HpOBEpHEMLIe Tp86OBaHI/IH K pe3y/ibTaTdM OCBOE€HUs OCHOBHOM

obpa3oBarebHOI MporpaMMsl 1o Gusukel0 (kaacc)

Kog
MpOBepsieMor
0 pe3y/bTara

ITpoBepsieMble MTpeMeTHEIE Pe3y/IbTaThl OCBOEHHUSI OCHOBHOIM
oOpa3oBaTe/ibHOM MporpamMMbI CpejHero ob1ero oo6pa3oBaHus

10.1

[emoHCTpUpOBaTh Ha TpUMepPax pOMb U MeCTO (QU3NKU B
(opMUDOBAaHMM COBPEMEHHOW HAyuyHOW KapTWUHbI MWpa, B Pa3BUTHH
COBpeMeHHOM TeXHUKH U TeXHOJIOTHH, B PAKTUUECKOU [IesiTe/IbHOCTH JIF0 el

10.2

YuuThIBaTh I'PaHULIbI NIPUMEHEHHUS] U3yUeHHbIX (M3HUUeCKUX MOZesei:
MaTepHajbHasi TOUKa, MHepLHabHasi CHCTeMa OTCueTa, abCOMOTHO TBepzoe
Tesno, WAeaabHbIN ra3; MOZe/Su CTPOEHUs Ta30B, XUAKOCTeH W TBepAbIX Tel,
TOUEUHBIN 37IeKTPUYeCKUl 3apsif, - PY pellleHnH (Ppr3ndecKrx 3azau

10.3

Pacrio3HaBath (przvdeckve siBfieHUsi (TPOLIECCHI) M OOBSCHATH WX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIeKYIIPHO-KMHETUUEeCKOH Teopyud CTPOEHUs
BeIleCTBA U J/ME€KTPO/IMHAMUKW: DPAaBHOMEDHOE U  PAaBHOYCKOPEHHOe
MpSIMOJTMHENHOE  [IBIDKEHHWE, CBOOO/JHOe TajieHHue TeJs, [JBIDKEHHWE TI0
OKDY)KHOCTH, WHepIMsi, B3aumogeictBue Ten; audoysus, OGpoyHOBCKOe
JBWKeHHWe, CTPOeHHe KUKOCTel U TBeP/bIX Tesl, U3MeHeHre o0bema Tesl TIpH
HarpeBaHUM (OX/IaXK/IEHUH), TETUIOBOE PAaBHOBeCHe, UCTIapeHue, KOH/eHCarlys,
TIaB/IeHWe, KDPUCTA/IM3alvsi, KUIeHWe, BIaKHOCTh BO3/yXa, TOBBIIIEHNE
[aB/leHUs Ta3a TPYM ero HarpeBaHWM B 3aKPLITOM COCYyjle, CBSI3b MEXIY
rapamMeTpaMyd COCTOSIHMSI Ta3a B M30MpoLeccax; 3JeKTpU3alLus —Ted,
B3aUMOZIelCTBHE 3aps/IOB

10.4

OnmchiBaTh MeXaHWYeCKoe [BIDKeHWe, UCTOb3ysd  (U3UUecKue
Be/IMUMHBL: KOOPJWHATA, MyTh, MepeMelljeHre, CKOPOCTh, YCKOpeHHWe, Macca
TeJsa, CU/a, UMITYJIbC TeJsla, KUHEeTUYecKasi SHEePrHs, MOoTeHIUalbHas SHeprus,
MexaHWueckass paboTa, MexaHHuecKass MOIHOCTb; TIPY OMHUCAHWUU MPABUIBHO
TPAaKTOBATh (PM3UUECKHI CMBIC/T MCIOJB3YEMbIX BEJIMUMH, UX 0003HauUeHUs U
e[IVHULILI, HaXOAWUTh (OPMYJibI, CBSI3bIBAIOIINE [JAHHYIO (QU3NUYECKYIO
Be/IMUMHY C JPYTUMH BeJIMUMHAMHM

10.5

OruchiBaTh U3yueHHble TeTJIOBble CBOMCTBA Te U TeIIOBbIe SIBJIEHMUS,
UCIO/b3ysl (pM3MUecKre Be/IMUMHBL JlaBleHue rasa, TemIiepaTypa, CpejHsis
KUHEeTHYecKast SHeprust XaOTUYECKOT0 [BYDKEHUS MOJIEKY,
CpejHeKBaZlpaTUUHasi CKOPOCTb MOJIEKYJI, KOJTMYeCTBO TeIUIOThI, BHYTPEHHSIS
3Heprusi, paboTa rasza, Ko3(pQULMEHT T[0/Ie3HOTO [JeWCTBUS TEeIJIOBOTO
JOBUraTens; TIPU OMWCAHWW TIPABWIBHO TpPaKTOBaTh (U3UUECKUI CMBICI
WICTI0/Ib3YEeMbIX BeJIMUMH, UX 0003HaUeHWs U eMHHULIbI, HaXOJUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PH3HUECKYIO BeTMUYMHY C APYTUMU BeJIMYMHAM

10.6

OruchiBaTh W3yuyeHHble 3/IeKTPUYeCKHMe CBOMCTBA BelecTBa U
3/1eKTpruUecKye siBjieHUs (IpoLlecchl), WCHO/b3ysl (U3Mueckue BeJTUUMHBIL:
3/IeKTPUYeCKUI  3apsi[, OSJeKTpUUeckoe TIojie, HAMpSHKEHHOCTh — TIOJ,
MOTeHLIMaM, Pa3HOCTh TIOTEHLMA/OB; MPU OMWCAaHUM TIPAaBW/IBHO TPAaKTOBATh
(bU3MUeCcKUii CMBICT MCIOb3yeMbIX BEJMUMH, UX 0003HAUeHUsS U eJVHULIBI;
yKa3biBaThb ()OPMyJIbl, CBSI3bIBAIOLME [AHHYIO0 (U3WYECKYI BeIMYUHY C
IPYTUMU BeJIMUMHAMU




10.7

aHaIu3upoBaTh (pr3nUecKre TIPOLECChl W SIBJIEHUs], UCIOJIb3Ys
¢u3nuecKre 3aKOHBI U TPUHLMIBIL: 3aKOH BceMHUpHOro Tsarotenus, I, 11 u III
3akoHbl HBIOTOHA, 3aKOH COXpaHeHUsl MeXaHWUUeCKOW JHeprud, 3aKoH
COXPaHeHUs! UMITyJIbCa, TIPUHLUI CyTIepPIIO3ULIUU CUJI, TIPUHLUII PaBHOIIPABHS
VHepLMa/IbHBIX CHUCTEM OTCYeTa; MOJIeKYJIIPHO-KUHETUUECKYI0 TeOpUR0
CTPOEHUs BelleCTBa, Ta30Bble 3aKOHbI, CBSI3b Cpe/iHell KUHeTHUeCKOW SHepruu
TETVIOBOTO JIBVKEHUST MOJIEKYJT C abCOTFOTHOM TeMIepaTypOu, TIepBhIi 3aKOH
TepMOJMHAMUKY; 3aKOH COXPaHeHUs 3JIeKTPUUYeCcKoro 3apsifia, 3akoH KyioHa;
TIPY 3TOM pa3/MuaTh CJI0BECHYIO (POPMY/IMPOBKY 3aKOHA, er0 MaTeMaTHuuecKoe
BbIp&KeHHe U yCI0BUs (TPaHuLbl, 00/1aCTH) PUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE TIPUHIWIBI JEMCTBUSA MalllMH, TIPUOOPOB U
TEeXHUUECKUX YCTPOUCTB; pa3nyaTth YCIOBHS WX 0e30TIacCHOTO HUCTIO/Ib30BaHMUS
B ITOBCE/THEBHOM >KU3HU

10.9

BBIMOMHATD 3KCTIEPUMEHTHI TI0 UCC/IeZIOBAaHHIO (PU3NUeCKUX ABIEHUN U
TPOIIECCOB C WUCTIOb30BAaHUEM TIPAMBIX M KOCBEHHBIX U3MEDEHWM; MPU 3TOM
dhopMyupoBaTh mpobieMy (3a/jauy) U TUIIOTe3y yueOHOTO SKCIIePUMEHTa,
cobupaTh YCTaHOBKY W3 TIPe//IOXKEHHOTO 000pY/I0BaHUs, TTPOBOUTEL OMBIT U
(hopMyMpOBaTh BLIBO/IBI

10.10

OcymiecTBisiTh TIPSIMbIE W KOCBEHHble M3MepeHHUs (PHU3NYeCKHX
BeJIMUMH; TIPM OSTOM BbIOMpAaTh ONTUMAaJbHBIA Cr1I0COO U3MepeHusT MU
WCII0/1b30BaTh U3BECTHbIE METO/[bl OL€HKU MOrPellIHOCTeN n3MepeHui

10.11

UccnefoBaTte 3aBUCUMOCTH MeXAy (U3MUECKUMM BeJIWUYMHAMU C
WCI0/Ib30BaHUEM TIPSIMBIX U3MEePeHUi; IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY,
(uKCcHpoBaTh pe3y/bTaThl MOJYYeHHOW 3aBUCUMOCTUA (DU3NUECKUX BETMYMH B
Buje TabmuiL] ¥ TpaUKOoB, Jie/iaTh BEIBOALI 10 Pe3y/IbTaTaM UCCIe0BaHUs

10.12

Cobmogate mipaBusia  6e3omacHOro  TpyAa TIpU  MPOBeAeHUH
UCC/eOBaHMM B paMKax  y4eOHOTO 5KCTMepUMeHTa, yueOHO-
WCCTIe[IOBaTe/IbCKOM W TIPOEKTHOM  JIeATeIbHOCTH € HCII0/Ib30BaHHEM
M3MepUTeTBbHBIX YCTPOUCTB U JTabopaTopHOTo 0060py/I0BaHHUS

10.13

Pemath pacueTHble 3aZiaud C SIBHO 3aflaHHOM (hM3WUYeCKOW MOZesbIOo,
WCTIONB3ysl (U3NUecKre 3aKOHbI UM TIPUHIIMIIBI;, Ha OCHOBE aHaM3a yCI0BUS
3a/laui BEIOMPATh (U3UUECKYI0 MO/eb, BhIZEIATh (hr3UUecKre BeJUUMHBI 1
(hopmyibl, HeOOXOAKMBIE [7IsI ee PellleHus], TIPOBOANUTEL PACUeThl M OL€HUBATh
PeaslbHOCTh MOJTyUeHHOTO 3HaUeHUs! (PU3UUeCKON BeTMUHUHbBI

10.14

Pemmiats KaueCTBEeHHbIE 3a/jauu: BBICTpauBaTh JIOTUYeCKH
HEeIpPOTHMBOPEUMBYIO LIETIOYKY PACcCy’KAE€HUM C 0MOpOoil Ha U3yueHHble 3aKOHBI,
3aKOHOMEpHOCTHU U (pri3nyecKye siBieHUs

10.15

Wcrionb3oBaTe MpU  pelieHMM  y4eOHBIX  3a7lad  COBPeMeHHbIe
VHpOPMaLMOHHbIE ~ TEXHOJOTWW [y [OMCKa,  CTPYKTYPUpOBaHUs,
WHTepIIpeTalid W TIpeJCTaBjeHusi y4eOHOM W  HAayYHO-TIOMYJ/ISIPHOM
vHpOpPMaLUK, TIOMyYeHHOW W3 Da3/JMuHBIX WMCTOYHUKOB; KDPUTUYECKU
aHa/IM3UpOBaTh 10/1y4aeMy0 HH(POPMaLUIO

