I[punoxxeHve K o6pa3oBaTe/IbHOM TIPOrpaMMe

cpenHero obmiero oopasoanuss MOY «Cpenss mikosa Ne 91
KpacHOOKTsIOpbCKOro paiioHa

Bonrorpaga» Ilpuka3s Ne 149

ot 31.08.2026r.

Pabouas mporpaMmmMa yueOHOro rmpeaMera
«®u3nka(ba30BbIi YPOBEHbD)»
nnst ooyuaroniuxcs 10-11 knaccoB

CoctaeneHa Ha ocHoBe PI'OC COO, ®OIT COO, ®PII yuebHoro npeameta

Bosnrorpag, 2026



COJEPXAHUE

TIOSACHUTEJIBHAST 3ATTHICKAL ...coooeeeeeeeeeeeeeeeeeeeeeeeeteeireeeeeeeettaaessssesetessassssesssssssnnssssssssssnnnsssssssnsssnnnnes 3
COLEPKAHUE OBYUEHHS.........coiiiieiiieiieiieeeeeiieeessesieeessssseeessssseessssssseessssssssesssssssassssssssessssssseesssssnssnns 7
O 20 £= Ll N 7
S 20 €= L T 13

[VIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE

CPEIHEI'O OBIIEI'O OBPA3BOBAHUSA. ...ttt ettt et smee e smeeesneee e 20
JIUHOCTHBIE PE3BYIIBTATDBL. ... veeeuvteeeureeeaseeraetesaseeeaaseeanseesasteesaseeesasteeaasteeaseeeasseeesseessstesasseeessssssnnseseees 20
MeTaTIPeAMETHBIE PE3YJTBTATDBL..ccccuuvteeeerurererraueteeraaiueteesaanreeeesaaseteeseaseteesasseeesasaseeesasnnseeessaneteseeeeeeeeees 22
TIDEIMETHBIE PEO3BYIIBTATBL .. .uueveeeeeureeeeaaureeeraaueeeesaeneteesasnseeessaseteesaasetesseasteeeseasaeesesanseeessassteeeeeeeeeaeees 24

TEMATHNUECKOE TIJTAHUPOBAHUE.......ccoottitenteeieeeeee sttt eereeseete st ssreesemeeesemene s s mseeeeees 29
014 - U PPN 29
I 14 - U PP 44

MMEPEYEHDB (KOANPUKATOP) PACITPEJE/TEHHBIX 10 KITACCAM IMTPOBEPAEMBIX
TPEBOBAHWM K PE3YJIbTATAM OCBOEHVSA OCHOBHOM OBFPA30BATEJIbHOM
[MPOI'PAMMEI CPEOHEI'O OBIIEI'O OBPA3OBAHUA U 3JIEMEHTOB COIEPXAHUA

TIO DUIBHIKE......coiiiiiiiieeeteee ettt e et ettt e et e s sttt e e e e e e s e sene e e e e e s s e s nsseeaeeesssnasaaaeeeeeeeess 59

O £ 2 T TN 59
S 20 €= L TN 69



depnepanbHas pabouasi mporpamma | @usmka. 10—11 kmaccer (6a30BbIi

denepanbHasi paboyasi mporpamMa 1o yueOHoMy TipegmeTy «®Pu3rka» (0a30BbId
ypoBeHb) (TipeameTHass 00/acTh «ECTeCTBeHHO-HayuHble TIPeIMEThbI») BK/IOUAeT
TOSICHUTEe/TbHYIO 3aMMCKY, Co/lepyKaHre 00yueHus1, TJlaHUpyeMble pe3y/ibTaThbl OCBOEHUS
nporpaMMbl 110 (U3MKe, TemMaTUueCcKoe IJIaHUPOBaHHUe, TepeueHb (KoAu(MUKaTop)
pacripefie/ieHHBIX TI0 KjlacCaM IIPOBepsieMbIX TpPeOOBaHWM K pe3yJ/ibTaTaM OCBOEHUS
OCHOBHOI 00Opa3oBaTe/IbHOM IMPOrpaMMbI CpeZiHeTo o0Iiero oOpa3oBaHus 1 3/IEMEHTOB
coJilep>KaHusi 0 (PU3KKe.

[MTosicHuTeNbHAs 3alMCKa OTpakaeT oOIue I[ed W 3aJauil U3yueHus (HU3UKH,
XapaKTePUCTUKY TICUXOJIOTUYECKUX TIPeATIOChUIOK K ero M3yueHWr0 00yJaroliyiMucs,
MeCTO B CTPYKType yueOHOro TijlaHa, a TakKXKe IIOAXOAbI K OTOOPY CO/ep>KaHus,
K OTIpe/ie/IeHHI0 TI/TAHUPYEMbIX Pe3y/IbTaToB.

Cozmep>kaHre 00ydyeHUsT pacKpbIBaeT COJlep)KaTelbHblE JIMHUH, KOTOpPbIe
TipejijiararoTcsl AJisi 00s13aTesTbHOTO M3Y4YeHUs] B Ka)K[OM KJjlacce Ha ypOBHE CpeiHero
obr1riero obpa3oBaHus.

[TnaHvpyeMble pe3y/JbTaTbl OCBOEHUs] TIPOTpaMMbl 1O (PU3MKe BK/IHOUAIOT
JTMYHOCTHBIE, MeTarpeJMeTHble pe3yJ/bTaThl 3a BeChb Tepuofi o0yueHUsi Ha YPOBHe
cpemHero o0IIero oOpa3oBaHHS, a TakKXKe IpeAMETHBbIE JOCTYPKEHUsS 00yuarolerocs
3a KaXK/IbIii TOZl 00yueHus.

ITIOSACHUTEJ/IbHASA 3ATIMCKA

[lporpamma 10 ¢u3uke 06a30BOro YypoBHS Ha YpOBHe cpefgHero o6irero
obOpa3oBaHuss pa3paboTaHa Ha OCHOBe TIOJIOXKEHMM W TpebOOBaHHWI K pe3yibTaTam
OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMel, rpezcTaBiaeHHbIx B @I'OC COO, a
TakKke C ydeToMm (eziepanbHON paboueli TIporpaMMbl BOCIHUTaHWS M KOHIIETIL[UH
nperno/ilaBaHus yyebHoro mnpeamMera «®u3nka» B o00Opa3oBaTeNbHBIX OpraHU3alUsIX
Poccuiickoii @esiepaliuu, peaiy3yIoluX OCHOBHbIE 00pa3oBaTe/ibHble IPOTPaMMBbl.

CopepxaHve mporpaMMbl MO  (U3MKe HarpaB/ieHO Ha (opMHUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTHHbI Mupa oOyuaromuxcs 10—11 kmaccoB mipu o0yueHUH
ux ¢u3vke Ha 0a30BOM YpOBHe Ha OCHOBe CUCTEMHO-/eATelbHOCTHOTO TMOAX0/a.
[Tporpamma 10 du3mke coorBeTcTByeT TpeboBanusm PI'OC COO K mIaHUPYyeMbIM
JMUYHOCTHBIM, TpPeAMETHBIM M MeTallpeIMeTHBIM pe3yibTaTaM OOyueHHs, a TakxKe
yUUTbIBaeT HeOOXOAMMOCTb peanu3aldd MeXKIIpeJMeTHbIX CBsi3eM (HU3UKHU  C
eCTeCTBEeHHO-HayYHbIMU yueOHbIMM TpefiMeTaMd. B Hell orpeie/isitOTCSI OCHOBHbIE
1[ed W3ydeHWs (U3UKU Ha ypOBHe cpefiHero oOiiero obpa3oBaHusi, TUIaHUPYyeMble
pe3y/bTaTbl OCBOEHUS Kypca (PU3MKU: TUUHOCTHBIE, MeTaripeZiMeTHbIe, TIpeiIMeTHbIe (Ha
6a30BOM ypOBHe).

[Tporpamma 1o (pu3rKe BKIHOYAET:

TIJIaHUpYyeMble pe3y/bTaThl OCBOeHUs Kypca (U3WKH Ha 0a30BOM ypOBHE, B TOM
yuc/ie IpeJMeTHbIe pe3y/bTaThl 110 TOiaM 00yUeHus;

coJlep>kaHue yueOHoro rpeameTa «Pu3mKa» 10 rogaM 00yueHwHs..
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[lporpamma 10 Qu3uKe MOXKeT ObITh HCIOb30BaHA YUWTENSIMH KaK OCHOBa
JJisl cocTaBeHUs] cBoux pabouux rporpamm. [Ipu pa3pabotke paboueli mporpammbl
B TeMaTUUeCKOM TUIAaHWPOBAHUU JIO/DKHBI OBITh YUTeHbI BO3MOXKHOCTH UCITO/Ib30BAHUS
3JIEKTPOHHBIX  (LM(pPOBbIX) 00pa3oBaTeNbHBIX DPECYpPCOB, SIBSIOLUXCA  yueOHO-
MEeTOJUUeCKUMU  MarepuaramMu  (MyJIbTUMe[MMHbIE TIPOTPaMMbl,  3JIEKTPOHHbIE
yueOHUKA W 3a[JauHUKH, S7IeKTPOHHble OMOIMOTEKH, BUPTyasbHble J1abopaTopuH,
WUTPOBbIe  TIPOrpPaMMbl,  KOJUIEKIIUM  LIMPPOBBIX 00Opa3oBaTe/NbHBIX  PeCcypcoB),
peaM3yoLMMH IUJaKTHYeCKue BO3MOXXKHOCTH MH(GOPMal[MOHHO-KOMMYHHKALIMOHHBIX
TeXHOJIOTUM, CO/lepyKaHre KOTOPbIX COOTBETCTBYET 3aKOHO/jaTe/IbCTBY 06 06pa3oBaHuUMU.

[Tporpamma 1o ¢ur3MKe NpefoCTaB/isieT BO3MOXKHOCTh ISl pearu3aliy pa3iduyHbIX
MeTOANUYECKUX TOAXO0/0B K opraHu3aiuu o0yueHus (r3vKe NPy YCIOBUM COXPaHEHUS
00si3aTeTbHOM YaCcTH CO/lepyKaHus Kypca.

du3nka Kak Hayka 0 Haubosiee OOILIMX 3aKOHAX MPHUPO/bI, BBHICTYIasi B KauecTBe
yueOHOro TipefiMeTa B IIKOJe, BHOCUT CYIIeCTBEHHbI BK/aJ, B CUCTEMY 3HaHUMU
00 okpyxatoijem wupe. IIKonpHBIA KypCc QU3MKA — CHUCTeMOOOpa3yromuii
JJIsl eCTeCTBeHHO-Hay4HbIX YyueOHbIX TIpeIMeTOB, TOCKOJBbKY (U3nueckre 3aKOHBI
JIeXXaT B OCHOBe TIPOLIECCOB U SIBJIEHUM, W3yUaeMbIX XUMHeH, buonorued, dhusnueckom
reorpadueli U actpoHoMmueid. Vcrosnb30BaHre M aKTUBHOE TMpUMeHeHHe (PU3nMuecKux
3HaHWU oOrpejie/isieT XapakTep M pa3BUTHe pa3HOOOpa3HbIX TEXHOJOTWM B cdepe
SHEepPreTWkH, TPAHCIIOPTa, OCBOEHHsI KOCMOCA, TIOAyUeHUs] HOBBIX MaTepHasoB
C 3aJaHHbIMK CBOWCTBaMU U Jpyrux. M3yueHue (U3MKUM BHOCUT OCHOBHOW BK/aj
B (QopMHpOBaHHE  eCTeCTBEHHO-HAyyHOM  KapTWUHbI  Mupa  0Oydarouuxcs,
B (hopMUpOBaHUe YMeHU MPUMeHSTb HayUHbI MeTO/, [T03HaHUS TIPU BbIMTOTHEHUN UMHU
yueOHBIX UCCIe0BAHUM.

B ocHOBy Kypca ¢u3uKU /151 YPOBHSI cpefiHero o0iero oOpa3oBaHUs MOI0XKeH
psifi uZiei, KOTOpble MO>XKHO pacCMaTpUBATh KakK MPUHLUITBI €r0 TTIOCTPOEHHUSI.

Hoess yenocmHocmu. B COOTBETCTBUM C HeW KypC SIB/ISIETCS JIOTUYECKU
3aBepIlleHHbIM, OH CO/IEP>)KUT MaTepuajs U3 BceX pas3zenioB (U3MKM, BK/IHOYaeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHOM (hH3UKHU.

Hoes 2enepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca Gu3nku oobeguHeH
BOKpPYr ¢u3nueckux Teopuil. Befyuium B Kypce sBrseTrcs (opMHpOBaHUe
TIpe/ICTaB/IeHU O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BeLLIeCTBE U TOJIe.

Hoess eymaHumapu3ayuu. Peanuzaiusi wjed TMpejriosaraeT MCIoJb30BaHUe
Ir'YMaHUTApHOTO TIOTeHLMana (pU3nyeckoil HayKy, OCMbICTIEHHEe CBSI3U Pa3BUTHS (DU3UKU
C pa3BuTHeM O00IllecTBa, a TakKXe C MHMPOBO33peHUeCKUMU, HPABCTBEHHBIMHU U
5KOJIOTMUeCKUMHU TpobsieMamMH.

Hoess npuknadHoti HanpasneHHocmu. Kypc ¢usuku mipearionaraeT 3HaKOMCTBO
C IIMPOKMM KDYIOM TeXHUUYECKUX M TeXHOJOTMYeCKUX TPUIOKeHUM U3yUeHHbIX
TeOpUH 1 3aKOHOB.

Hoes sKon02u3ayuu peanvsyeTcsi MOCPeICTBOM BBeZIeHUs 37IeMEHTOB COJleprKaHusl,
TIOCBAIIEHHbIX JKOJIOTUYeCKUM TMpoOsieMaM COBPEMEHHOCTH, KOTOpbIe CBsI3aHbI
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C pa3BUTHEM TEeXHUKHU U TeXHOJIOTHM, a Takke 00CyKAeHusi TIpobsieM paljioHaJbHOTO
TIPUPO/IOTIOIb30BaHMS U 9KOJIOTMUeCcKol 6e301acHOCTH.

CTep)KHEBbLIMM 37leMeHTaMu Kypca (U3MKM Ha YpOBHe cpejHero o0iiero
oOpa3oBaHust SBASAIOTCA  (Gu3nueckre Teopud (dbopMupoBaHHe —TIpeCTaBIeHUM
O CTPYKType MOCTpoeHHus1 (hU3MUYecKoW TeopuH, poyu (yHJaMeHTalbHbIX 3aKOHOB U
TIPUHLIMIIOB B COBPEMEHHBIX Tpe/CTaBAeHUsIX O MPHUPOJe, TPaHULiaX NMPUMEHUMOCTH
TeOpUi, J7Isl ONTMCAHUSI eCTeCTBeHHO-HayUHbIX SIBJIEHUM U TIPOL[eCCOB).

CucTeMHO-ZIeSITeJIbHOCTHBIM MOAXO0/ B Kypce (PM3UKU peann3yeTcsi Tpexk/e BCero
3a CUeT OpraHu3alvy YKCIepUMeHTaIbHOM ieATeNbHOCTH oOyuaroruxcs. 11 6a30Boro
YPOBHSI Kypca (U3MKA — 3TO  HCIO/b30BaHHWE  CUCTeMbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX KCIIePUMEHTOB U JlabopaTopHBIX paboT, KOTOpPhIe B MPOrpaMMe 10
¢du3srke 0O6beiMHEHBI B OOL[MI CIIMCOK yUeHUUeCKHX MpaKTUUeCcKux paboT. BeijeneHue
B YKa3aHHOM IiepeuHe jabopaTOpHBIX PaboT, MPOBOAUMBIX /ISl KOHTPOJIS M OLIeHKH,
OCYIL[eCTB/ISIETCS YUaCTHUKaMU 06pa3oBaTeIbHOTO TpoLiecca UCXOAs U3 ocobeHHOCTel
TUIAHUPOBAHUS U OCHallleHUs KabuHeTa ¢u3uku. [Ipy 3ToM obecrieunBaeTcst OB/ajeHYe
00yJarIMMUCs YMEHUsIMM TIPOBOAUTH KOCBEHHbIE UW3MepPeHUs, UCC/e/[0OBaHus
3aBUCUMOCTeN (PU3MUYECKUX BEJIWYMH M TIOCTAaHOBKY OIBITOB 10 TPOBEpKe
TNIpe//I0XKeHHBIX TUTIOTe3.

PelieHre pacyeTHbIX M KaueCTBEHHBIX 3a/lau C 3aZlaHHOW (pM3UUeCKOoW Mo/iefblio,
M03BOJISIOIee TIPUMEHSITh M3yueHHble 3aKOHbl M 3aKOHOMEDHOCTH KakK M3 OJHOTO
pa3ziesia Kypca, TaKk U WHTErpupysl 3HaHWS W3 Pa3HbIX pa3fesioB. [ KaueCTBEHHBIX
3a7lau TIPUOPUTETOM SIBJISIIOTCSL 3a/laHvs Ha OOBsICHEHWe TIpOTeKaHUsi (PU3NdyeCcKux
SIBJICHUWA W TIPOLIECCOB B OKpYy’Kalolllell >KU3HH, TpeOyromue BbiOOpa (pu3nueckoi
MO/Ie/iv /i CUTyaly TIPaKTHKO-OPUEeHTUPOBAaHHOT O XapaKTepa.

B cootBerctBUM ¢ TpeboBaHusmMu ®I'OC COO K MaTepHa/lbHO-TEXHUUECKOMY
obecrieueHuto yueOHOro mpoiiecca 6a30BbIi ypoBeHb Kypca GHU3WKKA Ha YpOBHE
cpenHero obiriero o6pa3oBaHus JO/DKEH U3yUaThCsl B YC/IOBUSX MPeMETHOrO KabuHeTa
¢U3MKM WM B YCIOBUSIX WHTErPUPOBAHHOTO KaOWHeTa TIpeJMeTOB eCTeCTBEHHO-
Hay4yHoOro IuKnaa. Hanmuue B kabuHeTe (u3MKKM HeoOXOAUMOro Js1abopaTopHOTrO
o0opy/ZioBaHuUs [Ijil BBLITIOJTHEHUSI yKa3aHHBIX B MporpaMme 1o (Qu3MKe yuyeHUUecKuX
MPaKTUYeCKUX paboT U JeMOHCTPALIMOHHOTO 000pY/I0BaHuUs 00si3aTe/bHO.

IemMoHCTpalioHHOe 000py/ZoBaHUe (OPMHUPYETCS B COOTBETCTBUHU C TIPUHLIUIIOM
MUHUMAaJbHOM  [IOCTAaTOYHOCTHM U obecreuyrBaeT TIOCTAaHOBKY TepeUMC/IeHHBIX
B TporpamMme Mo (pu3vKe K/IHOUYEBBIX AEMOHCTpalUi [/ UCC/IeJOBaHUs W3y4yaeMbIX
SIBJIEHUW U TIPOLIECCOB, SMIUPUUECKUX U (PyHJaMeHTaTbHbIX 3aKOHOB, UX TeXHUYECKHUX
TIPUMEHEeHUH.

