnoBue PaBHOBECHUA 3apAa0B:

r
BHYTPM  TIPOBOJHMKA [E —=(, BHYIpMU W Ha  IIOBEPXHOCTH

npoBojHKMKa P = const

3.1.8

JIupnnekTpuKu B JJIEKTpOCTaTHYeckoM  mose.  JludmekTpudeckas
MPOHUIIAEMOCTh BelllecTBa €

3.19

C= q
Konnencatop. D1eKTpoeMKOCTh KOHJEHCaTopa: “ = U

€€,S
DNEKTPOEMKOCTH TIOCKOT0 KoHaeHcaTopa: C = =¢€C,

d

3.1.10

Hapanneanoe COCANHCHUEC KOHACHCATOPOB:
q = ql + q2 + ey Ul = U2 =y Cnapaﬂn = Cl + C2 + ...
HOCJ’ICZ[OB&TCJ'IBHOC COCAMHECHUE KOHACHCATOPOB:

1 11
U:U1+ U2+---|ql:q2:---| C _C_+C_+...
1 2

ocin

3.1.11

E_CUZ q2

DHeprus 3apsHKeHHOro Kongencaropa: W =

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

321

Aq

_At . ITocTrostaHEIN TOK: I = const

At—0

Cuna toka: | =

Jns mocTostHHOTO TOKa q = It
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3.2.2

VYciioBus CyLIECTBOBAHMS SJEKTPUUECKOT0 TOKA.
Hanpsoxenue U u DIC E

3.2.3

U
3akon Oma 114 yyactka nemu: | =—

3.24

DJIEKTPUYECKOE  COMPOTHUBJIICHUE.  3aBUCUMOCTb  COIPOTHUBJICHUS
OJIHOPOJTHOTO TIPOBOJIHMKA OT €ro JUIMHBI M CeYeHHUsA. YJeJIbHOE

COIIPOTHUBJICHUEC BCUICCTBA. R= pP=

S

3.25

bTOpOHHHX CHIT

q

HUcrounnku Toka. DJIC uctounuka Toka: E =

BH}’TpeHHee COIIPOTUBJICHUEC UCTOYHHUKA TOKA

3.2.6

3akoH Oma a8 TMOJHON (3aMKHYTOM) 3JIGKTpUYECKON E.r
3

E=IR+1I l=—— T R
Oeru: = I, OTKyJda R+r

3.2.7

HapanneJH,Hoe COCANHCHHC ITPOBOAHNKOB:

1 1 1
I=hh+lh+...,U=U=.., R—:_+R_+m'

apani 1 2
HOCHCHOB&TCHBHOC COCAMHCHHUE ITPOBOAHNUKOB:

U=zUi+Ux+...,li=l=.., Riocn=R1+ R2 + ...

3.2.8

Pabora snmektpuaeckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I?Rt.

UZ
Ha pesucrope R: Q= A=1%Rt = Ut ZFt

3.2.9

AA

A TS
At '

MoOIIHOCTh QJICKTPUYICCKOI'O TOKa: P=

At—0

U 2
2
TemoBast MOIIHOCTE, BhIAEAseMas Ha pesuctope: P =1"R= ) =1U .

P — A'ACT CHJI

MomHOCTE UCTOYHHUKA TOKA: FE At =El

At—0

3.2.10

CBoOOgHBIE HOCHTENM OJIEKTPUYECKHX 3apAJOoB B IPOBOAHUKAX.
MexaHu3Mbl IPOBOAMMOCTH TBEPABIX METAIIJIOB, PACTBOPOB U PAaCILIABOB
ANEKTPOIUTOB, ra3oB. [loxynpoBoaHuku. 11omynpoBOAHMKOBEIN MO

3.3

MAI'HUTHOE ITOJIE
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331

MexaHnueckoe B3aMMOJIEMICTBME MarHuTOB. MarHutHoe mnoJie. Bektop
MAaTrHHUTHOU WHIYKIIUH. [Mpunuun CyHepro3ulnu MAaTHUTHBIX

noneii: B=B +B, +...