10.16

[MpuBOAUTHL TIpMMeEpHI BK/IaJa POCCUHMCKUX M 3apyOe)KHBIX YyueHbIX-
(GU3MKOB B pa3BUTHe HayKH, 00bsCHeHHe TPOL[eCCOB OKPY)KAIOIero Mupa, B
pasBUTHE TEXHUKHU U TEXHOJIOTHU

10.17

Vcrnonb30BaTh TeOpeTHUECKWe 3HaHWSI MO (PU3MKe B TOBCEIHEBHOM
JKU3HM [y obecriedeHus: 6e30MacHOCTA TIpy oOparieHun ¢ Tpubopamul U




TeXHUUECKUMU YCTPOWCTBAMH, AJIi COXPaHeHHWsl 3/0pPOBbs W COOJOZEHUs
HOPM 3KOJIOTUYeCKOT0 TTOBeIeHHsI B OKPY Karolield cpefie

10.18 PaboTath B rpyrmme ¢ BBITOJHEHHWEM pa3MYHBIX COL[UABHBIX POJIeH,
TJIAHUPOBATh PabOTy TPYMIIbI, PALIOHANLHO pacrpefiesisiTb 0053aHHOCTH M
[JIaHWPOBaTh JleATeNbHOCTb B HECTaHJAPTHBIX CUTyalLUsX, aJeKBaTHO
OLleHMBaTb BK/aJ KaXJOr0 W3 YUaCTHUKOB T[pPYIIBI B  pelleHue
paccMaTprBaeMoi podJieMbl
IIpoBepsiemble 3/1eMeHThI cogeprkanus (10 Knacc)
K Kopn [TIpoBepsieMble 371eMeHThI COZlepyKaHUs
oz rpoBepsieM
paszesna oro
371eMeHTa
1 OU3NKA N METObI HAYYHOTI'O ITO3HAHUW A
1.1 ®usrka - Hayka O npupofe. HayuHble MeTOZBI INO3HaHUSA
OKpy’Karolero mupa. Posib 3KCmieprMeHTa U TeOpUM B TpoLiecce
T03HAHUsI IPUPOABI. DKCIIEPUMEHT B U3UKe
1.2 MogenpoBanue (U3NUECKUX SIBMEHWM W  TPOLIECCOB.
Hayunble rumnore3pl. @usnueckre 3aKOHbI U Teopud. ['paHUIIbI
MPUMEHUMOCTH  (PU3NUECKUX 3aKOHOB. [IpHMHIUIT COOTBETCTBUS.
Ponb 1 MecTo ¢u3vKU B (OPMUPOBAHUM COBPEMEHHOW HayuyHOMU
KapTUHBI MUPa, B MPaKTUUECKOU [1eITeJIbHOCTH JIFOiei
2 MEXAHUKA
2. KNMHEMATUKA
1
2.1.1 MexaHHueckKoe JBIDKeHHe. OTHOCHUTE/ILHOCTh

MexaHu4eckoro aswxeHus. Cucrema orcuera. Tpaekropus

2.1.2 ITepemeliieHre, CKOpOCTh (CpefHSISI CKOPOCTb, MIHOBEHHas
CKOPOCTb) ¥ YCKOPEHHe MaTepUabHON TOUKH, UX MTPOEKIIMH Ha OCU
cucteMbl KoopauHaT. CrioKeHHe TiepeMellieHnid U CJI0KeHue
cKopocTeit

2.1.3 PaBHOMepHOe M paBHOYCKODEHHOe  TNpsIMOJIMHENHOe
JBwkeHue. ['papyku  3aBUCHUMOCTM  KOODJMHAT, CKOPOCTH,
YCKOpeHus], IyTH U IlepeMellieHHUss MaTephajbHOM TOUYKM OT

BpeMeHH
2.14 CBoOozHOe majieHue. Y CKOpeHHe CBOOOIHOTO MaIeHUsI
2.1.5 KpuBonuHeiiHoe  gBukeHue. PaBHOMepHOe — JBIDKeHHE

MaTepuaJibHOM TOUKU TI0 OKPY)KHOCTH. YTJiOBasi CKODOCTh,
JMMHelHasi ckopocThb. Ilepuof u vactota. LleHTpocTpemuTensHOe
YCKOpeHHe

2.1.6 TexHUueckue yCTPOMCTBA: CIUAOMETD, ABMW>KEHUe CHAapsIOB,




LIeTIHbIe ¥ peMeHHbIe TTepefaunt

2.1.7

ITpakTuueckue paboThl. V3MepeHre MTrHOBEHHOW CKOPOCTH.
VccnefoBaHue COOTHOLUEHHSI MeXZAy IyTsMM, TPOHEeHHbIMU
Te/IOM 3a I0C/1efloBaTe/IbHble paBHbIE IPOMEXYTKA BPEMEHU IIpU
PaBHOYCKOPEHHOM [BWKEHHMU C HayaJbHOW CKOPOCTBHO, PaBHOM
Hy/t0. J3yueHue [BWKeHMs LlIapuka B BSI3KOM >KUAKOCTH.
M3yueHue BIKEHHS Tesla, OPOILIEHHOr0 TOPU30HTA/IBHO

JIMHAMUKA

2.2.1

[Mpunuun otHocuTenbHOCTH ['anunes. [lepBbiii  3aKOH
Hrerorona. MIHep1jyaibHbIe CUCTeMbI OTCYeTa

2.2.2

Macca Tena. Cusa. IIpyHLUAIT CyTIeprio3syLyy CUiI

2.2.3

Bropoit 3akoH HbloToHa fJii MarepuanbHONM TOUKU B
uHepiuanbHol cucteMe orcueta (MCO). Tpetuii 3akoH HbioToHa
TSI MaTepUaIbHBIX TOUeK
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3aKoH BCEMHPHOI'O TATOTEHMH. Cuna TsDKeCTu. HEpBaH
KOCMHYeCKas CKOPOCTb. Bec Tena

2.2.5

Cua yripyrocTy. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TPeHUSI CKOJIbXKEHUS] U
cuia TpeHus 1okost. Kosdduuyent tpenus. Cusia CONpOTUB/IEHUS
TIpU JBWKEHUU Tejla B )KUAKOCTH U/ rase

2.2.7

[MToctynaTenbHOe ¥ BpaljaTesibHOE [BIKeHHe abCOI0THO
TBEpJOro Tesa

2.2.8

MOoOMEHT CW/Ibl OTHOCUTENBHO OCH BpalleHus1. [lneuo cubl
YcnoBust paBHOBecus TBepgoro tesa B UCO

2.2.9

TexHUuyeckre  yCTpOMCTBa:  MOALIMITHUKY,  [BIDKEHHe
HCKYCCTBEHHBIX CITYTHUKOB

221

[TpakTyeckre paboThl. V3yueHue [BIKeHUs Opycka IO
HAaKJIOHHOW IVIOCKOCTH T0J, [JleliCTBMEM HeCKOJbKUX CHIL
VccnenoBanue 3aBUCUMOCTH CH/T YTIPYTOCTH, BO3HUKAMOIIUX B
JedopmupyemMoii Ipy>KriHe ¥ pe3HOBOM 00pasrie, OT BeTMUMHBI UX
Jedopmaruu. MccnenoBaHue yc/ioBUl paBHOBECHSI TBEPOrO Terla,
VIMEIOIIIeT0 0Ch BpalljeHust

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1 NMnynec MaTepuasbHOM TOUKHM, CUCTEMbl MaTepUalbHbIX
TOYeK. IMIy/ibC CUJIbI U U3MEHeHHe UMITYJIbCa Tesla

2.3.2 3akoH coxpaHenust umitysbca B ICO. PeakThBHOe JBMXKeHWE

2.3.3 Pabota cusbl

2.3.4 MOILHOCTb CUJIbL

2.3.5 KuneTtnueckast sHeprusi MarepuanbHOi TOuku. TeopeMa o

KMHeTUYeCKON SHeprun




2.3.6

[NorenuyaneHas sHeprus. [loTeHIManbHasi SHeprust ynpyro
nedopMHUpOBaHHOW TIpyKMHBI. [loTeHLManbHasi 3HEPrusi Tena
BOJIM31 TIOBEPXHOCTH 3eM/IH

2.3.7 [MoTeHManbHBIE ¥ HEMIOTeHIUaNbHble cUbl. CBsi3b paboThI
HEIOTeHJUA/IbHBIX CWJI C W3MEeHEHHeM MeXaHWYeCKOHW 3SHEepruu
CUCTeMbI Tesl. 3aKOH COXpaHeHUs] MeXaHUueCKol 3Hepruu

2.3.8 Yrpyrue v HeyIpyrue CTO/IKHOBEHUS

239 TexHuueckue yCTPOWCTBA: [BW)KEHHE pakeT, BOJOMeT,
KOIep, NPY>KUHHBINA TUCTOJ/IET

2.3.1 ITpakTuueckue paboTel. Mi3yueHre CBs3W CKOPOCTeH Tesl Mpu

Heyrpyrom ypnape. McciemoBaHue CBs3u  paboThI
M3MeHeHHeM MeXaHMUeCcKOoH SHepruu Tefa

CUlIbl C

MOJIEKYJIAPHAA ®U3NKA U TEPMOIMHAMUKA

OCHOBBEI MOJIEKYJIAPHO-KMHETUUYECKO TEOPUM

3.1.1 OCHOBHBI€ TT0JIOXKEeHUST MOJIEKY/IIPHO-KUHETHUYECKOW TeOPHH.
bpoyHoBckoe pBwkeHue. [uddysus. XapakTep [ABWKEHUS U
B3aMMO/elCTBYSI YaCTHL] BellleCcTBa

3.1.2 Mogenu cTpoeHUs] Ta30B, XXUJKOCTeM U TBepAbIX Tel U
00BsICHEHHE CBOMCTB BeIlleCTBa Ha OCHOBE 3THUX MOJe/IeH

3.1.3 Macca wMonekya. KomuuectBo BeljectBa. IlocrosiHHas
ABorazpo

3.1.4 TernnoBoe paBHOBecue. Temmeparypa U ee HU3MepeHHUe.
[TTkasna Temmeparyp Llenscus

3.1.5 Mopens  upeanbHoro  rasa. OCHOBHOe  ypaBHeHUe
MOJIEKY/ISIPHO-KMHEeTHUeCKOW TeOpUU HZiearbHOro rasa

3.1.6 AbGcomnoTHast TeMIiepaTypa Kak Mepa cpejHeli KWHeTHUeCKOU
SHepruy TeIUIOBOTO JBIKeHMs 4acTwll rasa. Illkama Temmeparyp
KenbBuHa

3.1.7 YpaBHeHue KnaneiipoHa - MeHzeneeBa. 3akoH [lanbToHa

3.1.8 l'a30Bble 3akoHBI. M3o0mpoueccel B uAealbHOM rase C
TOCTOSIHHBIM KOJIMUECTBOM BellleCTBa: U30TepMa, U30X0pa, u3o0apa

3.1.9 TexHUUECKUe YCTPOMCTBA: TEPMOMETP, bapoMeTp

3.1.1 [TpakTyeckre paboTel. M3MepeHWe MacChl BO3AyXa B
K/accHol  KomHate. VccnejoBaHue — 3aBUCHMOCTA — MeXAY
rapaMeTpaMy COCTOSIHUSI pa3pekeHHOro rasa