JlabopaTopHoe o6opygoBaHue [T yYeHWUECKMX TPaKTUUYeCKUX paboT
dbopmupyeTcsi B BUJje TeMaTUUeCKUX KOMILJIEKTOB U 0OecrieurBaeTcsi B pacueTe OJHOTO
KOMIUIEKTa Ha /[ByX oOyudaroujuxcs. TemaTuueckue KOMILUIEKTbI J1abopaTOPHOTO
o0Opy/loBaHUSI O/DKHBI  OBITb TOCTPOEHbl HAa KOMILIEKCHOM  KCII0/Ib30BaHUU
AHAJIOTOBbIX U LIM(POBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX U3MepPUTE/TbHBIX CUCTEM
B BU/le LIU(PPOBBIX JTabopaTOpHiL.

OCHOBHBIMH 11e/IsSIMU M3yueHust (GH3UKKU B 00111eM 00pa30BaHUM SIB/ISIFOTCS:
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dbopMHpoBaHUe WHTEpeca U CTpeM/IeHHs O0yJaroIuxcs K HaydHOMY U3YUeHHUIO
MMpUpPO/JLI, pA3BUTHE UX MHTE/IJIEKTYA/IbHBIX 1 TBOPDUYECKHX CHOCO6HOCT€ﬁ;

pasBUTHe TIPeACTaBJAEHUM O HAYUHOM MeToJle TMO3HaHusi M (POpMHUpOBaHUE
WCC/Ie/IOBaTe/IbCKOT0 OTHOILLIEHUS K OKPY>KatOI[UM SIBJIEHUSIM;

(hopMHpOBaHWEe HAYUHOTO MUPOBO33pEHUs KakK pe3y/ibTaTa HW3y4YeHUs] OCHOB
CTPOEeHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKU;

dbopMrpoBaHUe yMeHHM OOBSICHSITH SIBIEHUS C WCIO/b30BaHUEM (HU3NUeCKUX
3HaHUM U HayYHBIX I0Ka3aTebCTB;

dbopmupoBaHUe TpeJCTaB/AeHUNA O POAU  (U3MKUA /I8 pa3BUTUS  APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

IocTwkeHne STUX Ileflel obecrieurBaeTCs pelleHreM C/IeAYIOMUX — 3ajau
B TIpoIjecce u3yueHus Kypca hHU3MKHU Ha ypPOBHE cpefiHero o0iero obpa3oBaHus:

nproOpeTeHHe CHUCTeMBbl 3HAHWM 00 OOIMX (HU3NUeCKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeopusiX, BK/IOUas MeXaHUKY, MOJEKYISPHYI (DU3UKY, 371€KTPOJMHAMUKY,
KBaHTOBYIO (DM3UKY U 37IeMeHThI aCTPOPU3NKY;

dbopMrpoBaHUe YMeHUI TPUMEHSITh TeopeTUuecKWe 3HaHUs [Jisi O0BbsICHEeHUS
bu3nueckux siBJieHWA B TpUpPOJle UM [ TPUHATUS TIPAKTUUYECKUX pelleHui
B TTOBCe/JTHEBHOM XKU3HU;

OCBOeHHe CToCcOO0B pellleHHsl pa3/MUHBIX 3a/lay C SIBHO 3aJjlaHHOMN (u3nueckoi
MO/Ie/Iblo, 3a7iay, TI0/Ipa3yMeBaloIMX CaMOCTOsITe/IbHOe COo3/laHre (DU3NUecKou Mojienu,
aZleKBaTHOM YCJIOBUSIM 3a/laui;

TOHMMaHue (PU3NUYeCcKUx OCHOB W TIPUHLIUIOB AE€UCTBUSI TeXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUUYECKHX TPOI[eCCOB, UX BJIMSHUS Ha OKPY>KaIOIIYIO Cpeay;

OBJ/IaJleHMe MeTOJAMM CaMOCTOSITeTbHOTO TUIAHUPOBAaHUS U TPOBeEeHUs
(r3NUeCcKuX 5KCIIEPUMEHTOB, aHa/vM3a U UHTeprpeTalyud UHGOPMaLUU, ornpejerneHust
JIOCTOBEPHOCTH MOJTyUeHHOT'0 Pe3y/bTara;

CO3[jaHHe YyCJIOBUM i1 DPa3BUTHUS yMEHWUW TMPOEKTHO-KUCCJIeJ0BaTe/IbCKOM,
TBOPUECKOU [1esITeTbHOCTH.

OO011jee yMC/I0 YacOB, PEKOMEH/IOBAHHBIX [ W3ydeHUs ¢GU3UKH, — 136 4vacos:
B 10 knacce — 68 uacoB (2 uaca B Hezient0), B 11 knacce — 68 uacoB (2 yaca B HeZle/t0).

[TpefnaraemMelii B miporpamMme Ti0  (u3uKe TiepeueHb J1abOpaTOpHBIX U
MpaKTUUeCKUX paboT sIB/isieTCsl peKOMeJJOBaHHbIM, yuuTesb [iejiaeT BbIOOp MpOBe/ieHus
naboparopHbix paboT U OMBITOB C Y4YeTOM WHAWBHUAYa/JbHBIX OCOOEHHOCTeH
00yUaroIuXCsl.

JIrobast pabouasi rmporpaMMa J0JDKHA TTOTHOCTBIO BKJTIOUATh B Ce0sl cofeprkaHue
JJAHHOW MPOrpaMMBbI MO (PU3MKe.

B oTzepHBIX CiTydasx Kypc (pu3uKy 0a30BOro YPOBHS MOJKET U3y4UaThCsl B 00beMe
204 yaca 3a aBa roza obyuenus (3 u B Heziemo B 10 u 11 knaccax). B arom ciyuae
yBe/IMuMBaeTcsi He MeHee ueM 710 20 4 pe3epBHOe BpeMs, KOTOPOe UCII0JIb3yeTCs
yuutesieM Ajisd UM3ydyeHHsda BOIIPOCOB, Te€CHO CBSA3dHHBIX C BbI6paHHbIM npochneM
oOyueHusi, U yBeJUUMBaeTCs yueOHas Harpy3ka, OTBOJMMasi Ha M3yueHHe MeXaHWKH,
MOJIEKY/IIPHOM  (U3MKU UM 3MeKTPOJMHAMUKH, 3a CYeT paclidpeHusi uucja
naboparopHbix pabOT  MCCIeqoBaTeNbCKOrO  XapakTepa M YPOKOB  peIlleHust
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KaUeCTBEHHBIX U pdCUETHBIX 3d/ad4.
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COJEPXAHUE OBYUYEHUA

10 KJIACC

Pa3pen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 II03HAHUA
®du3nka — HayKa O rnpupoge. HayuHble MeTOAbI MO3HAaHUS OKPY>Karollero Mupa.
Ponb 3KCriepriMeHTa ¥ TeOpUM B TIpOLiecce TI03HaHUS TTPUPO/ibl. DKCIIEPUMEHT B
¢du3uke. MosienmMpoBaHue (br3UUeCKUx SIBJIEHUM v TPOLIeCCOB.
Hayunsle TUITOTEe3BI.
®u3nueckre 3aKOHbl U TeOpUM. ['paHULIbl MPUMEHUMOCTHA (PU3NYECKHUX 3aKOHOB.
IIpuHLMIT COOTBETCTBUS.
Ponb 1 MecTo ¢U3MKU B (POPMUPOBAHUM COBPEMEHHOM HAayYyHOM KapTUHBI MUpa,
B MMPAKTUYECKOU [1eATeIbHOCTH JIFOEMN.
Lemoncmpayuu
AnHanoroBblie ¥ LIU(PPOBBIE W3MepHUTe/IbHbIe TPUOOPHI, KOMITbIOTEPHBIE TaTUMKU.

Pa3pen 2. MexaHuka
Tema 1. Kunemamuka

Mexanuueckoe [BWKeHHe. (OTHOCUTENBHOCTb MEXaHWYeCKOTO JBW)KEHUS.
Cucrema otcueta. TpaekTopus.

[TepemeljeHne, CKOpPOCTb (CpeAHsii CKOpPOCTb, MrHOBEHHasi CKOpPOCTb) WM
yCKOpeHHe MaTepuajbHOM TOYKW, UX TMPOEKI[MM Ha OCU CUCTeMbl KOOpJUHAT.
CroykeHue TiepeMelleHUM U C/I0KeHe CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOpeHHOe TIpsSIMOJIMHeWHOe [iBIbKeHHe. ['paduku
3aBUCHUMOCTU KOOp/JWHAT, CKOPOCTH, YCKOPEeHUsI, ITyTH U MepeMelleHrsT MaTepuabHOU
TOYKU OT BpEMEHH.

CBo0Oo/iHOe TIafieHue. Y CKopeHre CBOOOIHOTO TafieHHs.

KpuBonvHeniHoe ABWKeHUe. [IB)KeHWe MaTepuaJibHOM TOUKW T10 OKPY>KHOCTH
C TOCTOSSHHOW T0 MOJY/H0 CKOPOCTBIO. YT/IOBasi CKOPOCThb, JIMHEWHasi CKOPOCTh.
[Tepuog u yactoTa obpaitieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHeE.

TexHrUUueCcKue YCTPOWCTBA U MPAKTUUYECKOe MpPHUMEHEeHUe: CIUIOMETp, ABUKEeHUEe
CHapsiJI0B, 1eMHble ¥ PeMeHHbIe TiepejauH.

LlemoHcmpayuu

Mopgens cuUcTeMbl OTCYeTa, W/UIIOCTPALUS KWHEMAaTUYeCKUX XapaKTepPUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHe ABMKEHHUM C UCTI0/Ib30BAaHUEM TTPOCTBIX MeXaHHU3MOB.

[TameHrie Tes1 B BO3JyXe U B pa3pe>KeHHOM TTPOCTPAHCTReE.

HabOmomenve fABWKeHWs Teja, OpOIIEHHOrO IO YIJIOM K  TOPHU30HTY
Y TOPU30HTA/IBHO.

V3mepeHMe yCKOpeHHsi CBOOOAHOTO TafieHusl.

HanpagsieHne CKOpOCTU NPU ABW)KEHUU M0 OKPY>KHOCTH.
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YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

3yueHre HEPAaBHOMEPHOT'O [IBWKEHHS C 1Ie/IbI0 OTPe/Ie/IeH|si MTHOBEHHOM CKOPOCTH.

WccnenoBaHue — COOTHOIIEHUS  MEXAY  TMyTAMH, TPOWJEHHBIMH  TEJIOM
3a TMOC/IefioBaTe/IbHble paBHble TIPOMEXYTKM BPEMEHH TP PaBHOYCKOPEHHOM
JBIDKEHHH C HauaJbHOM CKOPOCThIO, PABHOM HY/IIO.

V3yueHue [BKEHUS [IIapUKa B BA3KOU KUKOCTH.

V3yueHue OBW>KEHUS Tejla, OpOILIeHHOT0 TOPHU30HTA/IBHO.

Tema 2. Junamuka

[TpyuHumn otHocuTenbHOCTU ["anuses. IlepBoiv 3akoH HbroToHa. VHepuuaibHbIe
CUCTeMBbI OTCYeTa.

Macca Tena. Cuna. IlpuHuun cynepno3uiuud cuia. Bropor 3akoH HbroToHa
[/ MaTepyaibHOM TOUKU. TpeTui 3akoH HbroTOHA /11 MaTepuaibHbIX TOUEK.

3aKkoH BcemupHOro taroteHuss. Cuna Tskectd. [lepBag Kocmuueckast

ckopocTb. Cuia yripyroctu. 3akoH I'yka. Bec Tera.

Tpenuve. Bugbl TpeHus (IOKOs, CKOJbXeHHWs, KaueHus1). Cuna TpeHus. Cyxoe
TpeHue. Cujia TpeHUs CKOJIb)KeHUs U cuia TpeHus: nokosi. KoadduimenT tpenus. Cua
COTIPOTUBJIeHUS TIPU IBM)KeHUY TeJla B JKUAKOCTH WUJ/IU rase.

[TocTymnaTe/ibHOe U BpallaTebHOe ABMKeHHe abCOMIOTHO TBEPAOTO TeJla.

MOMEHT CU/Ibl OTHOCUTE/IBHO OCH BpallieHus. [11edo cusibl. Y c10BUsS paBHOBECHS
TBEepZOro TeJa.

TexHruyeckue yCTPOKWCTBA U MPAKTAYECKOe IPUMEHEeHUe: TIOALLUITHUKHY, JBKEHUe
VICKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

ABneHvie vHepLUN.

CpaBHeHHe MacC B3aUMO/IEMCTBYIOIIUX TeJl.

Bropoti 3akoH HeroToHa.

N3mepenue

cui. CroykeHue

CHIIL.

3aBUCHUMOCTb CUJIbI YTIPYTOCTH OT Ae(OpMaLvH.

HeBecomocTs. Bec Tesa rnpu yCKOpeHHOM IoJbeMe U IajleHu!.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaueHUsI U CKOJIb)KeHUSI.

Y ci0BUSI paBHOBeCUS TBEPAOTO Tesia. Bubl paBHOBECUSI.

YueHuuecKull 3KxcnepumeHm, 1abopamopHble pabombl

W3yyeHue ABr>KeHUs OpyCKa Mo HaK/JIOHHOM TIJIOCKOCTH.

WccnepoBaHve 3aBUCMMOCTU  CWJ  YOPYTOCTH, BO3HUKAKIUX B TMPY)XUHE
Y pe3uHOBOM 00pas3iie, OT ux jAedopmaiiuu.

VccnenoBaHue yCcioBUM paBHOBECHS TBEPOIO Tesa, UMEOIero OCb BpalleHUs.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MeXaHUKe

WNmMnyibc MaTepranbHOW TOYKHU (Tesa), CUCTEMbI MaTepUalbHBbIX TOYeK. VIMITy/ibC
CWIbl YW W3MEHEeHWe HWMIYJbCa Teja. 3aKOH COXpaHeHUsi UMITyJibca. PeakTUBHOe
[IBUJKeHue.
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Pabota cusibl. MOIITHOCTD CHJIBI.

KuHeTnyeckass SHeprusi MaTepuajbHONH TOuku. Teopema 00 u3MeHeHUU
KUHETUYECKOW SHEPIruMu.

[ToTenumanbHas sHeprusi. IloTeHLManbHas SHeprusi ynpyro AedbopMUPOBaHHOM
NIpY>XUHBI. [loTeHI[MaTbHast SHEPTUs Tejla BO/IM3U TTOBEPXHOCTH 3eMJTH.

[ToTeHiManmbHBIE W HETIOTeHI[MabHble CUIbl. CBsI3b pabOThI HETMOTeHI[HATbHbBIX
CU1 C W3MEHEeHWeM MeXaHWUeCKOM SHepPruM CHUCTeMbl TeJ. 3aKOH COXpPaHEeHUs
MeXaHWYeCKOU SHEePIruM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrUueckue yCTPOMCTBA W TIPaKTUUECKOe TMpUMEHEeHHe: BOJOMeT, Korep,
TIPY>KUHHBIN MTUCTOJIET, IBI)KEHUE PaKeT.
LlemoHcmpayuu

3aKOH COXpaHeHUs1 UMITYJIbCa.

PeakTrBHOe IBI>KEHMeE.

[Tepexo/ TIOTeHI[MATbHON YHEPTUM B KWHETUUECKYIO M 00paTHO.
YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3ydeHrie abCOMIOTHO HEYTIPYTOTO yapa C TIOMOIIIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

ViccnemoBaHue CBsi3u pabOThI CU/IbI C U3MEHeHHeM MeXaHWUecKOi SHepruu Tesa
Ha rpUMepe pacTsyKeHHs! Pe3UHOBOI0 XXI'yTa.

Paspen 3. MonekynisipHas (pu3uKa 1 TepMOJUHAMHUKA
Tema 1. OcHO8bI MO/1€KYASAPHO-KUHEMU4eCcKol meopuu

OCHOBHBIE TIOJIOXKEHUS] MOJIEKY/IIPHO-KMHETAYECKOM TEeOpUM U WX OIbITHOE
obocHoBaHue. bBpoyHoBckoe  aBwkeHue. [uddy3us. Xapaktep — ABWKeHUS
Y B3aMMO/IEMCTBUS YacTHL] BeljecTBa. Mozie/id CTpOeHUsI ra30B, )XUJKOCTEeH U TBEPABIX
TeJl U 00bsICHeHHe CBOMCTB BellleCTBA Ha OCHOBe 3TUX Mojesedl. Macca U pa3Mepsl
Mosneky/1. KommyecTso Beltjectsa. [ToctossHHas ABorazpo.

TernmoBoe paBHOBecue. Temriepatypa U ee usMepeHue. Illkana Temrieparyp
Lenbcus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHEHME MOJIEKY/ISIPHO-KMHETUYECKOU
TeopUu ujeanbHoro rasa. AGCosoTHas TeMriepatypa Kak Mepa cpeJjHeill KWHeTHUYeCKOM
SHEepruu TeIIOBOI'O ABWKeHUs uacTull rasa. Illkana temnepartyp KesbBuHa. I'a3oBble
3aKOHbI. YpaBHeHue MenzgeneeBa—Knaneiipona. 3akoH [lanbToHa. W3omporeccsl
B UJeaJlbHOM Ta3e C TOCTOSIHHbIM KOJIMUECTBOM BewlecTBa. ['paduueckoe
Tipe/iCTaB/ieHre U30MPOLIeCCOB: N30TepMa, N30X0pa, u3obapa.

TexHuueckre yCTpOMCTBa U MpaKTUUeCKOe MpUMeHeHHe: TepMOMeTp, bapomeTp.
LlemoHcmpayuu

OmnbIThI, JOKa3bIBaroOLMe JUCKPETHOE CTPOEHHME BellleCTBa, (hoTorpaun MOIeKy1
OpraHhuYeCKUX COeIMHEeHUMN.

OnbIThI TI0 AUDPY3UN XKUAKOCTEN U ra3oB.
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Mo/ienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita IllTepHa.

OnbITHI, TOKa3bIBAKOIIME CYIIeCTBOBAHUE MEXMOJIEKY/ISIPHOTO B3aUMO/]eHCTBUSI.

Mogesns, WiTtOCTpUpYyHoLLias NIPUPOAY AaB/IeHUs ra3a Ha CTeHKU CoCy/a.

OrbIThI, WUIFOCTPUPYIOLL[MiEe YPaBHeHHe COCTOSTHUSA UZleaIbHOr O ra3a, U30IpoLecChl.
YueHuueckuli 3kcnepumeHm, n1abopamopHble pabombi

OrnpesiesieHre MacChl BO3/lyXa B KJIaCCHOM KOMHaTe Ha OCHOBe M3MepeHui obbema
KOMHaTBhI, [JaBJIeHUs] U TeMIlepaTypbl BO3yXa B Hell.

WccnepoBanue 3aBUCUMOCTH MeXKy IlapaMeTpaMy COCTOSIHUS pa3pe’KeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepmogHaMUueckasi CHUCTeMa. BHyTpeHHsII SHeprusi TepMOJAWMHAMHYeCKOU
cuCTeMbl W CriocoObl ee M3MeHeHus. KommuecTBO TerioTel U paborta. BHyTpeHHSsIs
SHepPrusi 0JHOAaTOMHOT0 UJeanbHOro rasa. Bujbl Terionepejaun: TeryONpPOBOJHOCTD,
KOHBEKIL[Ysl, U3/yueHue. Y[e/bHas TeIJI0eMKOCTb BellecTBa. KOMMUeCTBO TEM/IOTHI
TIpU Teruionepeayve.