JluHun wHAYKUMM MarHuTHOro mnons. KapTthuHa JMHUNA HHAYKUHA
MarHMTHOTO TIOJISI TIOJIOCOBOTO H  TOJKOBOOOPA3HOTO TMOCTOSIHHBIX
MAarHUTOB

3.3.2 OmneiT Opcrena. MarHuTHoe noJje NpoBOJHKMKA ¢ TOKOM. KapTtuHa nuHMi
WHAYKIIMM MarHUTHOTO IIOJI1 JUIMHHOTO MpPSIMOTO TPOBOAHHMKA H
3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKHA C TOKOM

3.3.3 Cuna AMmnepa, ee HalpaBJIEHUE U BEJIMUNHA!

Fa = 1Bl sino rge ® - yrom mexmy HampaBieHHEM HPOBOIHHKA M
BEKTOpoM B

334 |Cum Jlopenma, ee HampaBieHHe W BEIMUHHA: Fyop = |Q|UBSina, ruoe @ -
yron Mexay BekTopamu O u B . JIBUKeHMe 3apsyKeHHOM YacTULbI B
OHOPOJTHOM MarHUTHOM I10JIE

3.4 SJIEKTPOMAI'HUTHAS MHAYKLUA

34.1 [ToTok BekTOpa MarHUTHOM MHIYKIIUH:
®=B,S =BScosa

3.4.2 SBnenue snekTpoMarHuTHON MHAYKIHU. I J1C uHAYKIINT

3.4.3 | 3axoH 3ekTpoMarauTHoU MHIykunn ®apanes:

_ AD .
i T, =%
At At—0
344 O/IC MHIYKIHUH B IPSIMOM TTPOBOTHUKE ) \f 1 7
IUIMHOM |, ABMIKYIIIEMCS CO CKOPOCThIO U / \%
(5 L1 ) B OJIHOPOJTHOM MAarHUTHOM 1oJie B: / v
/
i N
|[E;|=Blocosa, rye @ - YToJI MeX1y BEeKTOpoM B 1 Hopmainsio N k
IIJIOCKOCTH, B KOTOPOH JI€XKAT BEKTOPBI | uO;ecm | LB uolB,
TO |E|| =Blv
3.4.5 [IpaBuno Jlenua
3.4.6

NHIyKTUBHOCTB: L= T , umm @ = LI
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Al

Camounnnykuus. 3/1C caMOMHIyKINNA: Eq=-L At =-Ll,
At—0

3.4.7

LI2
3H€pFI/I$I MAarduTHOI'O IT0JIA KaTyHIKI/I C TOKOM: WL =

2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI

351

Konebatensublit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
Kosie0aHMs B U €aTbHOM KOJIe0aTeIbHOM KOHTYpE:

C
T
0 (t) = Gpay SN (0t + @)

| (t) = 0 = Oy Cos(cot +(p0) = |maxcos(cot +¢,)

T =2nVJLC w= .
®opmyna Tomcona: T =2n , OTKyZa N

CBi13p AMIIIMTYAbI 3apsaga KOHACHCATOpa C aMHHHTYHOﬁ CHJIbI TOKa IIpH
CBO6OI[HBIX OJICKTPOMArHuTHBIX KOJe0aHusIX B nacaJbHOM

max

KoJIe0aTeIbHOM KOHTYPE: Unax =

35.2

3aKkoH COXpPaHCHUS OSOHCPIrur B UJACAJIbHOM KoJ1e0aTeIbHOM KOHTYpC:

cu® LI* cu? . LI%
+ = = =const .
2 2 2 2

3.5.3

BeIHYXI€HHBIE JIEKTpOMarHuTHBIE KoJieOanus. Pezonanc

3.54

[Tepemennsnii  Tok. Ilpom3BoAcTBO, Tmepegada ©  MOTpeOJIeHHE
NIEKTPUY ECKON DHEPTUH

3.55

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHasi opueHTanusi BEKTOPOB B
AIIEKTPOMArHUTHOM BoNHE B Bakyyme: E 1L B 1. C

3.5.6

[IIxana 351€eKTpOMarHUTHBIX BOJIH. [IpUMEHEHNE 3IEKTPOMAarHUTHBIX BOJIH
B TEXHHKE U OBITY

3.6

OIITUKA

3.6.1

[IpsiMmonuHeiiHOEe pacnpoCTpaHEHHE CBETa B  OJHOPOJHOW  Cpele.
Toueunslit ucTouHuK. JIyu cBeTa

3.6.2

3aKoHbI OTpakeHus cera. 0 =f B
a

S

3.6.3

[ToctpoeHre H300pakeHUH B TNIOCKOM 3epKajie
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3.6.4

3aKOHBI MMpCJIOMJICHHA CBCTA.

Ipenomienne ceera: MSIN a.=n, sinf
AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHHUS:

C
na6c = .
1%
_n_u
OTHOCHTeHBHBIﬁ IMOKa3aTeCJib IPCIOMIICHUA nOTH - n_ - U_ .
1 2

Xop Jydel B IpuU3Me.