OCHOBBI TEPMOJVHAMUMKN

3.2.1 TepMmoguHamuyeckass  CcUCTeMa. BHyTpeHHsss — 3Heprus
TepMO/IMHaMUUeCKOW CUCTeMBI U CII0CO0bI ee U3MeHeHUs!

3.2.2 KonmuectBo Teruiotel W pabota. BHyTpeHHsisi 3Heprus




OAHOATOMHOI'O HM/iea/IbHOT'O I'a3a

3.2.3

Bugel Terioriepefaud:  TeIUIONMPOBOJHOCTb, KOHBEKI[HS,
u3nyueHre. TeryioeMKOCTb Tejla. YJe/lbHasi —TelJIOEMKOCTb
BelllecTBa. PacueT KosMuecTBa TeIVIOTHI IIPU TeIJIoNepeaye

3.2.4

[lepBbifi 3aKOH TepMOJUHAMUKU. [IprMeHeHUe TIepBOTO
3aKOHa TepMOJWHAMHKK K  u3omponeccaMm. ['paduueckas
WHTeprpeTalysi paboTel rasa

3.2.5

TerioBble  MamyHbL,  [IpUHIUIBI  JEMCTBUSA — TETUIOBBIX
MamiiH. [Ipeobpa3oBaHusi SHEPrMM B  TEIUIOBBIX  MalllMHAaX.
Koaddurment mosnesHoro peiicteust (ganee - KIIJ]) TerioBoi
MawuHbl. Lukin KapHo v ero KIT/]

3.2.6

Bropoii 3akoH TepMoarHaMUKH. HeoGpaTHMOCTD TpoIieccoB
B mpupofie. TeruioBble fBUraTtenyd. DKOJOTWYeCKHe TIPOOIeMbl
TeI/I0O3HePreTUKU

3.2.7

TexHuyeckre  yCTPOWCTBAa:  JBUTATe/lb  BHYTPEHHETO
cropaHwsi, ObITOBOY XOJIOIU/ILHUK, KOHIULIMOHED

3.2.8

IIpakTrueckue paboTHL N3mepenue yenbHON
TeI/IOEMKOCTH

ATPEI'ATHBIE COCTOAHNMA BEINIECTBA. ®A30BBIE ITEPEXO/IBI

3.3.1 IMapoobpa3oBaHve U KOHZeHcalusl. VcrapeHne W KHUITeHUe.
YnenbHas TeTyoTa mapooOpa3oBaHusi. 3aBUCUMOCTb TeMITepPaTyphl
KUIIeHUs OT JiaBieHUs]

3.3.2 AOconmoTHasE ¥ OTHOCHTe/bHasl B/IQKHOCTb — BO3ZyXa.
HacpiiieHHbI# map

3.3.3 Teepmoe Teno. Kpucrammmueckue u amopdHbIe Tesa.
AHu30TpOMUS  CBOMCTB  KpUCTa/ioB. JKuakue  KpUCTalbL.
CoBpemeHHbIe MaTepHasbl

3.3.4 [lnaBnenne ¥  Kpucta/uMsauus. YJeabHas  TeIUiOTa
raBnenus. CyomMariyst

3.35 YpaBHeHue TeryioBoro 6anaHca

3.3.6 TexHuueckre yCTpONCTBA: TUTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOIMU MOJIyUeHHs COBPEMEHHBIX MaTepUasIoB, B
TOM UYKCJIe HAHOMAaTepuaaoB, U HAHOTEXHOJIOTUU

3.3.7 ITpakTHueckue paboThl. MI3MepeHue BIa)KHOCTH BO3/yXa

SJIEKTPOJUHAMUKA
JJIEKTPOCTATUKA

4.1.1 OnexkTpu3alusi Tel. DJIeKTpUUecKuii 3apsz. [Ba Bupa
3/7IeKTPUYECKUX 3apsi/ioB

4.1.2 [TpoBOgHYKM, IU3/IEKTPUKHY Y TIOMYTIPOBOJHUKUA




4.1.3

3aKoH COXpadHeHUA 3/IEKTPUUECKOI'0 3apsdA/ia

4.1.4 BsaumogeiictBue 3apsoB. 3akoH KynoHa

4.1.5 DJIeKTpuYeckKoe 1iosie. HarpspkeHHOCTb  3JIEKTPUYECKOTO
nona.  IlpuHiun  cyneprniosuiuu. JIMHMKM — HaNpsPKeHHOCTH
JIEKTPUYECKOTO0 N0JIS

4.1.6 Pabora cunm amekTpocTaTHueckoro Tons.  [loTeHIuar.
PasHOCTh TIOTeHIMaToB

4.1.7 IIpoBOJHUKY U AU3/IEKTPUKU B ITIOCTOSSHHOM 3JIeKTPUUECKOM
nosie. /IusnekTprueckast MIpOHHLAeMOCThb

4.1.8 DJieKTpoeMKOCTh. KoHzeHcaTop. D1eKTPOeMKOCTb JIOCKOTO
KOH/ZIeHCaTopa. DHeprus 3apsbkeHHOr0 KOHZeHCaTopa

4.1.9 TexHUYyecKre yCTPOWCTBA: 3/MEKTPOCKOI, 3JIEKTPOMETP,
3/IeKTPOCTaTUYeCKast ~ 3alljiTa, 3a3eMJIeHHe 3JIeKTpOrpubopoB,
KOH/leHCaTop, KCePOKC, CTPYHHBII IIPUHTED

4.1.1 [MpakTnyeckre  paboTel. V3MepeHHe  31€KTPOEMKOCTU

0 KOH/IeHcaTopa

IIOCTOSAHHBIN 3JIEKTPUUYECKH TOK. TOKU B PA3JIMUYHBIX
CPEIOAX

4.2.1 YcnoBusi CylecTBOBaHUS TOCTOSIHHOTO — 3JIEKTPUYECKOTO
ToKa. Vicrounuku Toka. Cuta Toka. [T0CTOSIHHBINM TOK

4.2.2 Hanpspkenue. 3akoH OMa /151 yyacTKa Lienu

4.2.3 DJIeKTpUUeCKOe COTIPOTUBJIEHUE. YielbHOe COMNpPOTHBIIEHUE
BelllecTBa

4.2.4 ITocnepgoBaTenbHOE, NapaiienbHOe, CMelllaHHOe COoelMHEHue
TIPOBO/IHUKOB

4.2.5 PaboTa anekTpuueckoro Toka. 3akoH oy - JIeHiia

4.2.6 MOILIHOCTB 3/IeKTPUYECKOr0 TOKa

4.2.7 3MeKTpPOABIWKYyIllass cwia (ganee - 3JC) u BHyTpeHHee
COTIPOTUBJIEHWE MCTOUHWMKA ToKa. 3akoH Oma Jjs  TI0/IHOM
(3aMKHYyTOI1) 3/1eKTpuyuecKoi 1ernu. KopoTkoe 3aMbiKaHye

4.2.8 DJIeKTPOHHast MPOBOAUMOCTb TBEPABIX MeTaJl/IoB.
3aBUCUMOCTb  COMPOTHB/IEHWS MeTa/UIOB OT  TeMIepaTypbl.
CBepxnpoBOJVMOCTb

4.2.9 OneKTpUYecKMid TOK B BakyyMme. CBOMCTBa 3/71€KTPOHHBIX
My4YKOB

4.2.1 ITommynipoBogHUKHU. CobGcTBeHHast u IpUMeCHas

0 MPOBOAMMOCTb  TOJIyNIPOBOAHUKOB. (CBOMCTBA p-n  Iepexoja.
I[TosyTripoBOAHMKOBBIE TTPUOOPHI

4.2.1 OneKTpUYeCKUd TOK B 3JIEKTPOINTAaX. ODJIEKTPOJIUTHYeCKas




1 JUccoupanusi. JJIeKTPO/IU3

4.2.1 OnekTpyuyecKuii TOK B rasax. (CaMoOCTOSITeSbHBIA U
2 HEeCcaMOCTOsITe/IbHbIN paspsif,. PasnuuHble THIIBI CAMOCTOSITEILHOIO
pa3psazsa. Monnus. [1na3ma

4.2.1 TexHuYecKre yCTPOUCTBA: aMIiepMeTp, BOJILTMETP, PeocTar,
3 HWCTOYHUKHU TOKa, 3J1IeKTpOHarpeBaTe/bHble npubophI,
3/IEKTPOOCBETUTE/IbHBIE TPUOOPHI, TEPMOMETDP COTPOTUBJIEHUS,
BaKyyMHBI Jivi (Vi TEPMHUCTOPLI u (hoTope3ncTopsl,
T0JTyTIPOBOJAHUKOBBIH IU0/], TalbBaHUKA

4.2.1 ITpakTuueckre paboThl. V3yueHne CMEIIaHHOTO COeJUHEHUs
4 Pe3UCTOPOB.

N3mepenne 3/JC HUCTOUHMKA TOKA U €ro BHYTPEHHEro
conpotuBienus. HabmozeHue sinekTponusa

Tabnwia 14.2

I[TpoBepsieMble TpeOOBaHMS K pe3y/bTaTaM OCBOEHHSI OCHOBHOM

obpa3oBarebHOM Tiporpammel (11 Kacc)

Kon ITpoBepsieMble MTpeZMeTHBIE Pe3y/IbTaThl OCBOEHHSI OCHOBHOM
TIPOBEPSIEMOT o0pa3oBarebHOM TIPOrPaMMBI CpeiHero 0011ero o6pa3oBaHus
0 pe3yJsbTara

11.1 JeMOHCTpUpOBaTL Ha TMpUMepaXx pojib U MeCcTo (UMK B
(hOpMUDOBAaHWM COBPEMEHHOW HAyuHOW KapTUHbI MWpa, B Pa3BUTHH
COBpPeMeHHOM TeXHUKHU U TeXHOJIOTHUM, B IPaKTUUeCKOU JesiTeIbHOCTH JIF0eH,
L[e/IOCTHOCTb U IMHCTBO (hri3UuecKoil KapTUHBI MUpa

11.2 YuuTbIBaTh TPaHULBl TIPUMEHEHUs] W3yUeHHbIX (HU3UUeCKUX MOZesei:
TOUEYHBIN 3/1eKTPUUECKUi 3apsi, si/iepHasi MoJie/ib aToMa, HyK/IOHHasi MOJesb
aTOMHOTO si/Jpa TIpU pellieHUU Hr3UUeCcKUX 3a7au

11.3 PacriozHaBath (u3nueckue siBieHUs (MPOIeCcChl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB 3/IeKTPOJMHAMHMKM W KBAaHTOBOW (DM3WKHU: 3/IeKTpUYecKas
TPOBOJUMOCTbD, TETJIOBOe, CBETOBOE, XMMHUYeCKOe, MarHUTHOE JIelCTBUSI TOKa,
B3aUMOJENCTBME MAarHUTOB, 9/M€KTPOMAarHUTHasi HWHAYKOWs, JAefCTBHe
MarHUTHOTO TI0/Ii Ha TIPOBOAHUMK C TOKOM U JBVWKYIIAWCS 3aps,
3/1IeKTPOMAarHuTHBIe KoJiebaHusl ¥ BOJIHBI, TIPSMOJIMHEHHOe PacTipoCTpaHeHre
CBeTa, OTpaKeHHe, T1pejioMieHHe, UHTepdepeHUus, Audpakuus U
ToJiApU3alvsi  CBeTa, /WCTepCHsi CBeTa, (poToanekrpuueckuii  3ddekt
(botosddekT), cBeTOBOE MAaBieHUe, BO3HUKHOBEHHE JIMHEWUATOrO CIEKTpa
aToma BO/IOpPO/ia, eCTeCTBeHHasi U UICKyCCTBeHHasl PaZJM0aKTUBHOCTh