[TonssTie 06 agwabatHoM mporiecce. IlepBblii  3aKOH  TePMOJWHAMMKH.
[IpumeHeHVe mepBOro 3aKOHAa TepPMOJWHAMUKM K u3onpoueccaM. ['paduyeckas
WHTepIipeTalys paboThl Tasa.

BTopoii 3aKk0H TepMoguHaMUKH. HeoOpaTrMoCTh MPOLeCCoB B IPHUPO/IE.

TeruioBble MalMHbL. [IPpUHIMIBI JEMCTBUS TEIUIOBBIX MaIllvH. [Ipeobpa3oBaHwMs
SHEPruyM B TEIUIOBbIX MallMHaX. Ko3(Q¢uLMeHT T10/e3HOro [elCTBUSl TerioBOU
MaimHbl. Lukn KapHo U ero Ko3@duijveHT T0/ie3HOr0 AeUCTBUsl. JKOJOTHUYecKue
1po6JieMbl TeTJI09HePreTHKY.

TexHUUeckKue yCTPOWCTBA U TpaKTUUYeCKOoe MpUMeHeHUe: [IBUraTe/lb BHYTPEHHEero
cropaHusi, ObITOBOM XOMOAW/ILHUK, KOHAWLIMOHED.

LlemoHcmpayuu

Vi3MeHeHVe BHYTPEHHEHW SHEPTUU Teja MPHU COBepIIeHUH PabOThI: BbUIET TIPOOKU
13 OyTBUTKY TIOJ, IeCTBHUEM CKaTOro BO3Zyxa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe
MyTeM TpeHus (BU/Ie0leMOHCTpalus).

V3mMeHeHne BHYTpeHHeW SHepruu (TeMiiepaTyphl) Tejla TpU Terionepejauve.

OmnpIT 10 aZiabaTHOMY PaCITMPEHHI0 BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojieni TapoBoii TYpOWHBI, [ABUTaTe/isi BHYTPEHHETO CrOPaHMs, PEaKTHBHOTO
JIBUTaTeJIsl.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yzieIbHOM TETUIOEMKOCTH.

Tema 3. Aepezamnble cocmosiHus geujecmed. Pazoeble nepexoobl

[TapooOpa3oBanre u KOHAeHcanus. VicriapeHue u KureHwe. AOCOJIOTHas
M OTHOCUTe/IbHas BJI&KHOCTb BO3Ayxa. HacelueHHblM map. YJenbHas TerioTa
napooOpa3oBaHUsl. 3aBUCUMOCTh TeMI1epaTyphl KUTIeHUS OT [JaB/IeHusl.

11
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TBepnoe Teno. Kpucrannmueckve v amopdHble Teja. AHWU30TPONUSI CBOMNCTB
kpuctasuioB. JKugkue  kpuctainbl.  CoBpeMeHHble — Marepuanbl.  [lnaBneHue
Y KpUCTa/UIM3alius. Y ie/ibHasi TerioTa ryiaBiaeHus. CyoiuMariusi.

YpaBHeHue TeroBoro banaHca.

TexHMueckre yCTPOWCTBA U TMPAKTUYeCKOe TIpUMeHeHWe: TUrPOMeTp W
TICUXPOMETP, KaJOpUMeTp, TeXHOJIOTMU TI0JyueHus COBPeMeHHbIX MaTepuajioB, B TOM
yKc/ie HAHOMaTepUasoB, U HAHOT@XHOIOTHH.

LlemoHcmpayuu

CBoiicTBa HaChIIIeHHBIX TTApOB.

KurieHvie nipy TIOHW)KEHHOM [JIaB/IeHUH.

CriocobbI M3MepeHust BIa)KHOCTH.

HabnrosieHre HarpeBaHUs U T/IaB/IeHUS] KPUCTA/IZTMUECKOTO BellleCcTBa.

IleMOHCTpaLYist KpUCTAI/IOB.

YueHuuecKuli 5kcnepumeHm, 1abopamopHble pabombl

V3MepeHre OTHOCHTETbHOMN BIQKHOCTU BO3yXa.

Pa3pen 4. JiekTpojuHaMuKa
Tema 1. dnekmpocmamuka

OneKTpu3aluvs Tel. JJeKTPpUYeCKui 3apsi. [IBa BUAA 3/1€KTpUUECKUX 3apsifioB.
IIpoBOAHUKH, AUINEKTPUKUA U MOJTYTIPOBOJAHUKU. 3aKOH COXpPaHeHUsl 3JIEKTPHUUYeCKOIo
3apsza.

B3aumogerictBue 3apsiioB. 3akoH KynoHa. ToueuHbId 5/1IeKTPUYECKUAW 3apsifl.
OsnekTpuueckoe  1riojie.  HarmpsykeHHOCTb — 3/ieKkTpyuueckoro  mons.  [IpunHuun
CyneprHo3uLIAU 3JIEKTPUUECKUX T0JIel. JIMHUM HanpsKeHHOCTHU 37IeEKTPAYECKOTO TMOJIS.

PaboTta cun 3nekTpoctaTueckoro Tojsi. IToreHruan. Pa3HOCTb MOTeHIIMA/OB.
[IpoBOAHUKM W [UMEKTPUKA B 3JIEKTPOCTAaTUUYECKOM mosie. [IusseKkTprueckas
TPOHULIAEMOCTb.

OneKTpoeMKOCTb. KoHJeHcaTop. 3J/IeKTPOeMKOCTb IUIOCKOTO KOHJeHcaropa.
OHeprus 3apspKeHHOT0 KOHZIeHCaTopa.

TexHrWueckue yCTpOMCTBA W TIpaKTUYeCKOe TMPUMEHEHMe:  3JIeKTPOCKOT,
9/IEKTPOMETpP,  3JIeKTPOCTaTHUeCKasl  3alliuTa, 3a3eMyieHHde  37eKTpOonpubOopoB,
KOH/IEHCAaTOp, KOMUPOBAJ/IbHBIN annapar, CTPYHMHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOUCTBO ¥ TIPUHLIUIT IeUCTBUS 3/IEKTPOMETpa.

B3aumogpeiicTBre Ha3/1eKTPHU30BaHHBIX TeJl.

DeKTpUUeCKOoe MoJie 3apSKEHHBIX TeJl.

[TpOBOHUKU B 3/1IEKTPOCTAaTUUECKOM T10JI€.

OJleKTpoCcTaThyecKas 3alluTa.

[r3/1IeKTPUKY B 3JIEKTPOCTAaTUYECKOM TI0JIE.

3aBUCHMMOCTb 3/1eKTPOEMKOCTH IVIOCKOI'0 KOHZleHcaTopa OT IUIOL|aZu IUIaCTUH,
PacCTOSTHUSA MeXXAY HUMU U IU3JIEKTPUUYECKOW TTPOHULIAEMOCTH.

OHeprus 3apsuyKeHHOT0 KOHIeHCaTopa.

12
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YueHuuecKull 3kcnepumeHm, 1a60pamopHble pabombl
Vi3MepeHue 3/1IeKTPOeMKOCTH KOH/IeHCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuyeckuli mok. ToKu e pa3auuHbIx cpedax

DNeKTpUUeCKUi TOK. Y CJIOBUS CYIL[eCTBOBaHUS 3JIEKTPUUECKOT0 TOKa. VICTOUHUKHU
ToKa. Cusa Toka. [ToCTOSTHHBIN TOK.

Harpskenue. 3akoH Oma [iJ1st yyaCTKa LieTiu.

ONeKTpUYecKoe  COMNpPOTUB/IEHWE.  Y[e/lbHOe  CONpPOTHB/IEHME  BeLeCTBa.
ITocnenoBaTenbHOe, Mapasvie/ibHOE, CMelLllaHHOe COeIMHEHKe TPOBOJHUKOB.

Pabota 31ekTpruueckoro Toka. 3akoH [[koynsi—/IeHiia. MOIIIHOCTb 3/1eKTPUUECKOTO
TOKA.

OJIeKTPOABWKYLLasi CUjia U BHYTPeHHee COIpPOTHUBJ/IEHMEe UCTOYHMKA TOKAa. 3aKOH
OmMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpruecKou Lerv. KopoTkoe 3amMbIKaHUe.

ONeKTPOHHas TMPOBOAUMOCTb TBEPAbIX MeTas/IoB. 3aBUCMMOCTb CONPOTHUBIIEHUS
MeTaJlJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

OJeKTpUUeCKrl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonymnpoBoiHrKKM. CobCTBeHHasi U MpUMeCHast IPOBOIMMOCTD TTO/TYTIPOBO/THHUKOB.
CBoiicTBa p—n-riepexoja. I1oynpoBoAHUKOBLIE TIPUOOPKI.

ONeKTpuueCKMM  TOK B pacTBopax W pacCiuylaBaXx  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUUECKAs JUCCOLMALIUS. DJIeKTPOJIU3.

OeKTpuuecKui ToK B ras3ax. CaMoCTOATe/IbHbIA M HEeCaMOCTOSITe/TbHBIM pa3ps.
Mosnus. [Tna3sma.

TexHrUueckue yCTPOMCTBA U MPAKTAUeCKOe MPUMEHEeHHe: amIiepMeTp, BOJIbTMETD,
peocTaT, UCTOUYHUKH TOKA, 3JIeKTpOHarpeBarte/ibHble TIPUOOPHI, 3JIEKTPOOCBETHUTEbHbIE
npubophl, TEPMOMETP COTPOTUB/IEHUS, BaKyyMHBIM [WOZl, TEPMUCTOPbl U
(dhoTOpe3uCTopsl, MOTYIPOBOJHUKOBBIN N0/, TaIbBaHUKA.

Llemoncmpayuu

W3mepeHre CUJIbI TOKA U HallpPSDKEHUSI.

3aBHCHMOCTb COTPOTHB/IEHUS LIUTMHAPUYECKHUX TIPOBOJHUKOB OT J/IMHbI, T/IOIaiU
TIOTNepeYHOoro CeueHusl U MaTepuasa.

CwMel1aHHOe CcOoeIMHEHVE TTPOBOIHUKOB.

[IpsiMoe  uW3MepeHMe  37EKTPOJBUKYIleM  cuibl. KopoTkoe — 3amMbIKaHue
raJibBaHUUECKOr 0 3/IeMeHTa U OLIeHKa BHYTPEHHero CONpPOTHUBIIEHUSI.

3aBUCUMOCTH COTIPOTUBJIEHUSI METa/IZIOB OT TeMIIepPaTyphbl.

[IpoBOAYMOCTB 3/1EKTPOJIUTOB.

W ckpoBoit pa3psifi U NpOBOIUMOCTb BO3/yXa.

OJHOCTOPOHHSS TIPOBOJUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

N3ydeHne cmelaHHOTO COeJUHEHUST Pe3UCTOPOB.

V3mepeHre 5>7€KTPOABWKYILEM CUIbl WCTOYHMKA TOKAa U €ro BHYTPEHHero
COMPOTHUBJ/IEHUSL.

Habntomenue 3/1eKTpo/m3a.
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MexnpesMeTHbIe CBA3U

N3yuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 Kacce oCyI[eCTB/ISeTCS C YUeTOM
CoJieprKaTe/IbHbIX MEXXITPeIMETHBIX CBsi3el C KypcaMy MaTeMaTHKH, OHO0J/IOTHH, XUMHH,
reorpavy U TEXHOJIOTHH.

MescnpeOomemHble nOHAMuUsl, CBsI3aHHble C W3yUYeHHMEM MeETOJ0B Hay4yHOIo
TO3HAHWs: SIBJIeHWe, Hay4YHbld (PakT, TUMoTe3a, (puaryeckasi BeJIMUMHA, 3aKOH, TeOpUs,
HabJ/Tt0/leHue, SKCIIEPUMEHT, MO/ie/TMPOBaHKe, MOJie/Tb, U3MepeHHe.

Mamemamuka: pellleHWe CUCTeMbl ypaBHEHUH, JiMHelHass (QyHKLUs, rapaboiia,
runepbosa, UX rpaUKu ¥ CBOMCTBA, TPUTOHOMETpUUeCKre (PYHKLIUUA: CUHYC, KOCUHYC,
TaHTeHC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUUYECKOe TOXAECTBO, BEKTOPbI M MX
TPOEKI[MU Ha OCHU KOOP/IUHAT, C/I0)KeHHe BEKTOPOB.

Buonoeusi: mMexaHWuecKoe [JBWKeHHWe B >XMBOM mpupoge, auddysus, ocMmoc,
TeTyIo00OMeH >KUBBIX OPraHuW3MOB (BUZBI TeTUIOTiepeJaud, TeTUIOBOe paBHOBECHe),
3/IeKTpUUeCKUe SIBJIEHUsT B XKUBOU MPHUPO/IeE.

Xumusi: OUCKpPETHOe CTPOEeHHWe BeIlecTBa, CTPOEHWE aTOMOB U MOJIEKY/, MOJIb
BellleCTBa, MOJIIpPHasi Macca, TeI/ioBble CBOWCTBA TBEPAbIX Tes, KUJKOCTe U ras3os,
3/IeKTpUUeCKUe CBOMCTBA MeTasJIOB, 3/IeKTPOJIMTUUeCKast JUCCOLMal[us, ralbBaHUKa.

Ieoepacpusi: BNaXXHOCTH BO3/[yXa, BeTPhI, 6apoMeTp, TepMOMETP.

TexHonoeusi: mpeoOpa3oBaHue [ABWKEHUN C MCIOb30BaHHEM MeXaHWU3MOB, yueT
TPeHUs] B TeXHUKe, TO/IIUITHUKYU, HCI0/Ib30BaHHWEe 3aKOHAa COXPaHeHWs UMIMYJIbca
B TeXHUKe (pakeTa, BOJOMET U Jpyrue), ABUTraTe/lb BHYTPEHHEro CropaHusi, rapoBast
TypOWHa, OBbITOBOM  XOJIOAWILHUK, KOHAWIMOHED, TEXHOJIOTHH  IOTyUYeHHUs
COBpEMEHHBIX MaTepuajoB, B TOM 4YMC/e HaHOMaTepualoB, W HAHOTEXHOJIOTUH,
3JIEKTPOCTaTHUeCKasl 3all[uTa, 3a3eMJieHHe 37eKTPOrpuOOpOB, KCEPOKC, CTPYHHbIN
TIDUHTEP, SJleKTpOHarpeBaresbHble TPUOODPBHI, 3/1IEKTPOOCBETUTE/bHbIE TTPUOOPHI,
rajibBaHUKa.

11 KJTIACC

Pa3pgen 4. JnekTpojiHaMUKa
Tema 3. MazHumHoe noJie. 3/71eKMpoOMAZHUMHASA UHOyKYusl

[TocTosiHHBIE MarHUTBL. B3auMozencTBUe TTOCTOSTHHBIX MarHWTOB. MarHuTHoe
rose. BeKTOp MarHWTHOM WHAYKLUWU. [IpUHLMIT CyTeprio3vliuM MarHUTHBIX MOJIeN.
JIvHUM MarHUTHOM WHAYKUWW. KapTMHa J/WMHAW MarHUTHOM WHAYKUAU —TOJIS
TIOCTOSIHHBIX MarHuTOB.

MarHuTHOe mnoJie MPOBOJIHUKA C TOKOM. KapTWHa MMHUN UHAYKLHAA MarHUTHOTO
TOJIsl JIMHHOTO TIPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIbLIEBOTO TIPOBOJHMKA,
KaTyLIKKU ¢ TOKOM. OnbIT JpcTefa. B3avMmoelicTBre TPOBOAHUKOB C TOKOM.

Cua AMnepa, ee MOZYJ/Ib U HalpaB/ieHue.

Cwuna JlopeHuja, ee MOAy/lb W HampaBjieHue. [IBW)KeHWe 3apsyKeHHOU YaCTHL[bI
B OZIHOPO/THOM MarHUTHOM T10o/1e. PaboTa cusibl JIopeHria.

SfIBneHre 371eKTPOMarHMTHOM WHAYKUWU. [IOTOK BeKTOpa MarHMTHOM WHAYKLMU.
DNeKTPOABIIKYIasl CUa UHAYKIUU. 3aKOH 3/1eKTPOMarHuTHOW UHAYKIMK Papajes.
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BuxpeBoe  3jeKTpuueckoe — Triojie.  ONEKTPOABWKYLas  CAla  UHAYKLWAU
B MPOBOJHUKE, ABW)KYILLIEMCS IMOCTYyMNaTe/bHO B OZJHOPOJHOM MarHMTHOM MOJI€.

[IpaBusio JleHua.

NHAYKTUBHOCTB. AByeHre  CaMOMHIYKLIUM. ONeKTpOoABWKYLLast cuia
CaMOWH/YKLMU.

OHeprust MarHUTHOT'O I10JIg KaTYLLKU C TOKOM.

DJIeKTPOMarHUTHOe T10J1e.

TexHUUecKue yCTPOWCTBA U MPAKTUUYECKOe MpUMeHeHHe: MOCTOSIHHbIE MarHUTHI,
3JIeKTPOMAarHUTHI, 3JIEKTPOABUraTe b, YCKOPUTEJIN 3/IeMeHTapHbIX YaCTUL], UHAYKLMOHHAs
Teyn.

Llemoncmpayuu

OrnbIT OpcTeja.

OTK/IOHEeHUe 3/IeKTPOHHOI'0 IyYKa MarHUTHBIM I10JIeM.

JIMHUM VHAYKLUA MarHUTHOT'O TIOJIS.

B3avmMogelnicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SIBneHre 3/1eKTPOMarHUTHOW UHAYKLUU.

[TpaBuso JleHia.

3aBUCUMOCTb  3JIEKTPOABWXKYLLEH CWIbl HWHAYKLIUU OT CKOPOCTA UW3MeHeHUst
MAarHUTHOI'O IOTOKa.

SAByieHMe CaMOMHAYKLUN.

YueHuuecKull 3KxcnepumeHm, 1abopamopHble pabomnl

V3yyeHrie MarHUTHOTO T10J151 KATYIIKU C TOKOM.

VccnemoBanue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siB/ieHUS 3/IEKTPOMAarHUTHOW UHAYKLUU.

Pa3pen 5. Ko/ie0aHus ¥ BOJIHBI
Tema 1. MexaHuuecKue U 3/1eKMpoMazHuUImHble Ko/a1e6aHus

KonebarenbHas cucrema. CBoOOIHbIE MexaHHUeCKHe KojiebaHus. ['apMoHMueckue
Kosiebanusi. [lepuos, yactora, amruiuTyga U ¢dasa KonebaHuid. [Ipy>XKMHHBIA MasiTHUK.
MaTemMaTuuecKiii MasiTHUK. YpaBHEHHe TapMOHUUYeCKHWX KosieOaHui. IIpeBpatieHue
9HepPrUu MpU rapMOHUYEeCKUX KOoeOaHusIX.

KonebarenvHbiii  KoHTyp. CBOOO/AHBIE  3/1€EKTPOMAarHUTHbIE  KojieOaHUSI B
HiealbHOM  KojebaTe/lbHOM  KOHType. AHA/IOrusi MeXAy MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KostebanusiMmu. @opmysa ToMmcoHa. 3aKOH cOXpaHeHUsI JHEPTUU B
H7iea/lbHOM KoJiebaTeTbHOM KOHTYpe.