CooTHOLIEHHE YAaCTOT M COOTHOUIEHHE [UIMH BOJH IIpU NEpexoje
MOHOXpPOMAaTHYECKOr0 CBETa YE€pe3 I'PaHUIly pasjiena ABYX ONTHYECKHX
cpen:

V=V, DA =NA,

3.6.5 [TonHOE BHYTpEHHEE OTPAKCHHE.
IpenenbHbll  yron INOMHOrO BHyTpeHHero 25 L
OTpa’KEHUS:
. 1 n,
sina,, =—=-%
’ n
OTH 1
3.6.6 CoOuparone M paccewBaronye JuH3bL. ToHkas muH3a. DoOKycHoOe
1
PACCTOAHME U ONTHYECKAS CHJIa TOHKOM TuH3bL: D = 3
v N
3.6.7 ®opmyia TOHKOW JIMH3BL: d
)
1 1 1
Sy H 7
d f F
) aN h
VYBenuueHue, 1aBaeMoe JIMH30M: 7
L L w
d
1
D<0=F-= D <0,
B ciyuae paccenBaromieit TMH3bI:
h |f
I'=—= u <1
H d
3.6.8 Xox syda, IpOIIEAIIero JMH3Y O/ MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW
ontuueckoit ocu. Iloctpoenue n3o0pakeHUl TOUKH U OTpe3Ka NMpsAMON B
COOMPpAIOIINX U PACCEUBAIOIIMX JIMH3AX U UX CHCTEMaX
3.6.9 doroamnmnapaT Kak onTHYeckuil mpuoop. I'na3 kak ontuyeckas cucrema
3.6.10 |HuTepdepentus creta. KorepeHTHbIC HCTOYHUKU. Y CITIOBHUSI HAOJIOICHUS

MaKCUMyMOB M MHHMMYMOB B HMHTEpP(EpEHIIMOHHOM KapTHHE OT JIBYX
CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB!
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A
MakCUMYMEI - A = zmz, m=0,+/-1,+/-2,+/-3, ...,

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

3.6.11 |[Iudpaxmus ceera. udpakiuoHHas pemieTka. Y clIoBHE HAOIIOICHUS
TJIAaBHBIX MaKCHMYMOB NP HOPMAaJbHOM IMaJCHUU MOHOXPOMAaTHYECKOTO
CBETA C JYIMHOM BOJIHBI A Ha PEIIETKY ¢ meproaoM d:
dsing, =mA m=0,+/-1,+/-2,+/-3, ..
3.6.12 | lucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBO! IV AJIU3M
4.1.1 |Tunoreza M. ITnanka o kBanrax. ®opmymna ITnanka: E =hv
4.1.2 hc
®oTonsl. DHeprus porona: E=hv= -~ pe.
154 p=—= v b
MITYJIbC POTOHA! c ¢ 1
4.1.3 dororddext. OnbiThl A.I'. CroneroBa. 3akoHbl hoTodrdhPexTa
4.1.4 | YpaBHenue DiHTelHA 1114 poToddPexra:
E(I)OTOHa = ABBIXO,Ha + EKPIH maxy
hc hc mo?
E =hv=— BIXOJIA :hvx =T = max. —
TIC “gorona v A AB p )\‘Kp ) E](m-[max 2 eUsan
415 |[aBnenue cBera. JlaBjeHHWe CBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO
MOBEPXHOCTh M Ha MOJIHOCTHIO MOTJIOMAOIIYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [TnanerapHas Mozelsb aToMa
4.2.2 ITocrynatel bopa. M3nyyenue n moriouieHue (HOTOHOB MpU MEPEXOie
aToMa ¢ OHOTO YPOBHS SHEPTrUH Ha JIPYTOii:
h
v, = =|E, —E,|
)\‘mn
423 JluneituaTbie CEKTPHI.

CriekTp ypOBHEW 3HEPruu aTOMa BOAOPOAA:
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~ —13,65B

E, =T n=123,..
4.3 OU3UKA ATOMHOTI'O SAIPA
431 Hyxnonnas monens sinpa ['eitzen0epra - IBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnst
4.3.2 PannoakTuBHOCTS.
Anbga-pacnag; 5 X =75 Y +3He.
bera-pacnan.
Snexrponusii P-pacman: ;X 55, Y + e+,
Tosutponnsit P-pacman: 5X =7, Y + 2 &+v, |
lM'amma-n3nyuyenue
4.33 3aK0H paJMoaKTHBHOIO pacnana: N (t) =N, .2_% .
t
IIycts m - Macca paiMOaKTUBHOTO BenlecTBa. Toraa m (t) =m,-27
434 SAnepnbie peakiuu. [lenenue u CUHTE3 sIep
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