11.4 OnuceIBaTh ~ W3yueHHble  CBOMCTBA  BelljeCTBa  (3/IeKTpUUECKUe,
MarHuTHbIe, ONTHUeCKUe, IeKTPUUeCKYI0 IPOBOAUMOCTD Pa3/InuHbIX Cpefl) U
3/IeKTPOMAarHUTHLIE sIBIeHHs (ITPOL[ECCHI), UCITONb3Ysl (PU3NUeCKre BeTMUUHbIL:
IeKTpUUeCKWd  3apsi, Cwia TOKa, JJeKTpUUeckoe  HarpspKeHHe,
3/IEKTPUYECKOe COTPOTHMB/IEHHEe, PAa3HOCTh ToTeHIManoB, 3/IC, pabora Toka,
WHIYKIYS MarHATHOTO TOJis, cuia Amrepa, cuia JlopeHua, UHIYKTUBHOCTh




KaTYLIKY, SHEepryusl 3/71eKTPUYeCKOro U MarHUTHOIO I10Jiel, Nepuoj, U 4acToTa
KosebaHuii B Koje0aTeslbHOM KOHTYpe, 3apsi[, U CWla TOKa B TpoIjecce
TapMOHHUECKHUX 3/IEKTPOMAarHUTHBIX KoJiebaHui, (OKyCHOe pacCTosiHWe U
OITMYeCKas CWIa JIMH3bI; NIPY ONKUCAHWY NIPaBU/IBHO TPaKTOBaTh (PU3MUeCKUil
CMBIC/T UCTIO/Ib3yEMBIX BeJIMUWH, WX 0003HAUeHWs U eAVHULIbI; YKa3blBaTh
¢opMmyrbl, CBf3bIBAMOLME [AHHYH (U3UYECKYyH0 BEeJWUMHY C JApPYIMMHU
Be/IMYMHAMU

11.5

OnuceiBaTh M3y4yeHHbIe KBAHTOBbIE SIBJIEHWSI M TIPOLIECCHI, MCIIOJIb3YS
¢usnueckue BeJIMYMHBL: CKOPOCTh 37IeKTPOMAarHUTHBIX BOJIH, [IMHA BOJIHBI U
YyacToTa CBeTa, SHeprusi U UMMY/bC (OTOHA, TIEPUOJ, TTO/ypacliaja, SHeprust
CBSI3W aTOMHBIX sifiep; TIPU OIUCAHWM TIPAaBULHO TPaKTOBaTh (DHM3WUYeCKUit
CMBIC/T WCIIO/b3YeMbIX BelMWYMH, MX 0003HaueHWs M eIMHUI[bI; YKa3bIBaTb
(dopMmyIbl, CBf3bIBaMOLMe [AHHYH (U3UYECKYyH0 BeJWUMHY C JApYIMMHU
Be/TMYMHAMH, BBIYUC/ISATH 3HaUeHWe GU3NUeCcKol BeJTMUMHbI

11.6

AnanusupoBath (¢Gu3MuUecKUe TIPOLeCChl U sIBJIEHWS, UCIIOJIb3Ys
(u3nUecKre 3aKOHBI U TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI TT0C/IeJ0BaTeTbHOTO U
rapasuie/lbHOr0 COeIMHEHUS TMPOBOJHUKOB, 3aKOH [Ixoynas - JleHija, 3akoH
3/1eKTPOMarHWTHOM MHAYKLMM, 3aKOH IIPSIMOJIMHENHOrO paclpoCTpaHeHust
CBeTa, 3aKOHbl OTPa)KeHWs CBeTa, 3aKOHbI IIPe/IOM/IEHUs] CBeTa, ypaBHeHHe
OuHwTeliHa A1 QoTosddekra, 3aKOH COXpaHEHHs SHEPruM, 3aKoH
COXpaHeHUs] UMITY/IbCa, 3aKOH COXPAaHEHWs 3/eKTPUYeCcKOro 3apsifia, 3aKOH
COXpaHeHUs] MacCOBOIO 4YMC/a, IOCTy/naThl bopa, 3aKOH pajoaKTUBHOI'O
pacrazia; mpu 3TOM pasinyaTh C/AOBECHYH (DOPMYJIMPOBKY 3aKOHa, €ero
MaTeMaTU4yeCKoe BhIpayKeHre 1 YC/IOBUS (TPaHULIbl, 00/1aCTH) IPUMEHUMOCTH

11.7

OmpefienATh HampaBieHWe BEKTOPA WHAYKLWW MAarHUTHOTO TIOJS
TIPOBO/THUKA C TOKOM, CHJ/IbI AMriepa U cubl JIopeHIja

11.8

CTpouTh 1 ONMCHIBATh N300pa’keHHe, CO3/jaBaeMOe MJIOCKMM 3€pKaJioM,
TOHKOM JIMH30U

11.9

BBIMOMHAT SKCMIEPUMEHTBI TI0 UCC/IEJOBAaHUIO (PU3NYECKUX SIBJIEHUN U
TIPOLIECCOB C MCIOJ/Ib30BaHUEM TIPSMBIX M KOCBEHHBIX W3MEPEHUH; TIPU 3TOM
tdopmynvpoBaTh TipobieMy (3a7auy) W THIIOTe3y y4eOHOro 3KCIIePUMEHTa,
cobupaTh YCTaHOBKY W3 TIPE/JIOXKEHHOTO 000pYZ0BaHUs, TIPOBOAUTE OIBIT U
(hopMyMpOBaTh BLIBO/IBI

11.10

Ocy1iecTBisiTe  MpsiMble M KOCBEHHbIe U3MepPeHusi (PU3NUecKux
BeIMUMH, TIPU 3TOM BbIOMpATh ONTUMAJbHBIA CHNOCOO W3MepeHUS U
HCIT0JTb30BaTh U3BECTHBIE METO/[bI OLIeHKU MOTPELIHOCTEN N3MepeHUN

11.11

WccnenoBate 3aBUCMMOCTU (U3UUECKUX BEIMUYMH C MCII0/Ib30BaHUEM
TPSIMBIX W3MEPEHW; TMPYU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DMKCHUPOBATh
pe3y/bTaThl MOJYYeHHOW 3aBUCUMOCTH (PU3HUUECKUX BEJIMUWH B BHJE TaOJHLI
U rpa(uKoB, feaTh BbIBO/bI 110 pe3y/bTaTaM UCC/lel0BaHus

11.12

Cobmopats mpaBuia 0Oe3omacHOro TpyAa TMpH  TPOBeZieHUH
WCCNIe/IOBaHUE B paMKax  y4eOHOrO  JSKCTIepUMeHTa,  yueOHO-
UCC/Ie/JOBaTe/IbCKOW W TPOEKTHOM  /IeSITe/IbHOCTH C  WCIO/Ib30BaHHUEM
V3MepUTEJTbHBIX YCTPOUCTB U 1ab0paTOpHOTO 000PYA0BaHUS

11.13

Pemmath pacyeTHble 3aZiauM C SIBHO 3aflaHHOM (hM3WYeCKOW MOJesIbIo,
WCTIOJb3ysT (PM3HMUeCKUe 3aKOHbI Y TIPUHIUIBI;, Ha OCHOBE aHa/i3a yCJIOBUS
3a/lau BRIOMPATh (U3UUECKYI0 MO/eb, BBIZEIATh (PHU3UUecKre BeJUUHHBI U
(hopmybl, HeOOXOAUMBIE /IS ee PelleHus], TIPOBO/IUTh PACUEThI M OL€EHUBATh




Pea/IbHOCTE I10/IYyUE€EHHOI'O 3HAUYEHUSA ¢)H3HHECKOﬁ Be/IMYMHBI

11.14

Pemmats KaueCTBeHHbIe 3a/jauu: BLICTPauBaTh JIOTUUeCKA
HENPOTUBOPEUMBYHO LIETIOUKY pacCy’KAeHui C oropoii Ha W3yueHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (hHU3UUeCKUe sB/IeHUS

11.15

Wcnonb30BaTh TIpU  peIIEHUM  yueOHBIX  33/lad  COBPEMEHHbIe
VHPOPMAaLMOHHBIE ~ TEXHOJOTWH  [Jjid  TIOMCKa,  CTPYKTYPUPOBaHWUS,
VHTEepIpeTalid U TpeJCTaB/ieHus yueOHOM ¥ HAayYHO-TIOIMY/ISIPHOM
vHboOpMalUM, TIOMYYeHHOM W3 Pa3IMyHbIX MCTOYHUKOB; KPUTUUYECKH
aHa/IM31UpoBaTh MOyYaeMyto MHPOPMaLUIO

11.16

OOBSCHATh TIPUHIIWTIBI JIEMCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX
YCTPOKMCTB; pa3nnuaTth YC/IOBUS WX 0€30MacHOrO WCTO/b30BaHUs B
TOBCeHEBHOMN XKHU3HU

11.17

ITpuBOAUTh TIpUMEpBI BK/IaJla POCCUHMCKUX W 3apyOeKHBIX YyUeHbIX-
(U3MKOB B pa3BUTHe HayKH, B 00bsICHEHHE TIPOLIECCOB OKPYKAIOIIIero Mupa, B
pa3BUTHE TeXHUKU U TEXHOJIOTUM

11.18

Vcrionb30BaTh TeOpPeTHUeCKHWe 3HaHWSI M0 (U3MKe B IOBCEJIHEBHOW
>Ku3HM [y obecrieyeHusi Ge3omacHOCTH TIpY oOpalieHuu ¢ Tipubopamul U
TeXHUUECKUMHU YCTPOWCTBaMH, [l COXPaHEHUsI 37I0POBbsi U COOJHOJEHHs
HOPM 3KO0JIOTHUECKOT0 [T0Be/IeHUsI B OKpYJKarolliel cpejie

11.19

PaboTtaTh B TpyImre C BBIMOJHEHHEM Pa3/IMUHBIX COLIMA/BHBIX pOJie,
M/IaHUPOBATh PabOTy TPYIIbl, PAL[MOHATLHO PACTIpe/iesisiTb 0053aHHOCTH M
M/IaHUPOBATh  [IeSITe/IbHOCTh B HECTaHJAPTHBIX CUTYal[UsIX, afeKBaTHO
OLIEHMBATh BK/IaJ, KaKAOrO U3 YYaCTHUKOB TPYMIbl B  pelleHue
paccMaTpHBaeMOil POOIeMBI

ITpoBepsieMble 3/1eMeHThI cofiepkanus (11 Knacc)

K

oA,
paszena

TpoBepsieM

JJIEMEHTa

KOA HpOB epdaeMble 3JIEeMEHTBI COAEePKAHWA

oro

SJIEKTPOAVTHAMUKA

MAI'HUTHOE IIOJIE. SJIEKTPOMATHUTHAA UHAYKLINA

4.3.1 INocTosiHHBIe ~MarHWThl. B3auMogeliCcTBHe  MOCTOSHHBIX
MarHuToB
4.3.2 MarHuTHOe 1osie. BeKTop MarHUTHOM MHAYKLUM. [IpyuHImn

Cynepriosvuyy. JIMHUM MarHUTHOW WHAYKUuM. KapThHa nuHM
MarHUTHOW WHAYKLIH M0 TIOCTOSTHHBIX MarHUTOB