[pencraBneHve O 3aTyxarwolux KosjiebaHUsIX. BBIHYKIEHHbIE MeXaHHUeCKHe
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/IeKTPOMarHUTHbIe KoJiebaHusl.

[TepemeHHbIM TOK. CUHYCOW/a/TbHBIN TTepeMeHHbIH TOK. MOIIIHOCTh TTIePeMEeHHOTO
TOKa. AMITUTYJHOE U JIelCTBYIOIIee 3HaUeHHe CUJIbI TOKA U HarpshKeHUs.
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Tpancdopmarop. IIpousBozacTBO, Tmepejaua U T1OTpebieHWe 3eKTPUUeCKOM
SHEPruu. JKOJIOTUYeCKHe PHUCKU TIpU TPOU3BOJCTBE 3JIeKTPO3Hepruu. KynibTypa
WCTIO/Th30BaHUs 3JIEKTPOIHEPTHH B TIOBCEJTHEBHOM »KH3HMU.

TexHUUeCKre YCTPOMCTBA U MPaKTUUeCKoe TIpUMeHeHUe: 3/IeKTPUUeCKU 3BOHOK,
reHepaTOp IepeMeHHOI0 TOKa, IMHUY 3J/IeKTporiepejay.

LlemoHcmpayuu

NccnenoBanue riapaMeTpoB KosiebaTenbHOMN CUCTEMBI (Mpy>KUHHBIN
WX MaTeMaTUueCKU MasiTHUK).

Habtro/jeHue 3aTyxarommx KoieOaHuii.

WccrenoBaHe CBOMCTB BBIHYX/[€HHBIX KOTe0aHUI.

Habntogenue pe3oHaHca.

CB00OO/HBIE 3/IEKTPOMAarHUTHBIE KOJTeOaHusI.

OctysutorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKA W HampsDKeHWssT OT BpeMeHH)
JJ1sT 37IeKTPOMarHUTHBIX KosieOaHMiA.

Pe3oHaHC TIpU  TIOC/IelOBaTe/IbHOM  COeAWHEHWH  Pe3UCTOpa,  KaTYIIKU
WHAYKTUBHOCTH U KOHZIeHCATOopa.

Mo/ienb TUHUM 37IeKTPOTIepelaum.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabomnl

WccienoBaHue 3aBUCMMOCTH Tepro/ia Masibix KojiebaHuii Irpy3a Ha HUTH OT JJIMHBI
HUTH U MacChl Tpy3a.

WccnefoBaHve miepeMeHHOTO TOKA B LIeTIM U3 IOC/Ie[0BaTe/IbHO COeANHeHHbBIX
KOH/IEHCATOpa, KaTYIIKKU U Pe3UCTopa.

Tema 2. MexaHuuecKue u 31eKmMpoOMazHUMHbIE 80/1HbI

MexaHuueckue BOJIHBIL, YCJIOBUA  pacripoctpaHeHusi. Ilepuoza. CkopocTb
pacripocTpaHeHusi W [JauHa BoiHbL.  [lorepeuyHble ¥ MPOAOJIBHBIE  BOJIHBL
WuTepdepeniys U AUQpakiys MexaHUu4eCKrx BOJIH.

3ByK. CKOpOCTb 3ByKa. ['poMKOCTB 3ByKa. BricoTa ToHa. Tembp 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBI. YCJOBUSL M3JIyUeHUs] SJIEKTPOMAarHUTHBIX BOJIH.
B3avmHasi opueHTaijusi BekTopoB E, B, v B a/sekTpomarHuTHOM BosiHe. CBOMCTBa
3/IeKTPOMarHuUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHUe, TMospu3alus, Audpakuys,
vuHTepgepeHUs. CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH.

[IIkana »31€KTPOMAarHWTHBIX BOJIH. [IpyMeHeHWe 3/eKTPOMarHUTHBIX BOJIH
B TEXHUKe U OBITY.

[IpyHLMBI pPaZiioCBsA3U u TeJIeBU/|eHUS.

Paguonokauus.  OJIeKTPOMarHUTHOe — 3arpsi3HeHue

OKpY>Karolen Cpe/ibl.

TexHuUecKkMe YCTpOMCTBA M TMPAKTUYECKOe TNpHUMeHeHHWe: My3bIKaJbHble
VHCTPYMEHTHI, yJbTPa3BYKOBasi [WarHOCTMKAa B TeXHUKe W MeAuLMHe, pazjap,
paZiuoNIpUeMHUK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neub.

Lemoncmpayuu
O6pa3oBaHue U paclpoCTpaHeHKe MOMePeyHbIX U TIPO/IO/IbHBIX BOJTH.
Kosebiitorrieecst Tesio Kak HCTOYHUK 3BYKa.
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Ha6J'II-O,Z[EHI/I€ OTPpa’>kKeHUA U TMpeIOMJ/IEHHA MEXdHMYECKHUX BOJIH.
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HaGmofenue wuHTepdepeHIMd W JUGPAKI[UA MeXaHUYeCKUX

BOJIH. 3BYKOBOI pe30HaHC.

HabntozieHre CBsi3u TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTYZ0OM U 4aCTOTOMN
KOJte0aHMH.

WccnemoBaHve CBOMCTB 37€KTPOMAarHUTHBIX BOJIH: OTpakeHWe, TpejioM/eHUe,
noJisipy3anys, Audpakiysi, UHTepQepeHLs.

Tema 3. Onmuka

['eomeTprueckass onrvka. [IpAMOIMHENWHOe — pacClpoCTpaHeHHWe CBeTa B
OJHOPOJHOU cpepe. JIyu cBeTa. ToueuHbIM UCTOUHMK CBeTA.

OTpakeHWe cBeTa. 3aKOHbI OTpakeHWs cBera. IlocTpoeHre w300pa>keHUM
B [IVIOCKOM 3epKar’ie.

[TpesomnieHue cBeTa. 3aKOHbI TpesioM/eHUs] cBeTa. AOCOMIOTHBINA TOKa3aTeslb
npeomsieHusi. [losiHoe BHyTpeHHee oTpakeHUWe. IlpefenbHBIM yroa TIOJHOTO
BHYTPEHHEro OTPa’kKeHus.

Hucriepcust cBeTa. CnoxHbIM cocTaB 6esioro ceeta. L[BeT.

CoOuparomye ¥ paccedBarollfie JIMH3bL. ToOHKas /vH3a. POKyCHOe pacCTOsTHHe
W OITHYecKass Cwia TOHKOW muH3bL. [locTpoeHue w300pakeHUM B COOMparoLUX
YW pacCeMBarwolIMX JuH3aX. Popmysa TOHKOM JIMH3bL. YBeIWYeHue, JaBaemoe
JIMH30MU.

[1peaensbl MPUMEHUMOCTH TeOMeTPUYECKON ONMTUKHU.

BosHoBas ontvka. MHTepdepeHius cBeTa. KorepeHTHble UCTOUHUKU. Y CIOBUS
Hab/MoIeHUsT MaKCUMYMOB U MUHUMYMOB B WHTep(epeHIIMOHHON KapTWHe OT [IBYX
CUH(]a3HbIX KOTePeHTHbIX NCTOYHHKOB.

HNudpakius ceeta. JudpakiioHHasi pelieTka. Y CIoBUe HaO/OeHUsT TJIaBHBIX
MaKCUMYMOB TpH TlaZleHUM MOHOXPOMAaTHUUYeCKOro CBeTa Ha AUGPaKIMOHHYIO PelleTKY.

[Tonspusanus ceeta.

TexHuyeckre yCTpPOMCTBA Y T[pakKTUUeCKOe TpWMEeHeHWe: OUYKM, JIyIla,
doToanmapar, MPOEKLMOHHBIN arrmapaT, MUKDPOCKOI, TejeCKOM, BOJOKOHHAsl OMNTHKA,
MvdpakiMOHHas pelleTKa, NOJISIPOU/,.

LemoHcmpayuu

[IpssmMo/iMHeiHOe  pacrpoCTpaHeHWe, OTpaKeHWe W MpeloOMJIeHHe  CBeTa.
OnTrueckuie IpUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHHe. Mozieslb CBeTOBO/A.

VccnenoBaHue CBONCTB M300paXkeHU B JTMH3aX.

Mopenu MUKpPOCKOI1a, TejiecKora.

HabntoneHve nHTepdepeHLIvN CBeTa.

Habntogenue qudpakiyuy cBeTa.

HabnroseHuye [ucriepcuu CBeTa.

[TonmyyeHure crieKTpa € TTIOMOLL[bIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOIIbIO AUGPaKIIMOHHOM pelleTKH.

HabtojeHue mossipy3aliiy CBeTa.
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YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl
Vi3mMepeHHe IOKa3arTe/isi IpejIoM/IeHHs] CTeKJIa.
VccneoBaHre CBOMCTB M300pa’keHUH B JIMH3AX.
Habntopenue aucriepcru cBeTa.

Pa3gen 6. OcHOBBI crielida/IbHOM TeOPHU OTHOCUTE/TbHOCTH

['paHuLIbl MPUMEHUMOCTH KIaCCUYECKOU MeXaHWKU. IlocTynaTel crieruaaibHOU
TeOpUA OTHOCUTE/IbHOCTU: WHBAPUAHTHOCTb MOJYJ/Sl CKOPOCTU CBeTa B BaKyyMe,
TIPUHLIAM OTHOCHUTE/IbHOCTU DWHIIITeHHA.

OTHOCUTEILHOCTh OAHOBPEMEHHOCTH. 3aMe[jleHHe BpeMeHU U COKpallleHue
JUTAHBL.

OHeprusi U UMNYyJibC PeIITUBUCTCKOU YaCTHULIbI.

CBsi3b MacChl C 3HEPTUeN U UMITY/IbCOM PeJIITUBUCTCKOM YaCTHUL[bl. DHEPrusl MOKOSI.

Pa3pen 7. KBanToBas ¢usuka
Tema 1. Dn1emeHmMbI KBAHMOBOL ONMUKU

®oronbl. Popmysa [lnaHka cBs3u 3Hepruud (POTOHA C €ro YacTOTOW. DHeprus
Y UMITyJIbC (DOTOHA.

OtkpbiTHe U uccienoBaHue (orosddekra. OmbiTel A.I'. CTosieToBa. 3aKOHBI
doToaddekTa. YpaBHeHue ObHIITeliHa Mg doTodddekTa. «KpacHasi rpaHuUIa»
dboToapdekra.

[aBneHue CBeTa. OnbIThI I1.H.

JleGemeBa. XvMHUecKoe JeHCTBHE CBeTa.

TexHuueckrWe yCTpOMCTBA M TIPAaKTHUeCKOe TmpuMeHeHHe: (OTO3/eMeHT,
doTomaTumk, comHeuHasi 6atapesi, CBeTOAUO/,

Llemoncmpayuu

®oT03(PheKT Ha YCTaHOBKE C [UHKOBOW MJIACTUHOU.

VccnenoBaHue 3aKOHOB BHeLIHero (hoTo3(deKra.

CeTouO/I.

CoJsiHeuHas

Oarapest.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTel Pe3epdopsa 1o paccesiHWIO —(-YacTHL.
[TnanertapHass mofiens atoma. Iloctynatel bopa. M3nydeHue u mnorsyoileHre (pOTOHOB
TpU Tepexofie aToMa C OJHOr0 YPOBHSI SHepruv Ha Apyrou. Buzabl cnektpoB. CriekTp
YPOBHEM 5HEPTUM aTOMa BOZOPOZa.

BosHoBbIe cBovicTBa 4yacTtull. BomHel ge bpounga. KopnycKynsipHO-BOJHOBOU
Aya/li3Mm.

CrOHTaHHOEe U BBIHY)K/IEHHO€e U3/TyUeHue.

TexHrUuecKue yCTPOWCTBa W TpaKTUYeCKoe TPUMEHeHMe: CIeKTpaJbHbIM aHaIu3
(criekTpOCKOI), J1a3ep, KBAHTOBBIM KOMIIbIOTEP.
Llemoucmpayuu

Mopens onbita Pesepdopga.

OrnpefienieHre JJIMHBI BOJIHBI J1a3epa.
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HabstoeHue TMHeNuYaThIX CTIEKTPOB
y3nydeHus. Jlasep.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl
Habro/jeHue iMHeYaToro crekTpa.

Tema 3. AmomHoe s10po

OKCIIepYMEeHThI,  [JOKa3blBalOLMe CJIOXKHOCTb CTpoeHUs sfpa. OTKpbITHe
paaroakTUBHOCTU. OrnbIThl Pe3epdopfia Mo oripefe/ieHHI0 COCTaBa paJMOAKTUBHOTO
usnyuenusi. CBoiicTBa anb(a-, 6eTa-, raMMma-u3nyueHusi. BausiHue paguoakKTUBHOCTH
Ha )KVBble OPTaHU3MBI.

OTKpeITHe TIPOTOHa W HeWTpoHa. HyknoHHass Mozenb sgpa ['elizeHOepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbba-pacrnias. O/eKTPOHHBIM M TTO3UTPOHHBIM OeTa-pacmiaZi. ['amMmma-u3nyueHue.
3aKOH paIMOaKTHMBHOIO pacrnaja.

OHeprus CBSI3U HYK/JIOHOB B sipe. fnepHble cuibl. [JedekT Macchbl

snpa. AnepHble peakiuu. [leeHue U CUHTe3 si7ep.

SlmepHbiii peaktop. TepmosifiepHbiii cuHTe3. [1pobemMbl U TIepCIieKTHUBHI siiepHOM
SHEPreTUKU. DKOJIOTUUeCKUE aCleKThI SIePHOM SHePreTUKHU.

OnemeHTapHble YacTULIbl. OTKpBITHE MO3UTPOHA.

MeTo/pbl Hab/IrOJeHUST U peTUCTpaLiuM 3/ieMeHTapHbIX YaCTHLI.

dyH/1aMeHTa/IbHbIe B3aUMO/eicTBYsA. EAMHCTBO u3nueckol KapTUHBI MUPA.

TexHWueckre YCTPOMCTBA M TMpaKTUUeCKOe TMpPUMEHeHHe: [103UMeTp, Kamepa
BusnbcoHa, sifiepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu

CueTyrK MOHU3MPYHOIIUX YaCTHLI.
YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue TpeKoB uacTul] (10 rOTOBLIM (hoTorpadusim).

Pa3pen 8. D1eMeHTHI aCTPOHOMMH M acTPOQU3UKHU

OTanbl pa3BUTUS aCcTPOHOMMU. [IpuK/iasHOEe W MHUPOBO33pEHYECKOe 3HaueHHe
aCTPOHOMMUU.

Bup 3Be3aH0TO Heba. Co3Be3aus, ipKre 3Be3/Ibl, TI/IaHeThl, X BUAMMOe JABW)KEeHHe.

CoJsiHeyHas cucTeMa.

Connrje. CosiHeyHast akTUBHOCTh. MIcTOuHUK 3Hepruu CoJiHLa U 3Be3[. 3Be3bl, UX
OCHOBHBIE XapaKTepPUCTHKU. [lnarpaMma «CreKTpaibHbIA KJIacC — CBETUMOCTb». 3Be3/bl
[JIABHOM TIOC/IeI0BATeIbHOCTH. 3aBUCHMMOCTb «MacCa — CBETUMOCTb» IJig 3Be3[
[JIABHOM TIOC/e[0BaTeNlbHOCTU. BHyTpeHHee  cTpoeHue 3Be3n. CoBpeMeHHbIe
Tpe/ICTaB/IeHUsI O IPOUCXOXKAEHUHU U 3BoroLMK CoJIHL|a U 3Be3/. JTarlbl JKU3HU 3Be3/,.

Mneunsii [Tyt — Haiia 'anaktuka. [Tonoxxenue v aBrkenre ConHija B ['anakTuke.
Twurel rasiakTUK. PasioranakTvky U KBasapbl. YepHble AbIpbl B sijpax rajlakTyK.

Bcenennas. Pacuivipenvie BcenenHoii. 3akoH Xa06sa. Pa3beranuwe ranakTuk.
Teopus bonblioro B3peiBa. PelMkToBOE U3yyeHue.
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MacrmrrabHast CTPYKTypa BceneHHOM.
MeTaranakTHKa. HepertiieHHbIE TTpO0JIEMBI
aCTPOHOMUHU.

YueHuueckue Hab0O0eHus

HabntoseHnsi HEBOOPY)KEHHbIM TJIa30M C HCIIO/Ib30BaHWEM KOMITbIOTEPHBIX
TIPUIOXKEHUH 7S oTipe/iesieHust TI0/I0KeHHUsT HeOeCHBIX 00BeKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBbIe co3Be3us CeBepHOro IoMyLapus U apKre 3Be3/bl.

Habstoienust B Tesieckor JIyHbl, TuiaHeT, MiyteqHoro ITyTu.

O0o0mIaroiiee MOBTOPeHHE

Ponb (U3MKM 1 aCTPOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATbHOM
U 5TUYeCKOW c(epax AesaTe/bHOCTH 4YesloBeKa, poJib U MeCTO (PU3MKKM M aCTPOHOMHHU
B COBPEMEHHO! HayyHOW KapTWHe MHupa, po/ib (U3MUecKoil Teopyud B (HOPMUPOBAHUU
Npe/iCTaB/JIeHnd 0 (PU3MYECKOM KapTHUHe MHpa, MeCcTO (PUM3UUeCKOW KapTHMHBI MHpa
B 0011leM psily COBpEMEHHBIX eCTeCTBEHHO-HayUHbIX Mpe/iCTaBlIeHUi 0 IpUpOoJe.

MexnpegMeTHbIe CBA3U

M3yuenue Kypca ¢hH3uKHA 0a30BOro ypoBHs B 11 Kacce OCyII[eCTB/SETCS C yUeTOM
coJieprKaTe/IbHbIX MeXKITPeIMEeTHBIX CBsi3el C KypcaMy MaTeMaTHKH, OHMO0JIOTHH, XUMUH,
reorpamu U TEXHOJIOTHHU.

Mesicnpedmemuble noHsamusi, CBS3aHHble C MW3yYeHHWEM METOJOB Hay4yHOro
TO3HAHUS: SIBJIeHWe, Hay4YHbIM (DaKT, TUNoTe3a, (rU3nyeckas BeJIMUMHA, 3aKOH, TeOopus,
HabJro/ieHre, SKCIIepUMeHT, MO/Ie/IMPOBaHue, MO/le/lb, U3MepeHHe.

Mamemamuka: penieHve CUCTeMbl YpaBHEHWM, TPUTOHOMeTpUUeCKre (PyHKLIUU:
CUHYC, KOCHMHYC, TaHI'e€HC, KOTaHIeHC, OCHOBHOe TPUIOHOMETPUYeCKOe TOXeCTBO,
BEKTOPbl M WX MPOEKLMM Ha OCU KOODAWHAT, CJIOXKEHHWE BEKTOPOB, MPOW3BOJHbBIE
3/IeMeHTapHbIX (DYHKI[UH, PHU3HAKK MOA00MS TPEYro/JbHUKOB, OMpezie/ieHre TUIONIa u
TUVIOCKUX (UTYp U oObeMa Tes.