4.3.3 MarauTHoe TI0/ie TIPOBOJHMKA C TOKOM. KapTuHa JIMHUMN
MO/ JIMHHOTO TPSIMOTO MPOBOJHMKA U 3aMKHYTOrO KOJbLIEBOTO
TPOBOJHKMKA, KaTYyIIKU ¢ ToKOM. OmbIT Opcresa. B3avmopelicTBue
TIPOBO/IHUKOB C TOKOM




4.3.4

Cuna Amriepa, ee MOZIy/Tb M HarpaB/ieHe

4.3.5 Cuna JlopeHua, ee MOAy/b W HarpaBjieHWe. [IBrkeHue
3apsOKeHHOW YacTWLGI B OJHOPOJHOM MarHWTHOM mosie. Paborta
cusiel JIopeHua

4.3.6 SIBneHue 3/1eKTPOMarHUTHON UHYKIUU

4.3.7 [ToToK BeKTOpa MarHUTHON MHAYKLMA

4.3.8 OAC wuHAyKUWMU. 3aKOH 3/eKTPOMAarHUTHOW UHIYKLWA
Dapages

4.3.9 BuxpeBoe »snektpuueckoe rmone. 3JC wuHAYKUMKA B
MPOBOJIHUKEe, ABWKYLIEMCS TIOCTyNarelbHO B  OJZHOPOJHOM
MarHUTHOM I10J1e

4.3.1 ITpaBuno Jlenna

43.1

NHyKTUBHOCTS. Arnenue

CaMOUHAYKLIAU

CaMOUHYKLIUU. 20C

43.1

BHEPFHH MarHMTHOI'O MOJIA KATYIIKKX C TOKOM

43.1

BJIEKTpOMElFHI/ITHOG 11oJie

4.3.1 TexHuueckue yCTpoicTBa: MOCTOSIHHbIE MarHuThI,

4 3/71eKTPOMAarHuThl, JIeKTPOABUTaTe/b, YCKOPUTEIN 3/IeMeHTapHbIX
YaCTULl, MHYKIMOHHasi TIeUb

4.3.1 ITpakTrueckue paboThl. M3yueHue MarHUTHOTO TIOJIS

KaTyLIKK ¢ TOKOM. MccejoBaHue [iefiCTBUS TIOCTOSTHHOTO MarHWTa
Ha paMKy C TOKOM. McciezoBaHue siBIeHUsl 3/1eKTPOMAarHUTHOMN
VHAYKOUA

KOJIEFAHMSA N BOJIHBL

MEXAHNYECKUE N SJIEKTPOMATHUTHBIE KOJIEBAHUA

5.1.1 KonebaTenbHast cUCTeMa. CBoOopiHbIE Kojie0aHMsl.
l'apmonnyeckre Konebanusi. [lepuos, yactora, aMrMTyza u Qasa
KosiebaHui

5.1.2 [Ipy>kKMHHBIN MasATHUK. MaTeMaTUUeCK1ii MassTHUK

5.1.3 YpaBHeHUe rapMOHUYeCKNX Kosebanuid. KnHematnueckoe u
IUHAMUYeCKOe OI1CcaHue KomedaTenbHOro ABWKEeHHUS

5.1.4 [TpeBpaijeHre SHEPTUU TIPH TapMOHHUECKUX KOIeOaHMsX.
CBsi3b  aMIUIUTYAbl  KosiebaHWIT  MCXOAHOW  BeMUYMHBI  C
aMITUTyJaMH KOsieOaHHi ee CKOPOCTH 1 YCKOpPEeHUsI

5.1.5 KonebarenbHblii KOHTYp. CBOOOJHBIE 3/1€KTPOMarHUTHbIE

KojebaHusa B naeajabHOM KoJjiebaTe/IbHOM KOHTYpe. Amnasnorus
MeX1y MeXdHWYeCKMMH HW 3/IEKTPOMarHUTHBIMU KOJIe0aHUAMM.




®opmysia TomcoHa

5.1.6 3aKoH COXpaHeHHUsl SHEPTUM B WJeaJbHOM KoyiebaTesbHOM
KOHType

5.1.7 BeiHYXK/]eHHBle ~ MeXaHWYecKHe KojeOaHus. Pe3oHaHC.
PesonancHass  KpuBas.  BbIHyXKJeHHble  3/1eKTPOMarHUTHbIE
KosiebaHusI.

5.1.8 [epemeHHbIM TOK. CHHYCOW/A/IbHBIH [TepeMeHHBIN TOK.

5.1.9 MOoOILIHOCTE  [epeMeHHOIr0  TOKa.  AMIUIMTYJHOe U
JlefiCTByOlI|ee 3HaUeHUe CUJIbl TOKA U HalpsDKeHUS

5.1.1 TpanchopmaTtop. [Tpou3BoACTBO, Mepefaya U MoTpebiieHue

9/IEKTPUYECKOW  SHEpPruu.  OKOJOTWYeCKhe  PUCKA  TIpH
IIPOU3BOZCTBE 371eKTPUUYEeCKOM 3Hepruu. KysbTypa MCIO/b30BaHUs
3/IeKTPO3HEPTUU B NTOBCEJHEBHOW KU3HU

5.11

TexHuyeckre yCTpOiicTBa: celicMorpad, 3/1eKTpUUECKUit
3BOHOK, JIMHWM 37IeKTpoTiepeiad

5.1.1

IIpakTrueckue  pabotbl.  McciemoBaHue — 3aBUCHMOCTH
repuojia MasbiX KosiebaHWM rpy3a Ha HUTU OT [JIMHBI HUTH U
Maccel rpysa. MccienoBaHue IIepeMEHHOTO TOKA B LM U3
1oC/ej0BaTe/IbHO  COeJMHEHHBbIX KOHJEHCAaTopa, KaTyWKd U
pesucropa

MEXAHNYECKUE N 5JIEKTPOMAT'HUTHBIE BOJTHBI

5.2.1 MexaHuueckue BOJIHBI, YCJIOBUS pacripocTpaHeHus. Ilepuog.
CKOpOCTb pacrnpoCTpaHeHHsl W [JWHa BOJIHBEL llomepeuHble M
MPOJ,0/IbHbIE BOJIHBI

5.2.2 Wutepdepeniys v aAudpakuysi MeXaHUIeCKUX BOJH

5.2.3 3Byk. CkopocTk 3ByKa. ['pOMKOCTH 3ByKa. BricoTa TOHa.
TeMOp 3ByKa

5.2.4 DJIeKTPOMarHUTHbIE BOJIHBI. YcnoBus W3/1y4YeHus
3/IeKTPOMarHUTHLIX BOJIH. B3anMHas opueHTaius BektopoB E, B u

B 3/IEKTPOMarHMTHO BOJIHE B BaKyyMe

5.2.5 CaoiicTBa 3/IeKTPOMAarHUTHBIX BOJIH: OTpa’KeHue,
rpesioM/ieHUe,  mosisipu3anus, Audpaxuus, UHTepdepeHLys.
CKOpOCTb 3/1eKTPOMarHUTHBIX BOTH

5.2.6 IIkana 3/IEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
3/IEKTPOMAarHMTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyHOMOBEI paguoCBA3M U TeneBUJeHWs. Paauosiokanus.
O/eKTPOMarHUTHOe 3arpsi3HeHue OKpY Katollieil cpe/ibl

5.2.8 TexHWYecKre yCTPOWCTBa: My3bIKajAbHble WHCTPYMEHTHI,

y/IbTPa3ByKOBasi AMArHOCTHKA B TeXHWKe W MeJWlIMHe, pajap,
pa/IMOTNPHEMHUK, TeJIEBU30D, aHTeHHa, TejedoH, CBU-neub

OITTUKA




5.3.1 [IpsiMosMHeliHOe pacrpocTpaHeHUe CBeTa B OJHODOJHOMU
cpene. Jlyu cBeta

5.3.2 OrtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue
n300pa’keHurH B TJIOCKOM 3epKaJie

5.3.3 [Ipenomnenne cBeta. 3akOHbl TPeOMJIEHUSI  CBeTa.
AOGCOMOTHBIN TIOKa3aTesib MpeIoM/IeHUsI

534 [TonHoe BHyTpeHHee oTpakeHUe. [1peie/IbHBIIN yToJ1 OJHOTo
BHYTpPEHHero OTpakeHus

5.3.5 Mucnepcus ceeta. CroXkHBIN cocTaB besoro ceeta. Liger

5.3.6 Cobwupatomye ¥ pacceuBarolye JUH3bI. TOHKas JIMH3a.
@DOKyCHOe pacCTOsSIHMe W OINTHYecKas CWla TOHKOW JIMH3BIL.
ITocTpoeHue n300pakeHWH B COOMpANOLMX M pacCerBaroOLUX
mH3ax. @opMysia TOHKOM JIMH3bI. Y BelnuyeHue, aBaeMoe TMH30M

5.3.7 [penenbl NPUMEHMMOCTH T€OMeTPUYeCKON ONTHKU

5.3.8 Nurepdepeniysi ceeta. KorepeHTHbIE UCTOUHUKHU. Y CJIOBUSI
HabJroleHnsi MaKCMMyMOB M MMHUMYMOB B HHTep(hepeHIMOHHON
KapTHHe OT JBYX CHMH(]a3HbIX KOrepeHTHbIX UCTOUHUKOB

5.3.9 Oudpakius cBera. [udpakijoHHasi peleTka. YCIOBHe
HabsrofieHus [JIaBHBIX MaKCHMYyMOB TIpH nafleHnu
MOHOXPOMAaTHYeCKOro CBeTa Ha AU()PAKLMOHHYIO PeIIeTKy

5.3.1 [Tonspu3anus ceeta

5.3.1

TexHUueckre yCTpPOHCTBa: OUKW, JyHa, (oToarnmnapart,
TPOEKLIMOHHBIN  armapaT, MHWKDPOCKOT, TeJleCKOr, BOJOKOHHAs
OTITHKA, AU(paKLMOHHAs pelleTKa, TIOSIPOnZ

5.3.1

ITpakTHUecKue paboThL V3mepenue TIOKa3aTesist
nipesioMyieHus. VcciefioBaHWe CBOWCTB W300pa’keHWH B JIMH3aX.
Habmoienvie avcnepcuy cBeta

BJIEMEHTHI CIIEITMATIBHOM TEOPUM OTHOCUTEJIBHOCTHU

6.1 [panuiibl  TPUMEHUMOCTH  KJIaCCMUeCKON  MeXaHWKH.
[NocTynaTel TEOPUM OTHOCHUTENBHOCTU: WHBAPUAHTHOCTb MOAYJIS
CKOPOCTM CBeTa B BaKyyMe, TMPHUHLUI OTHOCHUTEILHOCTH
OlHIITetHA

6.2 OTHOCUTEJILHOCTh OJHOBPEMEHHOCTU. 3ame/iJleHue BpeMeHU
Y COKpalLieHHe [|TMHbBI

6.3 OHeprusi U UMMyAbC CBOOOIHON YaCTULIBI

6.4 CB#I3b Macchl C HEPTrHel U UMITYJTLCOM CBOOO/THON YaCTUIIBL.

OHeprus 1MoKosi CBOO0HOHN UaCTHULIbI

KBAHTOBASA ®U3NKA

B3JIEMEHTHI KBAHTOBOU OITTUKM




7.1.1

®otonbl. ®opmysna [lnaHka cBs3u sHepruud (OTOHA C €ro
YacTOTOW. DHEeprusi U UMIMyJ/bC (POTOHA

7.1.2 OtkpeiTvie U uccnenoBanue dotoddpderra. Ombitel AT
CroneroBa. 3akoHbl hoTo3ddekTa

7.1.3 YpaBHeHve OWHmTediHa s (oTtosddekra. "KpacHas
rpanuiia” dporo3ddekxra

7.1.4 [Masnenne ceeta. Omnbitel [1.H. Jle6eseBa

7.1.5 XUMHUeCKOe eliCTBUe CBeTa

7.1.6 TexHuyeckre ycCTpoiicTBa: (oOTO37eMeHT, (HOTOAATUMK,
conHeuHasi baTapesi, CBeTOMO],

CTPOEHUME ATOMA

7.2.1 Mogens aroma TomcoHa. Ombitel Pesepdopza 1o
WCCeJOBAHMIO CTPOeHUst aToMa. [liaHeTapHast MoZieslb aToMa

7.2.2 IMocrynatel Bopa. U3nyyenue u mnorsoieHye (GOTOHOB MpU
repexojie aToMa C OJHOTO YPOBHSI 3HepPruu Ha [Jpyroil. Bugbl
cnekTpoB. CieKTp YpOBHell 3Hepruy aToMa BoJjopoJia

7.2.3 BonHoBeie  cBoiicTBa uwactui. Bosmuer  ge  Bpoiins.
KoprmyckynisipHO-BOoMHOBOM Ayanu3M. [Judpakius 3/1eKTPOHOB Ha
KpHCTanaax

7.2.4 CrioHTaHHOe W BBIHY)XKJEHHOe H3/yueHue. YCTPOWMCTBO U
TIPUHLMT PaboTHI J1a3epa

7.2.5 TexHuueckue yCTpOMCTBa: CrieKTpasbHbI aHasu3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBbIN KOMITBIOTED

7.2.6 ITpakTrueckue pabotel. Hab/rofeHye TMHeHUaToro CrieKTpa

ATOMHOE PO

7.3.1 MeTo/b1 HabMOIEHNS ¥ PETUCTPALIMM JIeMEHTapHBIX YaCTHL]

7.3.2 OtkpeiTHe paguoakTUBHOCTH. OmbiTel  Pesepdoppa 1o
orpefie/IeHUI0 COCTaBa paZiMoakKTUBHOrO wu3nyueHusi. CBoiicTBa
anbta-, beta-, ramMma-u3nyueHus. BivsHUe paJi0aKTUBHOCTH Ha
>KUBbIe OpTaHWU3MbI

7.3.3 OTKphITHE TIPOTOHA U HeWTpoHa. Hyk/ioHHasi Mofiesib siipa
[eii3enOepra - VBaHeHKo. 3apsf sapa. MaccoBoe uuMC/IO sifipa.
N3otormsl

7.3.4 Anbda-pacrniaf. NeKTPOHHBIM U TIO3UTPOHHBIN GeTa-pacmaf,.
I'amma-usnyyenue. 3aKOH paJjUOaKTUBHOI'O pacrazja

7.3.5 OHeprusi CBSI3W HYKJIOHOB B siipe. SInepHble cusbl. [edekt
Macchl s7pa

7.3.6 ApepHble peakuuu. [leneHue U CUHTe3 €D




7.3.7 SnepHelli peakTop. TepMmosimepHblii cuHTe3. IIpobieMbl U
MePCIIeKTUBEl  SIZIePHOM  SHEpreTHKW. OKOJIOTUYeCKHe —aCIIeKThl
S/1ePHOM SHepreTHKU

7.3.8 DJjileMeHTapHbIe YaCTHULBL. OtkpeITHE [I03UTPOHA.
®DyHJaMeHTaNbHbIe B3aUMOZeNCTBUS

7.3.9 TexHuueckue yCTpONCTBa: [03UMeTp, Kamepa BuabcoHa,
siZIepHBIN peakTop, aToMHast 6oM0Oa

7.3.1 ITpakTrueckue pabotbl. McciemoBaHue TPeKOB uacTwull (IO

roToBbIM (oTorpadusim)

SJIEMEHTBI ACTPO®UN3NKU

8.1

Buy 3Be3gHoro Heba. Co3Be3qus, sipKUe 3Be3/Ibl, TJIAHETHI,
VX BUIUMOE JIBIDKeHHe

8.2

ConHeyHas cucrtema. [lnaHeTwl 3emMHOM rpymmbl. [lnaHeTsI-
TUraHTbl U WX CIYTHUKY, Kap/MKOBble IUIaHeTbl. Mainble Tesa
CoJiHeuHO CHUCTeMBI

8.3

Comnniie, potochepa 1 atmochepa. ConmHeuHasi aKTUBHOCTb

8.4

Ncrounuk sHeprun CosiHLA U 3Be3]

8.5

3Be3/bl, UX OCHOBHbIe XapaKTepPUCTHUKU: Macca, CBeTUMOCTb,
pazuyc, TeMIlepaTypa, UX B3aUMOCBSI3b. [uarpamma
"CrekTpa/ibHBII  K/laCC -  CBETUMOCTh".  3Be3[bl  TIJIaBHOU
roc/ae/joBaTeTbHOCTA. 3aBUCUMOCTh ''Macca - CBETUMOCTB' [I/ist
3Be3/] [VIaBHOMW T0C/Ie10BaTeIbHOCTH

8.6

BuyTpenHee ctpoeHue 3Be3s. CoBpeMeHHbIe TIPe/iCTaB/IeHUs
0 TIPOUCXOXKJeHUM U 3Bomolyy ConHLa M 3Be3[. JTambl JKU3HU
3Be3]

8.7

Mneunsiit [TyTh - Hama [Namaktrka. CriipasibHasi CTPyKTypa
IajakTvKy, pacripefiesieHue 3Be3fl, rasa 4 Ibuld. [losoxeHue u
nBwkeHne ConHua B Tamaktuke. Ilnockas u  chepryeckas
MOACUCTeMBI ['aakTHKH

8.8

Turnel ranakTuk. Pagyoranaktvku U KBasapbl. UepHble AbIPbI
B si[jpax rajaakThK

8.9

Bcenennas. Pacmmipenne BcenenHoii. 3akoH  Xab66ma.
Pasberanve ranakThK. Bo3pact u paguyc BceneHHOH, Teopust
=

Bonbiioro B3peiBa. Mogens "ropsiueii BceseHHoit". PenmukToBOE
H3JTyueHue

8.10

MaciutabHass  CTpykrypa BceneHHoW. MerTarajakTHKa.
HepetnieHHble po6/ieMbl aCTPOHOMUH




[MTpoBepsiemble Ha EI'D 1o ¢usvke TpeboBaHUs
K pe3y/ibTaTaM OCBOEHHUsI OCHOBHOM 06pa30oBaTe/IbHOM MPOrpaMMbl

cpegHero o01ero oopa3oBaHus

Kop
TIPOBEPSIEMOTO
TpeboBaHUsA

1

2

10

Tabnwva 14.5

[lepeueHnb 371eMeHTOB CO/lep>KaHusl, MpoBepsieMbIx Ha EI'D no ¢usrke






[TpoBepsieMbliit 3/1eMEHT CO/leP>KaHuUs

0 of,
I |3ne
Me
p HT
a a
3
A
e
1
a
/
T
e
M
bl
1 MEXAHUKA
1 KVMHEMATUKA
1
1 Mexannueckoe [JBwKeHHe. OTHOCHUTENBHOCTb MeXaHUUYeCKOrOo [IBMDKEHUS.
1 Cucrema orcuera
1
1 MarepuasnbHast TOUKa. [Iepeuens 31emMeHTOB
1 Ee paguyc-BekTop: CoJZlepyKaHus, IpoBepsieMbIX Ha
2 EI'D o ¢u3uke
b
TpaeKTopus,
nepemMellieHye:
b
MyTb.
Crno)xeHue nepeMelLeHui:
1 CKopocTh MaTepuanbHON TOUKU:
d.
3

, AHAJIOTUYHO ,

Crno)xeHre CKOpPOCTel:




Brbiuricienue repemMeleHus U nyTu MaTepI/Ia]IbHOﬁ TOUKH IIpU HpHMOHHHEﬁHOM

ABIDKEeHHH BAOJIb OCH X T10 rpa(bHKy 3dBHCHMMOCTH

1.
4 YcKopeHue MaTepuabHON TOUKU: ,
, AHAJIOTUYHO ,

PaBHOMepHOe TpsiMOJIMHeHOe [IBU)KeHUe:

1.

5
PaBHOYCKOpeHHOe TIPSIMOJIMHEHOe [IBU)KeHUe:

1

6
[Ipu aBM>KeHHHU B OJHOM HarpaB/IeHUU My Th
CeobozHoe najieHue. YckopeHue

1. cBobomHOrO  mazeHus.  [IBIDKeHWe — Teja,

7

OpOILLIEHHOTO 10/ YTJIOM K TOPU30HTY:

KPHBOHHHEﬁHOE ABIDKEHHEe. 'Z[BI/DKEHI/IE MaTepHaanoﬁ TOUKU I10 OKPDY>XHOCTH.




i

8 YrnoBas U MHelNHasi CKOPOCTb TOUKM: . IIpy paBHOMEpHOM [IBH)KEHUN
TOYKH I10 OKPY>KHOCTH
LeHTpoCcTpemMuTe/NIEHOE  YCKOpEHME  TOUKU: . Ilonnoe
yCKOpeHHe MaTepraabHOM TOUKU
TBeppoe Teno. IlocTynaTtensHOe U BpalljaTebHOE JABYKEHUE TBepLoro Tesia
1
9
OVUHAMUKA
WHepuyansHble cuctembl oTcyeTa. llepBeld 3akoH HeroToHa. [IpuHIMN
2. OTHOCUTENBHOCTH ["annes
1
2.
2 Macca Tesna. I1710THOCTS BelljecTBa:
2. Cua. IlpyHLAI CyTIeprIO3ULIAY CUJL:
3
BTopoii 3akoH HetoToHa: /151 MaTepranbHOU Touku B UCO
2.
4
; npu
Tpetuit 3aKOH HeroroHa hinti
2.
5 MaTepUa/bHBIX TOYeK:
3aKOH BCEMHPHOI'0 TATOTEHUS: CUJIbI IIPUTSDKEHUST MEXXY TOUeUHbIMU MacCcamMu
2.
6
paBHbI
Cuna TspkecTd. LleHTp TsDKeCTH Tesla. 3aBUCHMOCTh CUJIbI TSPKECTH OT BbICOTHI h
Ha/| IOBEPXHOCTHIO [JIaHeThI paZiiycoM R:
Cuna ynpyrocty. 3akoH I'yka: Fx = -kx
2.
7

Cwuna tpenus. Cyxoe TpeHue.




i

Cuna TPEHUA CKOJIbXXEHUS:

Cuna TPEHUs IMOKOS:

Kosddwurment Tpenus

i

Hasnexue:

CTATUKA

MoMeHT  cu/ibl  OTHOCHTENBHO — OCH
BpallleHus:

, tme 1 - tmuleuo cumbl
OTHOCHUTE/IBHO OCH, TIPOXO/sIel uepe3 Touky O
TMIEPIIEHANKY/IIPHO PUCYHKY

Heutp macc Tema. IleHTp Macc cucreMmsl

. B ogHOpOAHOM TIOJ/IE TSXKECTH
TeJla COBMA/IaeT C ero LIeHTPOM TSDKeCTH

MaTepHa/IbHbIX  TOYEK:

LIEHTP Macc

w

Ycnosus paBHOBecusi TBepgoro tena B 1CO:

3akoH Ilackansa

JaBneHuve B )XUAKOCTH, nokosericsa B 1CO:

3akoH Apxumeja: s

ec Teso U XXUAKoCTb NOKOATCS B ICO, TO Fapx = PEViumean

YcnoBue naBaHusa Ten

3AKOHBI COXPAHEHNVA B MEXAHUKE

Nwmnynsc MaTepraabHOM TOYKM:

Nwmnynbc cucteMsl Teit:




2
3aKOH U3MeHeHHUs] ¥ COXpaHeHUs] UMITYJIbCa:
4.
3
B MICO ;
B NICO , ecu
PeakTrBHOE JBUXKEHHE
Pabora cu/ibl Ha MajioM TepeMelleHHUH:
4.
4
MOILIHOCTB CUIIBL:
4.
c eci 32 BpeMs pabota  CUJIBI
U3MeHseTCs Ha , TO MOILIHOCTb CHUJIbI
4.
6 KvHeTnueckast 3Heprust MaTepyanbHON TOUKU:
3aKOH H3MeHEeHUs] KHMHEeTUUeCKOW SHepruu CUCTeMbl MaTepHa/bHBIX TOUEK: B
nco
IToTeH1anbHas 3Heprus:
4.
7
Ji1s1 TIOTeHL{Ma/IbHBIX CUJT
[NoTeH1anbHasi SHEPrUsi MaTepualbHOW TOUKU B OJHOPOJHOM TIOJIe TSDKeCTH:
EHOTEHL[ = mgh~
[NorenuyanbHas sHeprus ynpyro Je(opMHUpOBaHHOIO Tesa:
3aKOH M3MeHeHUs U COXpaHeHMs MeXaHUUeCcKOl SHepruu:
4.
8 EMEX = EKI/IH + EHOTEHH)

B ICO )




B 1ICO , eCJI1 Ancex HETIOTeHL], CHT — 0

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

I'apmonuueckue KosiebaHWs MaTepuaZbHOM TOYKH. Amrumryga #  (dasa
KoebaHuil. KuHeMaTrueckoe OmrcaHue:

, TAe X - CMellleHHe U3
TI0JIO>KEeHUST PABHOBECHSI.
JvHamMuueckoe onvcaHue:
may = -kx, rge . OT0 3HauuT, uto Fy = -kx.

OHepreTUyeckoe orucaHue (3aKOH COXpaHeHUsI MeXaHU4YeCKOW IHeprum):

CBsi3b aMIUTUTY /16l KOIeOaHW CMeILeHNs] MaTepHabHON TOUKH C aMIUIUTYJaMU
KosiebaHMi1 ee CKOPOCTH U YCKOPEHHUS:

[Mepuoz 1 yacToTa KosiebaHwiA:

Hepuo,a MaJIbIX CBO60,LIH]>IX KojebaHMM MaTeMaTUueCcKoro MasiTHHKA:

[Teprioz cBOOOHBIX KoslebaHuMi MPYKUHHOTO MasiTHUKA:

BeiHyx/1eHHBIe KosiebaHus1. Pe3oHaHc. Pe3oHaHCHast KpuBast

[loniepeunsie ¥ TMpofo/ibHBIE BOMHBL. CKOPOCTh pacHpOCTpaHeHHs W JJIMHA

BOJIHBI:

Wutepdepenyst u gudpakuys BoIH

3ByK. CKOpOCTB 3BYyKa




5

MOJIEKYJIAPHAA ®U3UKA. TEPMOJIMHAMUIKA

MOJIEKYJIAPHAS ®U3UKA
2.1 Mogenn  CcTpoeHMs ra3oB, JKMAKOCTeM W TBepfAbIx Ten. Ilycts
A TepMOAVHaMuyeckas cucTeMa (Teno0) COCTOMT M3 N OJWHAKOBBIX MoJsieKyd. Torpa

KOJ/IM4eCTBO BeleCTBad ,

rae Na - urdcio ABOraipo, m - mMacca CUCTeMbl (Tena), - MOJIIpHag macca
Bell[eCTBa

TerioBoe ABIDKEeHHe aTOMOB M MOJIEKY/I BellleCTBa

B3aumopelicTBUe yacTUlL] BellleCTBa

Ouddysus. BpoyHOBCKOe ABIKeHHe

Mopgenb ugeansHOro rasa B MKT

CBsi3b MeXXy [laB/ieHueM U CpeJiHell KUHeTUUeCKOM SHeprueil mocTynaTe/ibHOTO
TeI/IOBOTO JIBWKEHUSI MOJIeKY/T UleabHOro ra3a (ocHoBHOe ypaBHeHue MKT):

, TZne mp - Macca OJHOU

MOJIEKY/IbI, - KOHLI€eHTpalys MOJIEKYJI

AbcomoTHas Temnepatypa: T =t° + 273 K

.

Cesiz3b  TeMmepaTypbl Ta3a CO CpeJHel KUHETUUeCKONW  >SHepruei
MOCTYIAaTeIbHOrO TEIJIOBOTO ABW)KEHUS €0 MOJIeKYI:

YpaeHenue p = nkT




Mogenb veaqbHOTO Ta3a B TEPMOAUHAMUKE:

A,
10
YpaBHenue MeHgeneea - KnanelipoHa (mpruMeHuMbIe (YOPMBI 3aIUCH):
b
BrolpakeHWe fs1 BHYTpeHHEM 5Heprud OJHOATOMHOTO UZeaqbHOro rasa
(mpuMeHMMBIe (OPMBI 3aITHCH):
3akoH [lanbToHa [/ JaBleH!sl CMeCH pa3pekeHHBIX Ta30B:
1. P=pitp2+t..
11
W3omporjeccel B paspeXeHHOM Tra3e C IOCTOSIHHBIM UYMC/IOM MoJieKya N (c
1. TOCTOSTHHBIM KOJINYeCTBOM BelljeCcTBa  ):
12
nsorepma (T = const): pV = const,
n3oxopa (V = const): ,
u3obapa (p = const):
I'paduueckoe rpescraBieHre W30MpoLeccoB Ha pV-, pT- u VT-guarpammax.
OObeMHEeHHBIN ra30BbIM 3aK0H:
JJ151 TIOCTOSTHHOT'O KOJIMYeCTBa BelllecTBa
HaceiiieHHbIe 1 HeHachIlL[eHHbIe Napbl. KauecTBeHHast 3aBUCHMOCTD TIJIOTHOCTH
A, Y [aBjieHUs HACBIIEHHOrO Tapa OT TeMIlepaTyphbl, UX He3aBUCUMOCTb OT oObeMa
13 HaCBIIIeHHOr 0 rapa
BnaxnocTs BO3yXa.
1
14

OtHocCHTe/IbHas1 BAaXKHOCTh:




M3meHeHue drperaTHbIX COCTOSTHUM BelleCTBa: HCIlapeHre KW KOHJeHCallus,

KHIIeHHe XXUIKOCTH

H3meHeHne darperaTHbIX COCTOSIHUM BeLIeCTBA: IV/IdBJIEHHE U KPUCTA/JTU3dLIUA

ITpeo6pa3oBaHue 3HepruM B ()a30BbIX Tlepexofax

TEPMOJVHAMUMKA

TerioBoe paBHOBecHe U TemMIiepaTypa

2.
1
BHyTpeHHss 3Heprus
2.
2
Terutonepeiaua Kak Criocod W3MeHeHUs] BHYTPeHHEH 3Hepruu 6e3 CcOBepIeHUs
2. paboThl. KOHBEKIHs, TEMIONPOBOAHOCTh, U3TyUeHHe
3
KonnuecTBo TerioTsl.
2.
4
Y nenbHast TeNI0eMKOCTb Bell[eCTBa C:
¥ nenbHast TeruioTa napoobpaszosanust L: Q = Lm.
2.
5
Y penbHas TerioTa niaBaeHus
Y penbHas TeryioTa cropaHys Torvivea q: Q = gm
2 OnemeHTapHas paboTa B TepMO/MHAMUKE: . Bbruucsienue paboThbl
' 6. o rpadyKy npotiecca Ha pV-auarpaMme
[TepBbIit 3aKOH TEPMOAVMHAMUKU:
2.
7
Apuabara:
Bropoti 3akoH TepMoarHaMUKy. HeobpaTHMEBIe MpOoIiecchl
2.
8

[IpuHLMITEL AeiicTBYSA TerioBbix MarvH. KIT/1:




i

9
MakcumanbsHoe 3Hauenue KIT/. Iukn KapHo:
2.
10
YpaBHeHue TeryioBoro 6amadca: Q; + Q; + Qs +...=0
2.
11
SJIEKTPOAMMHAMUKA
SJIEKTPUYECKOE I10JIE
OneKTpu3alusi Tel U ee TPOsIB/IeHUs. DeKTpuueckuit 3apsiz. [IBa Buja 3apsija.
1. D/ieMeHTapHbIN 3/IeKTPUUeCcKuil 3apsifi. 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsijia
1
BsaumopelicTBue 3apsaoB. ToueuHble 3apsifbl. 3akoH KysoHa:
1. B O/THOPO/THOM BelIleCTBe C AU3/IeKTPUUeCKOU MPOHUL[aeMOCTbI0
2
Onektpuueckoe nose. Ero gelicTBre Ha 37eKTpyUUecKue 3apsiibl
1
3
1
4 Harnpsi>keHHOCTh 3/1eKTPUYeCKOro ToJIs:
ITosie ToueuHoro 3apsga: ,
OJJHOpPO/IHOE TIOJIe:
KapTuHb! TMHUIM HaNPs’)KeHHOCTH 3THX TT0J1ei
[NoTeH1[MaTbLHOCTD 3/1IEKTPOCTAaTUUECKOTO TOJIS.
1
5 Pa3HOCTh MOTeHLManoB U HarpskeHue:

HOTEHL[I/IaJIbHaH SHeprud 3apda/ia B 3JIEKTPOCTATUYECKOM I10J1€:




HOTEHLII/IEUI 3JIEKTPOCTATUUYE€CKOI'O I10JIA:

CBsi3b HaNPSHKEHHOCTW TIOAS W PAa3HOCTH TOTEHI[MA/IOB /i1 OAHOPOAHOTO
snekTpoctaThueckoro oyt U = Ed

[IpyHLMIT Cynepro3yLU 3/IeKTPUUeCKUX ToJ1eit:

1.
6
b
[TpOBOAHWKY B 3JIEKTPOCTaTUYECKOM TI0Jie. YCJIOBME PaBHOBECHs 3aps/iOB:

1.

7 BHYTPH NPOBO/JHUKA , BHYTPH ¥ Ha MOBEPXHOCTH TPOBOJHUKA
TU31eKTPUKY B 3/1eKTPOCTaTUUECKOM I10J1€. JIM3/IeKTpUYecKast TPOHUL[AeMOCTh

1 BellecTBa

8

1.

9 KonjeHcatop. D/1eKTpOeMKOCTh KOH/|eHCaTopa:
DJIEKTPOEMKOCTh T/IOCKOTO KOH/[eHCaTopa:

IMapa/iesibHOe CoejHeHKe KOH/eHCaTOPOB:

1.

10 q:q1+q2+ seey U1:U2: eeey Cnapann:C1+C2+ .
TMocneoBaTebHOE CoeMHEeHNe KOHJeHCAaTOPOB:
U:U1+U2+...,qlzq2:...,

1.