Buosnoeusi: 3neKTpuuecKre siB/ieHUs B )KUBOU MPUPOJe, KoJsiebaTebHbIe BHKEHUS
B JKUBOHW TIpUpOJe, ONTHUUECKUWE SIBJIEeHUSI B >KMBOW MPUPOJe, NEeUCTBUE paAualiiuv
Ha >KVBble OPraHU3MBL.

Xumus: CTpoeHre aTOMOB Y MOJIEKYJI, KPUCTa/UTMUeCKast CTPYKTypa TBepZbIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTA/VIAYECKOU pellieTKU, CTIeKTPa/TbHbIN aHau3.

TI'eoepacpusi: MarHuUTHBIE TOJIFOCA 3eMJIM, 3a/le)Kd MarHUTHBIX PY[, (POTOCheMKa
3eMHOU MTOBEPXHOCTH, Mpe/iCKa3aHre 3eMJIeTPSICeHUH.

TexHono2us:  JIMHUM  SJIeKTpoIlepejay, TeHepaTop IIepeMeHHOr0  TOKa,
57IEKTPO/IBUTaTe b, UHAYKLIMOHHAA Tleub, paiap, paAUONPUEMHUK, TeJIeBU30P, aHTEHHA,
TenedoH, CBU-meub, TPOEKIMOHHbIM amnmnapar, BOJIOKOHHasi OITHKa, COJIHeUHas
Garapes.
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INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoennie  yuebHoro  mipeamera  «@®u3MKa» Ha  YpPOBHE  CpegHero
obmero obpasoBaHusi (0a30BBI  YpOBEHb) [JO/DKHO O00ECIeudTh  [JOCTHKEHHE
C/IeAYIONIMX JIMUHOCTHBIX, MeTarnpeJMeTHBIX U MpeAMEeTHBIX 00pa30BaTe/IbHBIX
pe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATbI

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUsT yueOHOro mipegmeTa «®du3MKa» [AO/KHBI
OTpa)kaTb  TOTOBHOCTb U CIOCOOHOCTh  OOyuUaroluXxcs  PYKOBOJACTBOBAThCS
chopMUpOBaHHOM BHYTpPeHHel TO3WlMeM JUYHOCTH, CUCTEMOM LIeHHOCTHBIX
OpHeHTaL1H, TO3UTHBHBIX BHYTPEHHUX ybexxaeHui, COOTBETCTBYIOLLIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHMCKOTO 00I1leCcTBa, paciliMpeHre KU3HEHHOTO OITbITa
M OnbITa [JeATeJIbHOCTM B TMpOLlecCe peaav3aliid OCHOBHBIX  HamnpaBeHUH
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YACTH:

1) rpaXAaHCKOr0 BOCIIUTAHUSA:

cchopMHPOBAaHHOCTh TPaXKJAHCKOW MO3ULIMKA O0yuarolerocss Kak aKTHUBHOTO
Y OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00I1IeCTBa;

MIPUHSITHE TPAJMLIMOHHBIX 00ITeUe/I0BeUeCKNX T'yMaHUCTUUIECKHX U
JIeMOKPaTUUeCKUX 1[eHHOCTeu;

FOTOBHOCTb BECTHM COBMECTHYHO [IeiTeTbHOCTh B HWHTepecax TIPaKJaHCKOIo
o0I11ecTBa, yUaCTBOBATh B CAMOYTIPAB/IEHUH B 00pa30BaTeTbHOM OpraHM3aIiuy;

yMeHHe B3aUMO/IeMCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIMSMU U Ha3HauUeHUeM;

TOTOBHOCTh K T'YMaHUTAapHOM Y BOJIOHTEPCKOM AesITeIbHOCTY;

2) NaTpHOTUYECKOr0 BOCTIMTAHUS:
chOpMHUPOBAaHHOCTb POCCUMCKOM IpaKjaHCKOW UeHTUUYHOCTH, aTPUOTU3MA;
L[EHHOCTHOEe OTHOIIIeHWe K TOCY[apCTBEeHHbIM CHUMBOJAM, JIOCTHXKEHUSIM
POCCUMCKUX YUeHbIX B 00/1aCTV PU3UKU U TEXHUKE;

3) AyXOBHO-HPaBCTBEHHOr0 BOCIIUTAHUSA:

c(OpMHUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTr0 MOBE/IeHNS;

CIOCOOHOCTh  OL|eHMBAThb CUTyallUl0 U TPUHUMATh OCO3HAHHbIE PpelleHus],
OPUEHTUPYSICb Ha MOPAJbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM 4YHCJIe
B [leATe/IbHOCTU YUYEHOI0;

0CO3HaHUe JIMYHOT0 BKJ/IaJja B TIOCTPOeHHe YCTOUUMBOTO Oy yiiiero;
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4) 3cTeTHYeCKOro BOCIIUTAHHSA:
3CTeTUYeCKOe OTHOIIleHHWe K MHUPY, BK/IOuas 3CTeTUKY Hay4yHOTO TBOPYECTRBa,
TIPUCYILEro (PU3UUeCKOU HayKe;

5) TPyAOBOro BOCIUTAHUA:

HMHTepeC K pa3/inuHbIiM cepaM TpodeccMOHaTbLHOM [leATeTbHOCTH, B TOM UHCIIe
CBSI3aHHBIM C (M3UKOM U TeXHUKOM, YMeHHe COBepIlaTh 0OCO3HAHHBIA BbIOOD Oyayiieit
nipocheccyu U pean30BbIBaTh COOCTBEHHbBIE XKU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CIMOCOOHOCTh K 00pa3oBaHMIO U camMoo0Opa3oBaHHIO B 00/1aCTH
(Y3MKM Ha MPOTSDKEHUH BCEM JKU3HUY;

6) 3K0/10rMUecKoro BOCIIUTAHUSA:

cpopMHPOBAaHHOCTh IKOJIOTUUECKON KYJIbTYPbI, 0CO3HaHUe I7100a/IbHOT0 XapakKTepa
9KO0JIOTUUeCKUX Mpobiiem;

IJIAHUPOBaHUE U OCYLECTBJIEHWE [eUCTBUM B OKPYXKaloIler cpefie Ha OCHOBE
3HaHUS L[e/led YCTOWUUBOIO pa3BUTHS Ue/I0BEYeCTBa;

PaciivpeHue onbiTa AesTeIbHOCTH 5KOJIOTUUECKOW HamnpaB/JeHHOCTH Ha OCHOBE
VMMEIOLLIUXCSl 3HAaHUM 10 (DU3UKE;

7) e HHOCTH HayYHOT'0 T03HAHUSA:

c(opMHUPOBAHHOCTH MHUPOBO33pPeHHs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3NUECKON HAyKU;

0CO3HaHHWe 1[eHHOCTH HayYHOM JesTelbHOCTH, TOTOBHOCTb B TIPOI[eCCe M3yUeHHs
GU3MKM  OCYyIIeCTBASATH  TIPOEKTHYI0 W WCCIeI0OBaTeNIbCKYI0  /leATelbHOCTh
VHAWBU/ya/IbHO U B TPYIIIIe.

B mipoliecce AOCTWXKeHUsI JUUHOCTHBIX pe3y/bTaTOB OCBOEHHS TPOrPaMMBbI
no ¢u3Mke [y YPOBHSA cpefHero obmiero o6pa3oBaHWs y  00yYarOmUXCst
COBEepIIIeHCTBYeTCS IMOLIMOHA/TbHBIN WHTEJIIEKT, TIpe/IToJIararoI v
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKJ/IIOUAIOIETO CIOCOOHOCTh TOHWMATh CBOE 3MOIMOHATBHOE
COCTOSIHMe, BU/IETh HAaMpaB/IeHUs Pa3BUTHsI COOCTBEHHOM MOI[MOHATLHOU cephl, OBITH
yBepeHHBIM B cebe;

CaMOpery/iMpoBaHusl, BK/IIOUAIOII[Er0 CaMOKOHTDOJIb, yMeHHe TpPUHUMATh
OTBETCTBEHHOCTH 3a CBOe TIOBe/leHre, ClTOCOOHOCTD aJalTUPOBAThCS K IMOLIMOHA/IEHBIM
W3MeHEeHUSIM U TIPOSIB/IATb THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTpeHHel MOTHBAl[MHM, BK/IIOUAIOI[eN CTpem/ieHHe K [JOCTYKEHWIO Liesn
W yCrexy, OINTUMH3M, WHHIMATUBHOCTb, YMeHHe JeiCTBOBaTh, WCXOAS W3 CBOUX
BO3MO>KHOCTEH;

IMIATUM, BK/IOYAIOIel CrocoOHOCTh TIOHWUMATh 3MOI[MOHATLHOE COCTOSIHUE
IPYTUX, YUUTHIBATh €ro MPH OCYIIeCTBAeHUM OO0I[eHHs, ClTOCOOHOCTb K COUYBCTBHIO
Y CoTepeKMBaHUIo;

COLIMaTTbHBIX HABBIKOB, BKJ/IFOUAIOIL[UX CIOCOOHOCTh BBICTPAMBATh OTHOIIIEHUS
C IPYTHUMH JIFO/IbMH, 3a00THUTBCS, TTPOSIB/ISITh MHTEPeC U pa3peliaTh KOHMIHUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHUBEPCA/IbHbIE yUeOHbIe JeHCTBHS
Bba3oBble jioruyeckue AeMCTBUA:

CaMOCTOSITe/TbHO (hOPMY/IMPOBaTh U aKTya/M3upOBaTh Mpob/ieMy, paccMaTpUBaTh
ee BCeCTOPOHHE;

orpefiesisiTb  LieJIM  J1eATeNIbHOCTH, 3aJaBaThb MapaMeTpbl M KDUTEPUU UX
JOCTYKeHUS;

BBISIB/IATb 3aKOHOMEPHOCTU Y MPOTUBOpPeUrsi B paCCMaTpUBaeMbIX (PU3NUECKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TIUIaH pellleHUsi TIpoOseMbl C Y4YeTOM aHa/lu3a WMEIOIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KODPDEKTHBBI B JIeSITE/IbHOCTb, OLIEHWBAaTh COOTBETCTBHE pe3y/bTaTOB
1]e/15IM, OLleHUBaTh PUCKU MOC/IeICTBUN esiTeIbHOCTH;

KOODP/IMHUPOBAaTh U BBITIOJIHATH PabOTy B YCIOBUSIX peanbHOT0, BUPTyalbHOIO
1 KOMOMHHMPOBAHHOTO B3aUMOJEUCTBYUS;

pa3BHBaTh KpeaTUBHOE MBIIIIJIEHHe TP PellieHNH KU3HEeHHBIX TIpob/iem.

Ba3oBble Hucc/1ejoBaTe/IbCKHe [[eHCTBHA:

B/afieTb HAay4YHOW TepPMUHOJIOTUeN, K/IIOUeBbIMU TIOHATUSAMU U MeTOo[aMU
bu3ruecKoi HayKu;

B/Ia/IeTb HaBbIKAMHM yueOHO-HCC/IeJOBAaTe/IbCKOM U TIPOEKTHOM ZIesiTe/TbHOCTH
B obOnactu (U3UKH, CIIOCOOHOCTHI0O W TOTOBHOCTBIO K CAMOCTOSITE/TLHOMY TIOWUCKY
MEeTO/IOB pellleHusi 3ajjay (U3UUeCKOro COZiep)KaHWsl, TIPUMEHEHHI0 pa3/InuHbIX
MeTO/IOB TTI03HAHUS;

B/aZieTb BUJAMM  [IeITeIbHOCTH 110 TIOyYeHUI0 HOBOTO 3HAHUS, €ro
WHTEeprpeTalyy, ITpeo0pa30BaHUI0 U TIPUMEHEHHI0 B Pa3/IMUHbIX yueOHBIX CUTYyaIusiX,
B TOM UMCJIe TIPU CO3ZaHUU yUeOHBIX TPOEKTOB B 00/1aCTH (DU3UKU;

BBLISIB/ISITH IPUYMHHO-CJ/IeICTBEHHbIE CBSI3U M aKTya/lM3UpOBaTh 3a/iauy, BbIZIBUTATh
TUNOTe3y ee pellleHusl, HAXOAUTh apryMeHThI [I/Isl loKa3aTe/bCTBa CBOUX YTBEPXKAEHUM,
3a/1aBaTh MapaMeTphl U KPUTEPUH PellleHNs;

aHa/IM3UPOBaTh TIOyUeHHbIe B XO/le PellleHUs 3a[aud pe3yJ/bTaThbl, KpUTHUECKH
OLIeHUBaTh UX JJOCTOBEPHOCTh, MPOrHO3MPOBATh U3MeHeHHe B HOBBIX YCIOBUSIX;

CTaBUTb U  (QopMyJaupoBaTh COOCTBeHHble 3afaud B  0bOpa3oBaTenbHOMN
NesiTeNTbHOCTU, B TOM YKCJIe TIPU U3yueHUU (PU3KKY;

JaBaTh OLEHKY HOBBIM CUTYal[UsiM, OLleHUBATh IPUOOpeTeHHbIN OIbIT;

yMeTb TepeHOCUTh 3HaHWS 10 (Qu3MKe B  TPaKTUUeCKyr0  00/acTb
YKU3HeesiTeIbHOCTY;

yMeTb UHTeTPHPOBATh 3HaHUS M3 Pa3HBIX TIPeIMETHBIX 00J1acTel;

BbIZIBUTaTh HOBble WJleU, TIpejjiaraTh OPUTUHA/IbHbIE TOJAXOJbI U

pellieHusi; CTaBUTh MpobsieMbl U 3a/jaui, AOMyCKarolie ajbTepHaTHBHbIE

peLIeHus.
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Pa6ota ¢ uadgopmanmeii:

B/aZIeTb HABBIKAMM  TIOJAyueHHs HHGMOpPMald (GU3NUECKOro  CoJeprKaHus
W3 MCTOUYHHMKOB Pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTB/ISATh TIOWCK, aHaJIu3,
CHCTEMAaTU3alluI0 M MHTEPNpeTalyilo HWHGOPMAaI[MM Ppa3UYHBIX BUAOB W (OpM
TIpe/iCTaB/IeHMSI;

OLIeHMBATh JOCTOBEPHOCTb MH(MOPMAIUH;

WCTIO0/Ib30BaTh Cpe/ICTBAa WH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEeXHOJIOTHA
B PpelIeHWd KOTHUTUBHBIX, KOMMYHMKATUBHBIX M OpraHM3allMOHHBIX  3ajiau
c cobsogeHreM TpeOOBaHWM 3ProHOMHKHM, TEXHUKA 0e301MacCHOCTH, THUTHEHBI,
pecypcocOepeXxeHHsi, TPABOBbIX M 3THUECKUX HOPM, HOPM HWHGOPMAIIMOHHON
0e301acHOCTY;

COo3/laBaTh TEKCThl (PU3UUECKOTO CO/IeP>KaHUs B Pa3/MuHbIX (hopMarax C yuyeToM
Ha3HaueHWs WH(OpPMaMU U IieJIeBOM ayJWUTOPHM, BbIOMpasi ONTHManbHYI (opmy
TIpe/ICTaB/IeHUsT U BU3yaM3al[iH.

KoMMyHHKAaTHBHbIE YHHBePCA/IbHbIE ydeOHbIe JeiCTBHS

Oo0menue:
OCYIIIeCTB/ISITh OOIIIeHre Ha YPOKax (hU3UKHU U BO BHE-YPOUHOU JeSITe/IbHOCTH;
pacIio3HaBaTh MPeANOChIIKA KOHQIMKTHBIX CUTYalMi U CMSATYaTh KOH(JIUKTHI;
Pa3BepPHYTO U JIOTUYHO M371araTh CBOIO TOUKY 3PEHUS C UCITOTb30BaHUEM SI3bIKOBBIX

CpeCTB.

CoBMecTHas1 JesATe/IbHOCTD:

MOHMMaTb M WCII0/b30BaTh IIpeMMYIlleCTBa KOMaHAHOW W WHAUBUAYATbHOMN

paboThI; BEIOMPATh TEMATHUKY W METO/bI COBMECTHBIX JeHCTBUM C yUETOM OOIIMX

HMHTEepeCcoB,

1 BO3MOKHOCTeH KaXkK[]OT0 ujieHa KOJ/I/IeKTHBa;

MPUHUMaATh 11eJId COBMECTHOM JieITe/IbHOCTU, OPraHU30BbIBaTh U KOOPJUHUPOBATh
JIEUCTBUSI MO0 €ee JOCTHW)KEHWIO: COCTaBJ/SThb T/laH JeWCTBUM, pacripefiesisiTb POJA C
y4eTOM MHEHHI yUYaCTHUKOB, 00CY’>KJaTh Pe3y/IbTaTbl COBMECTHOM pabOThI;

OlleHMBaTh KaueCTBO CBOEro BK/aJa M KaX/AOro yyaCTHMKAa KOMaH/bl B OOIIMit
pe3yJIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKThbI, OLleHWBAaTh UJeHW C TI03UI[MM HOBU3HHI,
OPWUTHMHA/IbHOCTHU, NMPaKTUYeCKOW 3HAUMMOCTH;

OCYIL[eCTB/ISITh TIO3UTUBHOE CTpaTernueckoe MoBeJieHre B pa3/MYHbIX CUTYyal[UsX,
TIPOSIBJISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/iiTUBHbIE YHUBepCAa/IbHbIEe Y4eOHbIE JeHCTBHS
Camoopranusanus:

CAMOCTOSITE/IBHO ~OCYIL[eCTBJIATh T103HABaTe/NbHYIO JesaTe/lbHOCTb B 00J1IacTH
(bU3MKU U aCTPOHOMUM, BBISIBJISITH TIPOOJ/IEMBI, CTaBUTh 1 (HOPMYIUPOBaTh COOCTBEHHbIE
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CaMOCTOSITe/TbHO COCTABJISITh TIJIaH PELIeHUs] pacUueTHbIX M KauyeCTBEHHBIX 3a/ad,
TIaH  BBITIOJTHEHHWS] TIPAKTHUeCKOW paboTbl C yueTOM HMEIOI[UXCS PeCcypCoB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeINIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PaCIITUPSATbh PaMKH YueOHOT0 TIpe]MeTa Ha OCHOBE JTIMUHBIX TIPeATIoUTeHIH;

JlenaTb  OCO3HAaHHBIM  BBIOOp, AapryMeHTHpOBaTh ero, OpaTb Ha cebd
OTBETCTBEHHOCTH 3a peLleHHE;

OLIeHMBAaTh TTPUOOPETEHHBIM OITBIT;

criocobcTBOBaTh (hOPMHUPOBAHUIO U TIPOSIBJIEHUIO 3PYIUIMK B 0b6sacti PU3MKHY,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHbIN 1 Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBbIM CHUTYyal[siM, BHOCHUTb KODPEKTUBBI B [eSITEIbHOCTb,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIeJ/IsM;

BJ/Ia/leTb HaBbIKaMU T103HABaTe/JbHOW pe(/ieKCUM KaK OCO3HAHWSI COBEpIIaeMbIX
JIeUCTBUM Y MBIC/IUTETbHBIX MPOL[eCCOB, UX Pe3y/IbTaTOB U OCHOBAHWM;

WCII0/Tb30BaTh TIpHUeMbl peduieKCuM [ijisi OlLleHKM CHUTYalluM, BbIOOpa BepHOIo
pelLLeHus;

OLIeHUBaTh PUCKU U CBOEBPEMEHHO MPUHKUMATh pellleHUs] 10 UX CHKEeHUIO;

TIPUHUMAaTh MOTUBBI U aPTyMEHTBI IPYTHUX MPU aHajli3e pe3y/IbTaToB AesiTeTbHOCTH.

IlpuHsATHe Ce0A U JPYrUx:
MIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;
MIPUHUMAaTh MOTUBBI U apPT'YMEHTHI IPYTUX MIPU aHa/lM3e pe3y/ibTaToB
JesiTe/IbHOCTY; TIPU3HABaTh CBOE TIPAaBO U TTPABO APYTUX Ha OMIUOKY.

INIPEJIMETHDBIE PE3YJIbTATDbI

B mporiecce m3yueHusi Kypca Kypca ¢usuku 0Oa3oBoro ypoBHs B 10 Kiacce
oOy4JaroIuiics HayuuTCs:

JIeMOHCTPUPOBaTh Ha TMpuUMepax poOdb U MeCTO (U3MKU B (OPMUPOBAHUU
COBPEMEHHOW HAyyHOW KapTHHblI MHWpA, B Pa3BUTUM COBPEMEHHOW TEeXHUKU
Y TeXHOJIOTUH, B TIPaKTUUYECKOU JeITeJIbHOCTHU JIH0/Iel;

YUUTBIBaTh TpaHULIbl MPUMEHEHUs  HW3yUeHHbIX (PU3NUeCKUX  MOJesen:
MaTepuanbHas TOUKa, WHepLdajabHasi CHCTeMa OTcYeTa, abCOJ/IFOTHO TBepZioe Teio,
WJeaqbHbIM Ta3, MOJEIU CTPOEeHUs] Ta30B, JXUAKOCTEM U TBEPAbIX Tes, TOUEUHBIN
3JIeKTPUYECKUM 3apsi/| TIpU pellieHuHr (hU3nuecKux 3ajay;

pacro3HaBaTh (u3nueckue siBjieHUs: (TpPoLiecChl) M OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJEKY/ISPHO-KUHETUUEeCKOM TeOpUuM CTPOEHUs BelecTBa
Y 371eKTPOJAMHAMUKH: PaBHOMEDHOE W PAaBHOYCKOPDEHHOe TIPSIMOJIMHeMHOe [IBIXKeHUe,
cBoOO/IHOE TIafileHWe Tes, [ABW)KeHHEe TI0 OKDY>KHOCTH, HWHepLs, B3auMOJelCTBHe
Ten, auddy3us, OpOyHOBCKOe [BM)KEHWE, CTPOEHHEe >KUJKOCTeM W TBEpABIX Tell,
nM3MeHeHrWe oObeMa Tes TIpU HarpeBaHUU (OXJIaK[JeHWM), TeIJIoBOe paBHOBeCHe,
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VCTlapeHue, KOHZeHcalys, TiaBleHre, KpUCTa/l/IM3aLys, KUlleHye, BJaKHOCTb BO3/yXa,
TIOBBILLIEHWE [laB/IeHWsI ra3a MpU ero HarpeBaHWM B 3aKPbITOM COCYJE, CBSI3b MEeXIY
rapaMeTpaMM COCTOSIHUSI ra3a B M30MpoL[eccax, 3/eKTpu3aluys Tes, B3auMOJeHCTBUEe
3aps/ioB;

OMUCHIBAaTb MeXaHWYecKoe [BWXKeHWe, WCIOo/b3ysi (U3uUecKkrue BeTUUUHBI:
KOOp/IMHaTa, MyTh, epeMelleHre, CKOPOCTb, YCKOPeHHe, Macca TeJa, CUia, UMITYJIbC
Tesla, KUHETUUecKas SHeprus, TOTeHI[MalbHas JHepPrus, MexaHuuyeckasi pabora,
MeXaHWYeCcKasi MOLHOCTb; MPY OMMCAHWHW MPAaBWIbHO TPaKTOBaTh (PM3UUECKUN CMBIC/T
WCTO/b3yeMbIX BeIMUMH, WX 0003HaueHWss U eJUHULIbI, HaXOAUTb (OPMYJIbI,
CBsI3bIBAIOIME JAHHYIO (PU3NUECKYIO BEJIMUMHY C IPYTUMHU BeJIMUYMHaMU;

OIKCHIBATh M3YUEHHBIE TEIJIOBbIe CBOKWCTBA TeJ U TEIJIOBbIE SBJIEHUS, UCTIO/Ib3YS
(dur3nueckue BeJIMUMHBI: [jaBjieHue ras3a, TeMrepaTypa, CpefHssl KWHeTUUYecKasi SHeprusi
XaOTUUeCKOro [BWXEHUS MOJIeKys, CpeJHeKBaJpaThuuHas CKOPOCTb MOJIEKY/I,
KOJIMUeCTBO TeIIOThl, BHYTPeHHsIs1 SHeprus, pabora rasza, Ko3¢h@ULMeHT M0e3HOro
JIeMiCTBYS TEIJIOBOTO JIBUTaTeJisl; MPU OMUCAHUM MPaBUWIbHO TPAKTOBaTh (hH3UUeCKUit
CMBICJI WCTIOJTb3yeMbIX BeJIMUMH, UX 0003HaueHUs U e[UHHI[bI, HaXOAUTh (HOPMYJIbI,
CBsI3bIBAIOLME JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTMMHU BeJIMUMHaM;

OIMKCHIBATh U3yUeHHbIE 3JIeKTPUUEeCKHEe CBOMCTBA BellleCTBA U 3JIEKTpPUYECKHe
siB/ieHUs  (TIPOLIeCChl), MCMOJb3ysd (U3UUeCKHe BeJWYMHBI: 37eKTPUUeCKui 3aps,
3JIeKTpAYeCKOe TI0Jie, HalpsDKeHHOCThb TM0J1s, TOTeHLMasl, Pa3sHOCTb I10TeHLMasIoB;
TIPU OMKCAHWU MPaBUILHO TPAKTOBAaTh (PM3UUECKHUM CMBIC/T UCIIO/Ib3yEeMbIX BeJTMUUH, UX
0003HaueHUsI U eJUHUIIbI; YKa3bIBaTb (POPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DHU3UUECKYIO
BeJIMUMHY C APYTUMU BeJTMUMHAMU;

aHa/M3MpoBaTh (PU3UUeCKWe TPOLECChl U SIBJIEHUs, HCIOMb3ysl (U3UUeCcKue
3aKOHBI ¥ IPUHLIUIIBL: 3aKOH BCeMUPHOro taroteHus, I, I v I 3akoHb! HeroTOHA, 3aKOH
COXpaHEHUs1 MeXaHWUeCKOW SHEepPruu, 3aKOH COXpaHeHWs HWMITy/bCa, TPUHLHUII
Cynepno3vlid CWJ/, TIPUHLIUI paBHOIMpAaBUSI WHEPLUaIbHbIX CHACTEM OTCYEeTa,
MOJIEKYJIIPHO-KUHETUYECKYH0 TEODHIO CTPOEHMSI BellleCTBa, ra30Bble 3aKOHBI, CBS3b
cpefHel KHUHETHUECKOW SHEPruyd TeIUIOBOTO [JBIDKEHHS MOJIeKYal C abCo/IOTHOU
TeMIlepaTypOU, TMepBbId 3aKOH TePMOJVHAaMHUKH, 3aKOH COXPaHEeHUsl 3JIeKTPUYeCKOIo
3apsija, 3aKoH KysioHa, Mpu 3TOM pa3iduaTh C/I0BeCHYH (DOPMY/IMPOBKY 3aKOHa, ero
MaTeMaTHuecKoe BbIpakeHHe U YC/I0BUS (TpaHULIbl, 0071aCTH) TPUMEHUMOCTH;

OOBSICHATb OCHOBHBIE TPHUHILIMIIBI JA€UCTBUSI MaIllMH, MPUOOPOB U TeXHUUECKUX
YCTPOMCTB; pa3/MuaTh YCJOBUS WX 0e30MacCHOTO WCIIOMb30BaHUS B TIOBCEAHEBHOMU
JKW3HY;

BBITIOJIHATH 9KCITIEPUMEHTHI 110 UCC/IeJOBaHUI0 (PM3UUeCKUX SIBJIEHUH U TIPOLIECCOB
C WCMOJb30BaHUEM TPSIMbIX, U KOCBEHHBbIX H3MepeHu#, Mpyh 3TOM (POpPMY/IMPOBaTh
npobsieMy/3afiauy UM TUMOTe3y YyuyeOHOTro SKcrieprMeHTa, CobupaTh YCTaHOBKY
13 TIpe/I/IoyKeHHOT0 060pyZI0BaHYsl, TIPOBOAUTD OTIBIT U POPMYJTUPOBAThH BLIBO/IBI;

OCYLLIECTB/ISITh NPSIMbIE ¥ KOCBEHHbIE U3MepeHUs1 (PU3NUeCKUX BETUUWH, [PU 3TOM
BbIOMpaTh OMNTHUMa/bHBIA CMOCOO W3MepeHHsT W HCII0/Ib30BaTh HW3BECTHbIE METO/bI
OLIeHKU TIOTPeIIHOCTer U3MepeHNN;
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WCCeIoBaTh 3aBUCUMOCTU MeXXAy (hH3UueCKUMH BeJIMUMHAMU C WCI0/Ib30BaHHEM
TIPSIMBIX U3MepeHuH, MpY 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUPOBaTh pe3y/bTaThl
TI0JTyUeHHOW 3aBUCHUMOCTU (PU3HNUEeCKUX BeJIMUMH B BUje Tab/ul] U rpaduKoB, /enaTh
BBIBO/IbI TI0 pe3yJ/ibTaTaM MCC/ie/I0BaHuS;

cobmofaTh TipaBWIa 0Oe30macHOro TpyJa TpU TIPOBEIEHWM WCC/Ie[OBaHUM B
paMKax yueOHOrO 3KCllepuMeHTa, yueOHO-UCC/IeoBaTebCKOM UM MPOEKTHOMU
JesiTeIbHOCTU  C  WCTIO/b30BaHUEM HW3MepHUTe/IbHBIX YCTPOWUCTB U JiabopaTOpPHOTO
o0opy/loBaHus;

pelliaTh pacyeTHble 3a/lauM C SIBHO 3aflaHHOW (DU3MUEeCKOU MO/ie/bio, MCTOJIb3Ys
du3nueckre 3aKOHbI W TIPUHIMITBI, HA OCHOBE aHa/M3a YCJAOBUS 3aj/lauM BbIOMpAaTh
bu3nUecKyr0 Mojienb, BbIAeNSTh (U3UUeCKrde BeJUUYUHbI U (HOpMYysbl, He0OXOoguMbIe
JI71s1 ee pellieHus], TIPOBO/IUTh PacueThl U OlleHUBaTh PeaibHOCTh TT0/TyYeHHOT'0 3HaUeHUsT
(br3rMuecKol BeJIMUMHBI;

pelllaTb KadyeCTBeHHbIe 3a/laud: BbICTPAaUBaThb JIOTUUYECKHA HEMPOTUBOPEUUBYHO
1[eTI0UKY PACCYKZeHUM C MCI0J/Ib30BaHUMEM H3yUYeHHBIX 3aKOHOB, 3aKOHOMEPHOCTeM
1 (bU3UUeCKUX SIBJIeHUM;

WCTI0/Tb30BaTh TIPU pellleHrnr yueOHBIX 3a/lau CcoBpeMeHHble HH(MOpMalOHHbIE
TeXHOJIOTUM [JI TIOMCKAa, CTPYKTYpPUPOBaHHWs, WHTEpIIpeTal[id | TpeJiCTaBIeHUs
yueOHOM U HAYUHO-TIONY/SpPHOM HWHGMOPMALMM, TIOJIy4YeHHOM W3  Pa3IMuHbIX
HMCTOUYHUKOB, KDUTUUECKU aHa/IM3UPOBAaTh M0oyuyaeMyto HH(OpMalI[Hio;

MIPUBOJUTL TIPUMeEpbl BKJIaJa POCCHUUCKUX U 3apyOeXKHBbIX YueHbIX-(PU3NKOB
B pa3BUTHE HayKH, 00bsICHEHHE MPOIIeCCOB OKPY KAOITero MUpa, B pa3BUTHE TEXHUKU U
TeXHOJIOTUH;

WCIIO/Tb30BaTh TeOopeThYecKWe 3HaHUS 110 (u3MKe B TIOBCEAHEBHOM >KU3HHU
st obecrieueHnst 0e30MacHOCTA TIPU oOpalleHud C TpUOOpaMH M TeXHUUECKUMH
yCTPOMCTBAMM, [I/Isi COXPAHEHHWs 3[0pPOBbs W COOJIFOJEHWS HOPM 3KOJI0TMUeCKOTo
TOBe/IeHUs1 B OKPY’Karolllel cpejie;

paboTaTthb B TPyIIITe C BHITIOJHEHUEM Pa3/InUHbIX COL[MATbHBIX poJiel, TIaHHPOBaTh
paboTy TpyIbl, palUydOHA/JLHO pachpefieniaiTb 0053aHHOCTU U TJIAHUPOBATh
JesiTeNTbHOCTh B HeCTaH/IAPTHBIX CUTYalUsIX, OLleHUBaTh BKJ/a/l KaXK/I0OT0 U3 yUaCTHHUKOB
TPYMIIbI B peliieHre pacCMaTpHUBaeMO Mpo0ieMbl.

B nmporecce wu3yueHusi Kypca Gu3Mku 0Oa3oBoro ypoBHs B 11 kiacce
oOyyJaroIuics HayuuTCs:

JIeMOHCTpHUpOBaTb Ha TIpUMepax pojab W MecTo (HU3UKU B (POpMUpPOBAHUU
COBPEMEHHOW HayyHOM KapTWUHbI MHpA, B Ppa3BUTUM COBPEMEHHOM TeXHUKHU
U TEXHOJIOTUM, B TIPAaKTUUYECKOM [IeSITeTbHOCTU JIHO/IeM, LIeJIOCTHOCTb W €UHCTBO
dbu3ruecKoi KapTUHbLI MUPa;

YUUTBIBaTh T'PAHUL[bI IPUMEHEHUS] U3YUYeHHbIX (PU3NYEeCKUX MOZesei: TOUeuHbIH
3/IeKTPUUYECKUM 3apsif], JIyd CBeTa, TOUeUHbI UCTOYHUK CBeTa, sifiepHasi Mojie/ib aToMa,
HYKJ/IOHHasi MO/ie/Tb aTOMHOTO si/[pa MpH pellieHnU (PU3nUecKrx 3ajay;
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pacrio3HaBaTh (u3nueckde sBieHUs (MPOIecchl) U OOBACHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKU M KBAaHTOBOW (DU3UKHU: 3/IeKTpUUeCcKasi TIPOBOJUMOCT,
TeI/I0BOe, CBETOBOe, XUMHUUECKOe, MarHuUTHOe JeMCTBUSI TOKa, B3auMOJENCTBHE
MarHuTOB, 3/1eKTPOMAarHWTHasE WHAYKLMS, AEUCTBME MAarHATHOTO MOJIi Ha MPOBOJHUK
C TOKOM W [IBWKYIIUWCSA 3apsjl, 3/IeKTPOMarHWTHbIe KoJjieOaHUs ¥  BOJIHBI,
MPSIMOJIMHEHOe pacrpoCTpaHeHue CBeTa, OTpa)keHue, rpesioM/eHue, UHTepdepeHLys,
qvdpakiisg ¥ ToJisspu3alysi CBeTa, JUCIIepCUsi CBeTa, (oTo3/eKTpuueckuii 3ddexT
(boTo>(ddekT), CcBeTOBOE [AaBreHHEe, BO3HUKHOBEHHE JIMHEMYaTOro CrheKTpa aToMa
BOZIOPO/Ia, eCTeCTBEHHAasl U UCKYCCTBEHHas pa/Iu0aKTUBHOCTb;

OMUCHIBAaTh M3yYeHHble CBOWCTBA Bell[ecTBA (9/€KTPUUECKHEe, MarHUTHbIe,
OMTUUYeCKUe, 3/1eKTPUUYEeCKyH0 MTPOBOJUMOCTh Pa3/IMUHBbIX Cpefl) U 3/IeKTPOMarHUTHbIe
siBfieHus1 (TIPOLeCChl), UCTIO/b3Ysl (PU3NUecKre BeJIMUUHbBI: 3JIeKTPUUYECKUM 3apsijl, Cujia
TOKa, 93JIeKTPUUECKOe HarpsbkeHue, SJ/IeKTPUYecKoe COMpPOTUB/EHWe, Ppa3HOCTb
TIOTEHI[MA/IOB, JIEKTPOJBIKYIasi CHIa, paboTa TOKa, WHIYKI[MS MarHATHOTO TTOJIs,
cuna Amrepa, cunia JlopeHiia, VHJYKTUBHOCTh KaTyIIIKH, Heprusi
3/IeKTPUUECKOr0 1 MarHUTHOTO T0Jiel, TIepuo, U yacToTa KojebaHuii B KojiebaTeTbHOM
KOHType, 3apsi/i U CWla TOKa B TIpollecCeé TapMOHUUECKUX 371eKTPOMarHUTHBIX
KonebaHuii, (HOKyCHOe pacCTossHWe W ONTWYecKass CWia JIMH3bI, TIPU OIMMCAaHUU
TIPaBW/IbHO TPAKTOBaTh (pU3MUECKUI CMBIC/ UCIIO/Ib3yeMbIX BeJIMUWH, UX 0003HaueHus
W eUHULbI, yKa3biBaTb (hOPMYJibl, CBSI3bIBalOlMe JaHHYIO (DU3MYeCKyH0 BeJUUYMHY C
JPYTUMU BeTMUUHAMY;

OTMUCHIBAaTh M3yueHHble KBAaHTOBBIE SIBJIEHUS U TIPOLIeCChl, UCTIO/b3Ys (hU3ndecKre
BEJIMUMHBL: CKOPOCTh 3JIEKTDOMAarHUTHBIX BOJIH, [JIMHA BOJHbBI M YacTOTa CBeETa,
9Heprusi U UMIyJbC (OTOHA, MepUo/, Noylypacnaza, SHeprusi CBsi3u aTOMHBIX si7iep, TIpU
OMUCAHUM TIPAaBUILHO TPaKTOBaTh (PM3UUECKUM CMBICTT UCMOIb3yeMbIX BeJWYWH, UX
o0O3HaueHWsT W  eJUHMIIbI, yKa3biBaTh  (OPMyJbl, CBsI3bIBAIOLHE  JAHHYIO
(Gr3UUeCcKyl0 Be/IMUMHY C [IPYTMMU BeJIMUMHAMH, BBIUUC/IATH 3HaueHWe (hr3nuecKou
BeJINUUHBI;

aHa/M3UpoBaTh (H3MUeCKHe TPOIeCChl U SIBJIEHUs, HCIONb3ys GU3nuecKue
3aKOHbl WM TIPUHLMMBL 3aKOH OMa, 3aKOHBI MOC/Ae[0BaTe/NbHOTO Y TapasiiesbHOro
Coe/lMHEeHUsI TPOBOAHUKOB, 3akKOH JDxoyns—JleHIla, 3akKOH 3J/IeKTPOMarHUTHOM
WHAYKI[MY, 3aKOH TIPSIMOJIMHEMHOr0 paclpoCTpaHeHUsI CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI TIpe/IoOM/IeHUs1 CBeTa, ypaBHeHHe DUHIITelHa A/ poTto3ddekTa, 3aKoH
COXpaHeHUsI SHepPruM, 3aKOH COXpaHeHWs UMITyJ/bCa, 3aKOH COXpaHeHHs
5/IEKTPUUECKOro 3apsi/ia, 3aKOH COXPaHeHHsI MaCCOBOT'0 UMC/Ia, MOCTy/aaThl bopa, 3akoH
Pa/IMOaKTUBHOTO pacriaja, TpPU 3TOM pa3/iMuaTh CIOBEeCHYH (OPMYIUPOBKY 3aKOHa,
ero MaTeMaTHueckoe BhIpaykeHHe U yCJIOBUS (TPaHULIbI, 00/1aCTH) IPUMEHUMOCTH;

oripe/ie/iiTh HalpaBJeHWe BeKTOpa WHAYKI[MM MarHUTHOTO TI0Ji MPOBOAHUKA
C TOKOM, Cujibl AMriepa U cuibl JIopeHLa;