11 DHeprus 3apsyKeHHOr0 KOH/eHCaTopa:
3AKOHBI I[IOCTOSAHHOI'O TOKA

2.

1

Cuna Toka: . IlocTosiHHbIl TOK: I = const

st mocrostHHOrO TOKa q = It

Y C/10BUS CYI1eCTBOBAHMS 371eKTPUYECKOr0 TOKa.




Hanpspokerue U u 3/JC E

2
2.
3 3akoH Oma /151 yuacTKa LieTu:

O/eKTpuUecKoe COMpPOTHUB/IEHHE. 3aBUCHMOCTb COMPOTHB/IEHUS OJHOPOJHOTO
2. MpOBOJAHMKA OT €ro [JAWHBI M CeueHwus. COTIPOTHUBJ/IEHNE
4

Bell|eCcTBa.

2.
5 Ncrounrku Toka. 3/JC UCTOUHMKA TOKA:

BHyTpeHHee CONpOTHB/IEHHE UCTOYHUKA TOKA

3akoH OMa Jjis1 TIOJTHOM (3aMKHYTOM) 371eKTpHUUeCcKoit
2.
6

veru: E = IR + I, oTkyza

[TapannensHOe coefrHeHUE TPOBOJAHUKOB:
2.
7

I=11+Iz+...,U1=U2=...,

[TocnemoBaTesnbHOE coeJUHEHNE TIPOBOJHUKOB:

U:U1+U2+...,11212:...,Rnom:R1+R2+...

Pabora anekTpuueckoro Toka: A = [Ut.
2.
8 3akoH [xoyns - Jledna: Q = I’Rt.

Ha pesucrope R:
2.
9 MOoIIHOCTB 3JIEKTPUYECKOTO TOKa:

TemnsioBasi MOILIHOCTD, BblJiefisieMasi Ha pe3rcTope:

MOoOIHOCTh UCTOYHHUKA TOKA:

CB00OO/IHBIE HOCHTENM 3/IeKTPUUECKUX 3apsiZioB B TPOBOJHUKAX. MeXaHU3MbI
2. MPOBOAVMOCTH TBEPZBIX META/ZIOB, PaCTBOPOB M PAaCIZIaBOB 3JIEKTPONUTOB, Ia30B.
10 IMonynpoBognuku. [1oynpoBOgHUKOBLIH U0,




MATHUTHOE I10JIE

MexaHnuecKoe BBaHMOAEﬁCTBHe MarHuToB. MarHuTtHoe TIIOJie. BeKTOP
MarHUTHOM WHAYKIHWUA. HpI/IHL[I/IH CyTiepriosuayun MAIr'HUTHBIX

T10J1eH:

JIvHuu WHAYKLWKW MAarHUTHOT'O I10JI. KapTI/IHa JIMHUH WHAYKLIWW MArHUTHOT'O
T10J11 T10JIOCOBOI'O M HO,E[KOBOO6p€:13HOl"O TIOCTOAHHBIX MAarHUTOB

OneIT 3pcTesa. MarHuUTHOe T1107le TIPOBOAHMKA C TOKOM. KapTuHa muHMM

3. WHIYKLUM MAarHUTHOTO TIOJig JJMHHOTO TIPSIMOTO TIPDOBOJAHMKA U 3aMKHYTOTO
2 KOJIBIIEBOTO TIPOBO/THUKA, KaTYIIKU C TOKOM
Cwuna Amrepa, ee HaripaB/IeHVE Y BeJIMUMHA:

3.
3 , The - Yroa MeXIy HarpaB/ieHHeM TPOBOJHUKA U

BEKTOPOM
3. Cuna JlopeHua, ee HarpaB/ieHWE W BeJMYMUHA: , Toe -
4 .

Yroa MeXAy BeKTOpamu U . /IBwKeHUe 3apshKeHHOW YaCTULIbI B OZHOPOJHOM

MAroHMTHOM I10/1€e

SJIEKTPOMAT'HUTHAA MHYKIINA

IToTok BEKTOpa MarHUTHOM WHAYKIHWUA:

SIBnieHne 3/1eKTpOMarHuTHOW nHAYKImA. D/C UHIYKIUN

3aKoH 3/1eKTPOMarHuTHON uHAYKIuKM Papajes:

S/AC vHAYKLMM B IPSIMOM ITPOBOJHUKE

JUTAHOM |, ABWKYITIEMCS] CO CKOPOCTBIO

B OAHOPOJAHOM MAdI'HUTHOM I10J1€ B:

,T/le - yroa Mexzay BeKTopoM B u Hopmanbio K




IIJIOCKOCTH, B KOTOpOﬁ JIEXKAT BEKTOPLI n , ecnmn u ,

TO
[IpaBuso Jlenna

4.

5

4.

6 MHAYKTUBHOCTB: ,mmm @ = LI
CamouHaykuusi. 31C caMOMHAYKLIWUA:

4.

7 OHeprusi MarHUTHOTO T10JIsE KATYILKU C TOKOM:
SJIEKTPOMATHUTHBIE KOJIEBAHMSA 1 BOJIHBI
KosnebarenbHblIit KOHTYDP. CBobopHbIE

.5. 3/1eKTPOMarHuTHbIe KosiebaHust B nziealbHOM

1 KosiebaTeTbHOM KOHTYDE:

®opmyna TomcoHa: , OTKyZia

Cpesi3b dMITJIMTYAbl 3dapsddd KOHAEHCATOpada C aMHJ’IHTy,Z[OfI CWU/IbI TOKa TIIpU
CBO60,£[H]>IX 3JIGKTPOMAarHMTHBIX KojiebaHusaX B naeajabHOM Koj1ebaTe/IbHOM

KOHTYpe:

3aKOH COXpaHeHHsI SHePTyH B H/jea/JTbHOM KoyebaTe/TbHOM KOHTYpe:

BLIHy)KAEHHLIe JJIEKTPOMAI'HUTHBIE Kojiebanus. PesoHaHc

ITepemenHsblii ToK. [Ipon3BoACTBO, Mepesaua W rMoTpebsieHHe 31€KTPUUECKOM
3Heprun




CeoiicTBa SJIEKTDOMAI'HUTHBIX BOJIH. BzanmHas OpHeHTallMsd BEKTODOB B

.5.
5 3/1eKTPOMarHUTHOM BOJIHE B BaKyyMe:
[IIkama 3/1eKTPOMarHUTHBIX BOJH. [IpuMeHeHMe 3/1eKTPOMarHUTHBIX BOJH B
.5. TeXHUKe U OBbITY
6
OIITUKA
[IpsimonuHeliHOe pacrpocTpaHeHWe CBeTa B OJHOPOJHOU cpefie. ToueuHbId
.6. WCTOYHUK. JIyu cBeTa
1
6 3aKOHBI OTpa’KeHHUs CBeTa.
2
[TocTpoenne n300pa’keHui B IIJIOCKOM 3epKasie
.6.
3
3aKOHbI ITpesIoM/IEHHS CBeTa.
.6.
4 IIpenomnenue ceeta:
AGCOoMOTHBIN TTOKa3aTenb peIoMJIeHHsI:
OTHOCUTeNBHBIM TI0Ka3aTe/ b MPeIOMIIeHUS:
Xop nmyyeii B TIpH3Me.
CooTHolLlleHWe 4YacTOT W COOTHOLLIEHWe [JIMH BOJH IIpU  [epexofe
MOHOXPOMaTHYeCKOI0 CBeTa yepe3 TpaHMLly pasziesa ABYX ONTUUECKUX Cpej;:
b
[TomHOe BHYTpeHHee OTpakKeHue.
.6. [IpesienbHBIN yro MOJHOO BHYTPEHHEro
5 OTpaKeHUsI:
Cobwuparorye 1 paccerBaronye JUH3bl. ToHKas mrH3a. POKYCHOE paccTosHUe
.6.
6

M ONTHYeCKasd CHjla TOHKOM JIMH3bI:




dopmysia TOHKOM JIMH3BI:

YBe/nuueHue, JaBaeMoe JIMH301:

B ciiyuae paccenBaroiiieid TMH3bIL: ;

Xog, Jsyya, TpoLleflliero /AMH3y I0J IPOU3BOJBHBIM YIJIOM K ee IJIaBHOMN
onThyeckod ocu. IlocTpoeHne u300pakeHHW TOUKM W OTpe3ka TMpsSMOW B
COOMparoOIMX U PaCCeMBAIOIIMX JIMH3aX U UX CHCTeMax

doroanmapar Kak OnTUYecKuii mprbop. I'71a3 Kak onTryeckas CUCTeMa

10

Wnrepdepeniyisi cBeta. KorepeHTHble WCTOYHUKH. YC/IOBUSI HabmoAeHUs
MakCMMyMOB M MHHHMYMOB B HHTep(epeHLMOHHON KapTHHe OT ABYX CHH(Aa3HbIX
KOTepeHTHbIX UCTOYHHKOB!

MAaKCHMYMBI - ,m=0,+/-1,+/-2,+/-3, ...,

MUHHAMYMBI - ,m=0,+/-1, +/- 2, +/- 3, ...

Iudpakiys ceeta. JudpakiMoHHas pellieTka. Y C/IoBHe HaO/IO/IeHUS TJIaBHBIX
MakCUMyMOB IIpM HOpPMa/bHOM IaJleHUM MOHOXPOMaTh4yecKoro CBeTa C JJIMHOU

BOJIHBI  Ha PEILeTKy C Mepruozom d:

,m=0,+/-1,+/-2,+/-3, ...

12

Jucrepcus ceeta

KBAHTOBAS ®U3NKA

KOPITY CKYJISPHO-BOJTHOBOW OYAJIVI3M

I'unore3a M. I1nanka o kBaHTax. @opmya [1naHka:




®oTtoHbl. DHeprus GoToHa:

Nmnynbe doToHa:

®otosddekr. OmnbiTel A.I'. CTonetoBa. 3akoHb! hoTo3ddekTa

YpaBHeHue DiiHiuTelHa 17151 GoTo3ddekra:

EdJOTOHa = ABLIXO/I[B + EKI/IH maxs

rae ) )

[Jasnenue cBeta. [laBjeHye cBeTa Ha MOJIHOCTbIO OTPaKaroLyl0 NTOBEPXHOCTb U
Ha IT0JIHOCTBIO MOIVIOLAIOLYIO TOBEPXHOCTh

OU3NKA ATOMA

HﬂaHeTapHaH MOJeJ/Ib aTOMa

Iocrynatel bopa. M3nyuyeHue u noryoleHre ¢HOTOHOB IPU Tepexojie aToma C
OJJHOT'O YDOBHSI SHepryu Ha JIpyroi:

JIuHelluaTble CIIeKTPBHI.

2.

3 CIieKTp ypOBHEH 3HEPTrUU aTOMa BOZOPOZA:
,n=1,23, ..
OU3NKA ATOMHOT'O SATPA

HyknonHas mozene simpa I'efizenOepra - ViBaHenko. 3apsz sigpa. Maccosoe
yrciio sapa. M3oTomnsl

Pa,Z[I/IOElKTI/IBHOCTb.

Anbda-pacna;




Bera-pacnaz,.

OneKTPOHHBIH

[To3uTpOHHBIM

l'amma-u3nyuenve

3.

3 3aKOH paJjM0aKTUBHOIO pacraja:
IIycts m - Macca paZji0aKTUBHOIO BelllecTBa. Torga
AnepHble peakiyu. [lesieHve U CUHTe3 sifiep

3.