CTPOUThH U OIMChIBaTh W300pa’keHue, CO37laBaeMoe TJIOCKUM 3epKajioM, TOHKOM
JIMH30M;

BBITIOJIHATE 3KCII€PUMEHTEI 110 UCC/1e10BaHHIO (1)I/IBI/II-IECKI/IX SIBJIEHUH U IponeccoB
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C HCIIOJ/Ib30BaHUEM IIDAMBIX, 1 KOCBEHHBIX HBMEPEHHﬁZ Impnu >5TOM (1)0pMYJ'IHpOBElTI:
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npobsiemMy/3ajauy ¥ TUMOTe3y YyueOHOTO 3KCrepuMeHTa, CcoOupaTh YCTAHOBKY
13 Tpe/iIoyKeHHOTo 000py/I0BaHUSsl, IPOBOUTh OILIT U (POPMYIMPOBATh BHIBO/IBI;

OCYIIIeCTB/ISTh TIPsIMble Y KOCBeHHbIe U3MepeHust (M3UUeCKUX BeJIUUrH, IPU 3TOM
BbIOMpATh OINTHUMAa/bHBIA CIIOCOO W3MepeHHsT W HCII0/Ib30BaTh H3BECTHBIE METO/bI
OLIeHKH TIOTPeITHOCTel W3MepeHUl;

HCCNeloBaTh 3aBUCHUMOCTH (DM3UUECKUX BeJMUMH C HWCIO0/bh30BaHUEM TIPSIMbIX
V3MepeHu: Tpd STOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBaThb pe3yJbTaThl
TI0J/TyUeHHOW 3aBUCHMOCTU (PU3NUYECKUX BeJIMUMH B BHje Tabmuil v rpaduKOB, Je/aTh
BLIBO/IbI TI0 pe3yJ/ibTaTaM UCC/ie/IOBaHuS;

cobnmofaTh TIpaBWIa 0e30racHOro TpyJa IIpU TMpPOBeJeHWH HCCIeloBaHUM B
paMKax yueOHOrO 3KCllepuMeHTa, yueOHO-MCC/IeoBaTebCKOM UM MPOEKTHOMU
JesITe/IbBHOCTU  C  WCTIO/hb30BaHUEM HW3MepHUTe/IbHBIX YCTPONUCTB U JlabopaTOpPHOTO
obopyloBaHus;

pelliaTh pacyeTHbIe 3a/lauM C SIBHO 3alaHHON (PpU3NUecKol MOje/bio, UCIIO/b3Ys
¢du3nueckre 3aKOHbI U TIPUHIWIBI, HA OCHOBE aHa/M3a yCJIOBUSI 3aJjaud BbIOMpATh
bU3MUeCKyI0 MOJe/b, BbIAENATh (H3UUecKde BeJUUMHBI U (opMy/bl, HeoOXoguMbIe
JI7Is1 ee pellieHus1, TIPOBOJUThL PacueThl U OlleHUBaTh PeajlbHOCTh TI0JTy4YeHHOT'0 3HaUeHUsT
(br3ruecKol BeJIMUUHBI;

pelllaTb KauyeCTBeHHbIe 3ajlaud: BBICTPAMBaTh JIOTUUECKU HENpPOTHBOPEUNBYIO
1[eTI0UKY pPacCy>XeHUM C HCIOMb30BaHWEM H3YUeHHBbIX 3aKOHOB, 3aKOHOMEpPHOCTel
1 (U3UUeCKUX SIBJIeHU;

WCTI0/Ib30BaTh TIPU pellleHnd y4ueOHBIX 3aZiau COBpPeMeHHble WH(OpMAaIMOHHbIE
TeXHOJIOTUU il TIOMCKa, CTPYKTYPUPOBaHWs, WHTeprpeTaliid W TpeJ|CTaB/eHus
yueOHOM ¥ HAyUYHO-TIONY/SpHON WHMOpMAalMM, TIOJy4eHHOM U3  pa3IMuHbIX
HCTOYHUKOB, KDUTHUYECKH aHa/TM3UPOBATh T0Jy4aeMyto HHGOpMAI[HIO;

OOBSICHITh TIPUHIUIIBI JIEHCTBUS MalllvH, TTPUOOPOB M TEeXHUUYECKUX YCTPOMCTB,
pa3uuaTh YCI0BUS UX 6e30TacHOro KCI0/Ib30BaHus B TIOBCeIHEBHOM »KU3HU;

TIPUBOJIUTh TIPUMeEpbI BK/IaJja POCCUMCKUX U 3apyOeXXHbIX YyueHbIX-(pU3UKOB
B pa3BUTHeE HayKH, B 00bsCHeHNe TIPOL[eCCOB OKPY’Karoll[ero MUPa, B pa3BUTHeE TeXHUKU
U TeXHOJIOTHU;

WCIIO/Ib30BaTh TeopeTUuecKWe 3HaHWs TI0 (u3uKe B TIOBCEJHEBHOM JKW3HU
st obecrieueHusi 0e30MacHOCTA TIPH oOpameHnM C TMpuOopaMyd U TeXHUUeCKUMH
yCTPOMCTBAMH, [I/ii COXPAHEeHUs 370POBbsi W COOJIIO/IeHUSI HOPM 3KOJIOTHYEeCKOTrO
TIOBe/IeHHsI B OKPYJKarollleil cpejie;

paboTaTh B Tpymre ¢ BbITIOJIHEHUEM Pa3/IMUHbIX COLUAIbHBIX POJiel, MyIaHUpOBaTh
paboTy TpyImibl, palMOHAJILHO pacmpefensTb 00s3aHHOCTH U TUIAHAPOBATHb
JesiTeNTbHOCTh B HeCTaH/IaPTHBIX CUTYaLUsIX, Ol[eHUBATh BKJIaJl KaXKJ0r0 U3 YUYaCTHUKOB
TPYIIIBI B pellieHre pacCMaTprUBaeMoi Mpob/ieMsl.
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TEMATHUYECKOE INTAHUPOBAHUE'

10 KVZIACC
HanmeHoBaHue
Ne OcHOBHBIE BUJBI [eATe/TbHOCTH
o paszesioB U TeM [IporpaMmMHOe coziepKaHue o6y uaKOIIXCH
yueOHOTr0 TIpeiMeTa
Pa3pen 1. ®usuka v MeTOAbl HAYYHOI'0 IMO3HAHUSA
1.1 | ®usuKa U MeToAbI 2 ®dusurkKa — HayKa O mpupo/e. N3yueHne HayuHbIX (3MITUPUYECKUX
Hay4YHOTO TTIO3HaHUSA HayuHsbie MeTO/Ibl Y TeOPeTUYEeCKHUX) MeTOZ0B
MO3HAaHUSI  OKPY’KaroLero TI03HaHUS OKPY Karollero Mupa.
MUpa. OO6cyxaeHure TpaHul] IPUMEHUMOCTH
Ponb sKcriepriMeHTa ¥ TeOpyUn ¢bur3nUeCcKrX 3aKOHOB U TEOPUA.
B MIpOL{eCCe MO03HaHUS PUPO/JBI. Pabora B rpyririe 10 MOAr0TOBKe
OKCrepyMeHT B (PU3KKe. KOPOTKHX COOOITIeHUH 0 pOJIh U MecTe
MopenupoBaHue (GU3NYeCKUX (GbU3MKMU B HayKe U B IIPaKTUUeCKOM
sIBJIeHUH U ripoLjeccoB. HayuHblie JlesATeJIbHOCTH JIFOIEM.
rurnoTe3bl. Pu3nuecKre 3aKOHbI deMoHCTpaLys aHaI0rOBbIX
Y Teopud. I'paHuLibl IPUMEHUMOCTU | U LIU(PPOBBIX
(bu3rueckux 3aKoHOB. [TpuHIMI V3MEepUTE/bHBIX
COOTBETCTBUS. TIprOOPOB, KOMITbIOTEPHBIX AATUMKOB.
Ponb u MecTo ¢hu3uKU OcBoeHre OCHOBHBIX IIPUEMOB pabOThI
B (popMHpPOBaHUY COBpEeMeHHOM ¢ nudpoBoi 1abopaTopueii 1o GpusrKe
Hay4YHOW KapTHUHBI MUPa,
B MPaKTUYECKOM JIeITe/TbHOCTU JTFOJeU
Ntoro 1o pasgeny 2

! Tlpu paspabotke paboueii MPOrpamMMbl B TEMAaTHMYECKOM TUIAHMPOBAHUU [I0JDKHBI ObITh yUTEHBI BO3MOXKHOCTH WCIIO/Ib30BaHKsl 3/I€KTPOHHBIX (LIU(POBHIX)
00pa3oBaTebHBIX PECYPCOB, SB/ISIOMIUXCS yuebHO-MeTO[UUeCKUMU MaTepuaiaMH, CojiepXKaHue KOTOPBIX COOTBETCTBYeT 3aKOHO/[aTeNbCTBY 06 00pa3oBaHU.
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Pa3pen 2. MexaHuka

2.1

Kunematuka

MexaHuueckoe JIBUXKeHMe.
OTHOCUTE/ILHOCTh MeXaHUUYeCKOT0
nBrkeHus. CucTema oTcyeTa.
TpaekTopus.

[TepemeliieHre, CKOpOCTh (CpeaHsst
CKOPOCTb, MTHOBEHHasi CKOPOCTb)
Y yCKOpeHHe MaTepuaibHOU
TOUKH, UX TIPOEKI[MU Ha OCU
cucreMbl KoopauHat. CrioxeHue
riepeMeleHUM U C/I0KEeHHe
CKOpOCTEH.

PaBHOMEpHOe ¥ paBHOYCKOPEHHOe
NPSIMOJIMHEHOE JIBVKEHUE.
I'padpyku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOpeHWUsl, Ty TH

Y TilepeMellleHUs] MaTepuaJTbHON
TOUKU OT BpEMEHH.

CBobopiHOE TIaZieHne. Y CKOpeHue
CBOOO/THOTO TIaZIeHUS.
KpuBo/iMHenHOe IBU>XeHue.

[ Br>KeHMe MaTepraJbHOM TOUKH
10 OKPY’KHOCTH C TIOCTOSIHHOM

10 MOZYJIFO CKOPOCTBIO.

YrnoBast CKOpOCTb, JIMHEeMHast
CKOPOCTB.

[Tepuon 1 yacToTa obpallieHusl.

LleHTpOCTPEMUTENBHOE yYCKOPEHHE.

TexHUYecKre yCTpoOMCTBa

[TpoBegeHMe FKCIIEpUMEHTA: U3yUueHHe
HEPaBHOMEPHOT'O JABW)KEHUS C 11eJIbI0
oripe/iesieHUs MTHOBEHHOW CKOPOCTH;
WCCIeJOBaHUe COOTHOILIEHUSI MEXTY
My TSIMU, TIPONZIEHHBIMU TeJIOM

3a roc/iefioBaTeibHbIe PaBHbIE
TIPOMEXXYTKHA BpeMeH!

TIPY paBHOYCKOPEHHOM /IBWKEHUH

C Haya/JIbHOW CKOPOCThIO, paBHOW HY/JIIO;
H3yueHHe JIB>KeHUs 111apyKa B BSI3KOU
JKUJKOCTH; U3yUueHHe JIBWKeHUs TeJla,
OpOIIIeHHOTO TOPU30HTATBHO.
OOmbsicHeHUe OCHOBHBIX
TIPUHITUTIOB JIEMCTBUS TEXHUUECKUX
YCTPOMCTB, TaKUX KakK: CITHAJOMETP,
1[eTTHbIe

Y peMeHHbIe Tiepe/iaun JBKeHUSsI;

Y YCJIOBUM Ux 6€30mMacHOro
WCII0J/Ib30BaHUsI B TIOBCEJHEBHOMN
JKU3HU.

PeltieHrie pacueTHbIX 3a/iau C SIBHO
3a/laHHOM (hM3UYEeCKON MOZie/TbI0

C UCII0/Tb30BaHWEM OCHOBHBIX (DOPMYT
KUHEMaTHKHU.

ITocTpoenue 51 aHasim3
rpauKoB 3aBHCUMOCTeMN
KWHEeMaTH4YeCKUX BeJIMUKWH OT
BpeMeHU
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| ;7151 paBHOMEpPHOTO
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Y TIpaKTUUeCKOoe MpUMeHeHHe:
CTIIMIOMETP, ABM)KEeHHEe CHaps/IOB,
1[eTTHbIe ¥ peMeHHbIe Tlepe/laun

Y PABHOYCKOPEHHOT'0 NPSIMOJIMHENHOT 0
JBYDKEHUS.

PacriosHaBaHue (U3MUYeCKUX SIBJI€HUN
B yueOHBIX OIbITaX U OKpYyKarolei
JKU3HU: paBHOMEpHOe

Y pPaBHOYCKOpPEHHOe TIPSIMO/IMHEHOe
IBWKeHre, cBOOOJHOe TajleHue TeJl,
JBYDKEeHMe 10 OKPY>KHOCTH.

Onucanve MeXaHM4eCKOro JABUKeHUS
C UCII0/Ib30BaHUEM (PU3MUeCKUX
BeJIMUMH: KOOPJMHATA, MyTh,
nepemellieHre, CKOPOCTb, YCKOPEHHeE.
PaboTa B rpymnrmnax rpu rjiaHAipOBaHUH,
NIPOBeJIeHUU U UHTepIipeTalyu
pe3yJIbTaTOB OMbITOB U aHa/IM3e
JIOTIO/THUTEe/TbHBIX UCTOYHHKOB
MH(OpMaL1K 110 TeMe

2.2

JuHamuka

[IpUHLUIT OTHOCUTEIBHOCTU
["amunes. IlepBeii 3ak0H HeroTOHa.
VHeprLpaibHble CUCTEMBI OTCUeTa.
Macca Tena. Cuna. IIpyuHiun
CyTeprio3uLiiu cuil. Bropou 3akoH

HreroTOHa J/19 MaTepyUasbHOM TOUKH.

Tpetui 3aKkoH HbroTOHA

J/1s1 MaTepUaIbHbIX TOYEK.
3aKOH BCEMHUPHOI'O TATOTEHUS.
Cuna tsokectu. IlepBas
KOCMHYeCKasi CKOPOCTb.

CpaBHeHue macc
B3aMMO/€UCTBYIOLUX TeJl.
N3yueHne 3aBUCMMOCTH CUJIbI
YIIPYTOCTH OT AedopMaliyi; CpaBHEHHe
CUJ1 TPeHUS TI0OKOS1, KaueHUsI

Y CKOJIbXKEHUSI.

OOmbsicCHeHVIE HEBECOMOCTH.
IIpoBenenuie 3kcriep¥meHTa:
VICCJIeJOBaHKe 3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOLIUX

B TIPY’KMHEe U Pe3nHOBOM 00pas3iie,
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenuve. Buzbl Tpenus (Mokos,
CKOJTb)KEHUS, KaueHus).

Cwuna tpenus. Cyxoe TpeHue.
Cura TpeHus CKOJIb)XeHUs U

CUJ/1a TPeHUs ITOKOsI.
Kos¢pdurment tpenus. Crna
COIPOTUBJIeHUS TIPU IBUKeHUU
TeJla B JKUJKOCTH WJ/IU rase.
ITocTynaTenpHOe U BpaljaTe/bHOe
JIBIDKeHHe abCOJTIOTHO TBEPOTo
TeJsa.

MoOMeHT Cu/bl OTHOCUTEIBHO OCU
Bpall[eHUs. [1neyo CUJIBI.
YcnoBuss paBHOBecuss TBEpZAOro
TeJsa.

TexHUUYeCKue yCTpOUCTBa

Y [paKTUYeCKoe NpUMeHeHue:

MO/ LLWITHUKY, [JBUKEHHe
WCKYCCTBEHHBIX CITYTHUKOB

OT Ux AedopMaly; U3yueHne
IBIDKeHUs OpyCKa 1o HaKJIOHHOM
TIJIOCKOCTH; UCCJIeZloBaHUe YCIOBUH
PaBHOBECHST TBEPZIOTO TeJla, UMEIOIIero
OCb BpallleHusl.

OOBsCcHeHHe 0COOeHHOCTeN
PABHOMEPHOT'O ¥ PABHOYCKOPEHHOTO
TIPSIMOJIMHEHOTO JIBIKEHUS,
CBOOOIHOrO MaZIeHus TeJl, ABMYKeHUS
T10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HbroToHa, 3aKOHa BCEMHUPHOTO TATOTEHMSI.
OOBbsICHEHHE OCHOBHBIX TTPHUHIUATIOB
JeHCTBYS TTOAIIUITHUKOB U UX
MTPAKTUYECKOT0 TIPUMEHEeHHUSI.
OOBbsiCHeHHE IBI>KEHHUS NCKYCCTBEHHBIX
CITYTHUKOB.

PellieHre pacueTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3UUeCcKOl MOJiesTbio

C MCII0/Ib30BaHNEM OCHOBHBIX 3aKOHOB
1 hopMy/T IMHAMUKHU.

Pacrio3HaBaHue (hU3MUeCKUX SBIEHUH
B yueOHBIX OIbITaX W OKPY Kalolleu
JKU3HU: WHEPIIUS, B3aUMO/IeHCTBHE
TeJl.

AHann3 GuU3NUeCKUX MPOLeCCOB

Y IBJIHUU C HCI0/Ib30BaHNeM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMUPHOT'O
tarotenus, I, II u I1I 3akonbl HbroTOHA,
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TIPUHLIWI CYTIePIIO3ULUN CUJT, TPUHLUTT
PaBHOMPABHOCTH WHEPLMaTbHBIX
CUCTEM OTCYeTa

2.3

3aKOHbI COXpaHeHUst
B MeXaHUKe

VIMITyibC MaTepHaIbHOM TOUKU
(Tesa), cUCTeMbl MaTepUaIbHBIX

To4eK. IMMy/ibC CU/IbI U U3MeHeHHe
VMITyJ/IbCa TeJla. 3aKOH COXpaHeHHs
“MIyJibca. PeakTUBHOE [ABVKEHUE.

Pabota cusbl. MOIITHOCTD CHUJIBI.
Kunetnueckas sHeprus
MarepuasbHOW TOUKU. TeopeMa
00 u3MeHeHHH KUHeTHUeCKOH
SHEPrum.

[ToTeHranbHasa SHEpPrus.
[ToTeHLMa/ibHAs 3HepPrus yrpyro
nehopMUPOBaHHOM TIPY)KUHBI.
[ToTeHuManbHas SHEPrus Tena
BO/IM3U MTOBEPXHOCTU 3eMJIU.
[ToTeHLMa/IbHBIE 1
HeloTeHLUalbHble CUbl. CBSI3b
pabOoThI HETIOTEHI[HATbHBIX CHJT
C U3MeHeHHeM MeXaHU4eCcKou
SHEPrUM CUCTeMBI Tesl. 3aKOH
COXpaHeHUsI MeXaHUUYeCKOMu
SHEPruu.

Ynpyrue v Heyripyrue
CTOJIKHOBEHMUSL.

[TpoBegeHMe FKCIIEpUMEHTA: U3yUueHHe
abCoJTIOTHO HEYTIPYToro yAapa

C TMTOMOII[BI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCC/Ie/IOBaHUE
CBs13U PabOThI CHITbI C N3MEeHeHUeM
MeXaHUUeCKOUW SHEPryu TeJia

Ha MprMepe pacTsbKeHHs pe3HOBOTO

KTyTa.
OreHka a0COJTIOTHBIX u
OTHOCUTE/IbHBIX TIOrPeIIHOCTeH

v3MepeHur (PU3nueCcKrux BeJTMUYMH.
PellieHrie pacueTHbIX 3a/iau C SIBHO
3a/laHHOM (hH3UUeCcKOl MOJiesTbio

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopMy/1 IMHAMUKY Y 3aKOHOB
COXpaHeHUsl.

PellieHrie KaueCTBEHHbIX 3a/lau

C OTOpPOM Ha M3y4yeHHbIe B pa3jee
«MexaHVKa» 3aKOHbI, 3aKOHOMEPHOCTH
1 busrueckue siBjieHUs.

OrnrcaHre MeXaHUUYeCKOT0 JABMKeHUS
C UCMOJIb30BaHUEM (PU3UUeCKUX
BeJIMUMH: UMITYJIbC Tejla, KWHeTUUecKast
SHeprusi, MOTeHLUa/IbHasl SHeprus,

38



denepanbHast pabouas mporpamma | @usmka. 10—11 kmaccer (6a30BbIi

TexHUUYeCKUe yCTpOUCTBa

U MIpaKTUYeCKoe
TIpUMeHeHUe: BOZIOMET,
Koriep, MIPY>KUHHbIN

IMMUCTOJIET, ABMDKEHHUE DAKET

MexXaHHJecKast pabora,
MexaHuYecKasi MOIIIHOCTb.

AHanu3 husryeckux MporeccoB

U sBJIEHUM C UCIO/b30BaHUEM
3aKOHa COXpaHEHUsI MeXaHWUeCKOou
HEpruu, 3aKOHa COXpaHeHUst
WMITyJIbCa.

OObsicHeHHe OCHOBHBIX TTPUHIUTIOB
JeNCTBUS U MPaKTUUeCKOT0
TIpUMeHeHUs] TEXHUUeCKUX YCTPOMCTB,
TaKUX Kak: BOJIOMeT, KOTiep,
MIPY’>KWHHBIN TUCTOJIET.

OOmbsicHeHHWe IBV)KeHUS PAKeT C
OMOpOM Ha M3yueHHbIe (PUu3nueckKue
BeJIMUMHBI U 3aKOHBI MeXaHUKH.
Vcrionb3oBaHue TIpU NOJTOTOBKE
COOOIIIeHNH 0 TIPUMEHEHHH 3aKOHOB
MeXaHUKHA COBPeMEeHHBIX
MH(OPMAaLMOHHBIX TEXHOJIOT UM

J71s1 TIOUCKA, CTPYKTYypPUPOBaHUS,
WHTepIpeTalyy 1 Tipe/iCTaB/IeHuUs]
MH(}OpMaLK1, KpUTUUYECKUI aHaIu3
roryuyaemMon uHopmaiuu
[TpoBesieHNe KOCBEHHBIX W3MePeHU,
HcceloBaHUM 3aBUCUMOCTeH
(br3nUeCcKuX BeJIMUMH, IPOBEPKa
TIpe/I/I0)KeHHBIX TUTIOTe3

Wtoro no paszeny

18
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Paspen 3. MonekynsipHas (pu3nKa ¥ TepMOJUHAMHUKA

3.1

OcHOBBI
MOJIEKY/ISIPHO-
KUHETUYECKOW TeOPUU

9

OCHOBHBIE T10JI0)KeHUs
MOJIEKY/IIPHO-KHUHETUUeCKOU
TEOPHH U X OTBITHOE 000CHOBaHUeE.
BpoyHOBCKOe [BUXKeHUe.
Huddy3us. XapakTep JBUKeHUS

Y B3aMMO/|eUCTBUS YaCTHL]
BelllecTBa. Mozienn CTpoeHus rasos,
JKAJKOCTEU U TBePABIX Tel U
00BsICHEHHE CBOMCTB BeIllecTBa

Ha OCHOBe 3THX Mojeneit. Macca

Y pa3Mepbl MOJIEKY/I.

KonunuectBo

BelrjectBa. IlocrossHHass Asorazpo.
TenioBOe paBHOBecCHe.
Temniepatypa U ee UsMepeHue.
IlTkana temneparyp Llenbcus.
Mopenb uzeanbHOro rasa.
OcHOBHOe ypaBHeHNe
MOJIEKYJIIPHO-KWUHETUUeCKOH
TeOPUM UJeabHOro rasa.
AbGcosroTHasi TeMriepatypa Kak Mepa
cpefiHer KUHEeTUUYeCKOW SHepruun
TeIVIOBOT'O JBU)KEHHWS YaCTHL] rasa.
[ITkana Temriepatyp KenbBuHa.
["a3oBble 3aKOHBI. Y paBHeHue
MengeneeBa—KnaneiipoHa.

3akoH [lanbToHa. M30mpoLeccsl

IIpoBesenue 3kCcrieprMeHTa:
orpefieJieHHe MacChl BO3/yXxa

B KJIaCCHOM KOMHaTe Ha OCHOBe
n3MepeHUil 00beMa KOMHaThI, JaBlIeHUsT
Y TeMIepaTyphbl BO3/yxa B Hel;
HcceloBaHYe 3aBUCHMOCTH MEXIY
rapaMeTpamMH COCTOSIHUSI Pa3pPe’KeHHOTO
rasa.

OreHka a0COJTFOTHBIX u
OTHOCHUTETbHBIX rorpeIHocTei
v3MepeHur (PU3nuecKrux BeJTMUYMH.
OO6BbsicHeHHe OCHOBHBIX MPHUHIUTIOB
JeNCTBUM TepMoMeTpa U HapomeTpa

Y yCJIOBUM UX 6€30macHOro
VICII0J/Ib30BaHUs1 B TTOBCEJHEBHOM
YKU3HHU.

Pacno3HaBanue (hr3nuecKux siBJIeHUN

B yueOHbIX OIbITax U OKpY’Katoleil
KU3HM: auddysusa, OpoyHOBCKOe
JBIDKEHUe.

OrnucaHue TeTIoBbIX SIBIeHUM

C UCII0/Ib30BaHUEM

bu3rnueckux

BeJIMUMH: /IaBJIeHUe rasa, TeMIiepaTypa,
CpefiHsIsi KUHeTUYeCKast SHeprus
XaOTUUECKOTO JIBUYKEHHUSI MOJIEKY/I,
CpeJHeKBa/paTUYHasi CKOPOCThb
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B H/Iea/IbHOM ra3e C TIOCTOSTHHBIM
KOJTMUeCTBOM Bell[eCTBa.
['padpuueckoe ripeicTaB/ieHUe
M30TIPOLeCCOB: U30Te€PMa, M30X0pa,
n3obapa.

TexHUUeCKHe YCTPOHCTBA

Y TIPaKTUUECKOe MPUMeHEeHHe:
TepMoMeTp, bapomeTp

MOJIEKY/I.
AHanu3 pusnyecKux mpoieccoB

U BJIeHUH ¢ ucrob3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHeu
KUHEeTUUeCKOW SHepPruu TerjioBoro
JBYDKEHHS] MOJIEKYJT C abCOJTIOTHOM
TeMIiepaTypOHu.

PelrieHre pacueTHbIX 3a/iau C SIBHO
3a/laHHOU (PM3UYECKON MOZE/TbIO

C UCTOJIb30BaHUEM OCHOBHBIX
ronokeHui MKT, 3akoHOB U (popmy.1
MOJIEKYJIIPHOU (PU3HKHU.

Pabora B rpymnax npu IIaHUPOBAHUY,
TIPOBe/IEHUU U UHTepIpeTaLiuu
pe3yJ/IbTaTOB OMbITOB U aHaIU3e
JIOTIOJTHUTETbHBIX UCTOUHHUKOB
vH(dOopMal1K TI0 TeMe

3.2

OCHOBEI
TepPMOJMHAMUKU

10

TepmoauHaMuyeckasi cUcTemMa.
BHyTpeHHsIs1 3Heprus
TepMOAVNHAMUUECKON CUCTEMBI

1 CTIOCOOBI ee U3MEHEeHUSI.
KonuecTBO TeTIOThI 1 pabora.
BHyTpeHHss 3Heprus 0HOAaTOMHOI'O
WeasnbHOro rasa. Bubl
Terviornepeauu: TeryiIorpoOBOAHOCTb,
KOHBEeKLIUs, U3/1yueHue. Y je/ibHasi
TeIIOeMKOCTh BellleCTBa.

IIpoBenenue 9KCIIepUMeHTa:
v3MepeHue YJe/lbHOU TeryioeMKOCTH
BellleCTBa.

OreHka a0COJTIOTHBIX u
OTHOCHUTEJIbHBIX TOrPeIIHOCTeN
M3MepeHu (PU3NUYecKrx BeIUUKH.
W3yuenue Moesieli TapoBoi TypOHHbI,
JIBUTaTe/Is1 BHyTPEHHEr0 CropaHus,
PEaKTUBHOT'O [IBUTaTeJIsl.

OOBsiICHeHHE TIPUHIIUIIOB [1eHCTBUS

W YCI0BUM 6€301acHOT0 MCIOIb30BaHKs
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KonunuecTBO TernioTsl

TIpU Terionepezave.

[TonsiTrie 06 agrabaTHOM
riponjecce. [1epBbiv

3aKOH TE€PMO/IJMHAMUKMU.
[IpuMeHeHMe TIepBOro 3aKOHa
TepPMOAVHAaMUKH K U30IPOLIeCCaM.
['padpyueckass uHTEepOpeTanus
paboThI rasa.

BTopoli 3aK0H TepMOAMHaMUKHU.
Heo6GpaTuMocCTh MpOIieccoB

B MIpUpO/JIE.

TeryioBble MallivHbI. [IpUHLIUTIBI
JIeCTBUSI TeTJIOBbIX MallluH.
[Tpeobpa3oBaHust SHEPTUH

B TEIVIOBBIX MalllWHAaX.

Kos(duirieHT noJie3HOro JelCcTBust

TerJIOBOM MalllWHBbI.

[ukn KapHo u ero ko3 duiieHT
T10JIe3HOTO JIEUCTBUSI.
JKoJioruueckye mpob/ieMbl
TeTI09HePreTUKHU.

TexHUYeckue yCTpOKCTBa

Y TIPAaKTUYeCKOe PUMeHeHUe:
JIBUTaTe/lb BHYTPEHHEr0 CropaHusl,
OBITOBOH XOJIOAUILHUK,
KOHZIULIOHED

B TIOBCeIHEBHOM >KWU3HU
JIBUTaTe/IsI BHYTPEHHEro
CropaHus, OBITOBOTO

X0JIOAWUIbHUKA, KOHAULIMOHEepa.
OnucaHye CBOMCTB TeJl ¥ TerJIOBbIX
SIBJIEHUM C WCII0/Ib30BaHHEM
bu3rMUeCcKUX BeJIMUUH: aB/eHue rasa,
TemriepaTypa, KOJInueCTBO TeTIOThI,
BHYTpEHHSIST 9Heprus, paboTa rasa.
PellieHre pacueTHbIX 3a/lau C SIBHO
3a/laHHOM (hM3UYeCKOl MOZie/bIo

C MCI0/Ib30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT MOJIEKY/ISIPHOU (PU3KKU

Y TePMOJIMHAMUKH.

PellileHne KaueCTBeHHBIX 3aziau

C OTIOpOM Ha M3yueHHbIe B pa3jesie
«MonekynsipHasi ¢h13UKa

Y TePMO/IJMHAMHKa» 3aKOHbI,
3aKOHOMEPHOCTH U (hr3nuecKue
SIBJIEHUSI.

Pabora B rpynmax npy aHaiu3e
JIOTIOJTHUTE/TbHBIX NCTOUHHUKOB
vH(OopMaLuu 10 Teme
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3.3

ArperaTHble
COCTOSIHUS BellleCTBa.
@da30Bble Tepexo/bl

ITapooOpa3oBaHHe ¥ KOHAEHCALHS.
WcnapeHuve U KumeHue.
ABCon0THast U OTHOCHTe bHas
BJI&KHOCTb BO3yxa. HaceileHHbIN
rnap. YaenbHasi TeryjioTa
rapoo6pa3oBaHusi. 3aBUCUMOCTh
TeMIlepaTypbl KATIEHUs OT [1aBJIeHUS.
TBeppgoe teno. Kpucramiivueckue
¥ aMop(HbIe Tena. AHU30TPOMUs
CBOMCTB KpUCTA/IIOB. JKugkue
KpucTtawibl. COBpeMeHHbIe
MaTepuassl. Il1aBneHve

Y KpUCTa//TA3alus. Y jenbHast
TeruIoTa ryiaBiaeHus. CyOmmMariysi.
YpaBHeHMe TerioBoro 6anaHca.
TexHUYecKue yCTpOKUCTBa

Y TIpaKTUYeCcKoe TIpUMeHeHUe:
TUTPOMETP Y TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU
MOTyYeHUst

COBPEMEHHBIX

MaTepuasioB, B TOM YMCJIe
HaHOMaTepuasoB,

Y HAHOTeXHOJIOTUU

[TpoBeneHuie 9KCIIepUMeHTa:
M3MepeHre OTHOCUTETbHOM BIa’KHOCTH
BO3/yXa.

OreHKa a0COJTFOTHBIX u
OTHOCHTETbHBIX TOTpeITHoCTel
M3MepeHni (PU3NUeCKUX BeTMULH.
N3yueHune CBOMCTB HaChIIIIEHHbIX
TapoB, Crioco60B U3MepeHusI
B/IQXKHOCTH.

Habntopenue KuneHus

TIPY TIOHKEHHOM JIaBJIeHUH,
HarpeBaHMSs U TJIaB/IeHUS
KPHCTa/I/TAYECKOT0 BeIleCTBa.
OOBsiICHeHHE TIPUHIIUIIOB [1eHCTBUS

Y YC/I0BUM 6€30T1acHOTO
WCII0/Ib30BaHUsI B TIOBCEJHEBHOMN KU3HU
TUrpoMeTpa, TICUXpoMeTpa,
Ka/lopuMeTpa.

V3yueHre TeXHOIOTHI TIO/TyYeHHUST
COBpeMeHHBIX MaTepHUaJiOB, B TOM UHCJIe
HaHOMAaTepHaJIoB.

PertieHre pacueTHbIX 3a/iau C SIBHO
3a/laHHOM (PM3UYECKON MOZe/bIO

C UCTOJIb30BaHUEM YpaBHEHUS
TeTuI0BOro bamaHca.

PellieHre KaueCTBEHHBIX 3a/1a4

C OTIOPOM Ha W3y4yeHHbIe 3aKOHBI,
3aKOHOMEpPHOCTH U (hr3nuecKue
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Pacrio3HaBaHue ¢hr3nueCcKux siBJIeHUM
B yueOHBIX OITbITaX W OKPY’Kalollei
)KU3HU: fedopMaliysi TBepAbIX Tell,
HarpeBaHUe U OXJIaXK/eHue Tell,
M3MeHeHUe arperaTHbIX COCTOSTHUMN
Bell[eCcTBa U 00bsICHEHWe UX Ha
OCHOBe 3aKOHOB U (hopMy
MOJIEKYJIIPHOM (DU3UKU.

W crionb3oBaHye WHOOPMAaI[MOHHBIX
TeXHOJIOTHH Ji/1s1 TIOUCKa,
CTPYKTYPUPOBaHUsI, UHTepIIpeTaI[un
Y TIpe/icTaB/ieHyst UH(GopMaluy Tpu
TIO/ITOTOBKE COOOIIeHN 0 TIpUMeHeHU!
3aKOHOB MOJIEKY/ISIPHON (hH3UKHU

Y TEDMOJVHAMHKH B TEXHUKE

Y TEXHOJIOTUSIX

Nroro no paszeny 24
Pa3zpen 4. DeKTpoAHaAMMKa
4.1 | DyeKTpocTaTUKa 10 DJieKTpHr3alus Tesl. JyieKTpuuecku | [IpoBeseHue 9KCIIepUMeHTa:
3apsz. IBa BUzia 371eKTpUIeCcKux v3MepeHue 371eKTPOEMKOCTH
3apsi0B. [IpoBOAHUKY, KOH/IeHcaTopa.
[IA3/IEKTPUKY Y TIOMYTIPOBOJHUKM. OrjeHKa a0COJTFOTHBIX u
3aKOH COXpaHeHUs 3/IeKTPUUYeCKOr'0 | OTHOCUTEIbHBIX MOTPELHOCTEN

3apsija.
B3aumopericTBre 3apsiioB. 3aKOH

Kynona. ToueuHsIi1 3/1eKTpUYECKUN
3apsil. DneKTprUuecKoe T1oie.

V3MepeHur (PU3nuecKrux BeJTMUUH.
N3yueHne NpUHIUTIOB [€UCTBUS
3JIEKTPOCKOI1a, 3JIEKTPOMeTpa,
KOHZIeHcaTopa.

W3yueHne NpUHIUIIOB [IeMCTBUSI
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HarpsykeHHOCTB 3/IeKTPUYeCKOoro
nojist. [IpyuHUMn cyneprno3uLyu
S71eKTPUYECKUX noJieu. JInHuu
HAarpsUKeHHOCTH 3JIEKTPUYEeCKOT 0
TOJIA.

PaboTa cust 3/1eKTpOCTaTUYeCKOro
riosist. [ToreHumasn. Pa3HoCTb
rnoreHuuanoB. [IpoBogHUKY U
[IASJIEKTPUKY B
3/1IeKTPOCTaTUUYeCKOM I1071€.

HuaeKkTpruecKast POHUI[AéMOCTb.

OnekTpoeMKOCTb. KoHzeHcartop.
O/1eKTPOEeMKOCTb IIOCKOI0
KOH/ZIeHcaTopa. DHeprus
3apsUKeHHOr'0 KOH/leHcaTopa.
TexHUUeCKHe yCTPOKCTBa

Y TIpakTU4ecKoe IpuMeHeHue:
3JIEKTPOCKOII, 37IeEKTPOMETP,
JIeKTPOCTaTHYeCKas 3alljiTa,
3a3eMJIeHHe 3J/1eKTPOrpruO0pOB,
KOH/IeHCATOp, KOMMPOBa/IbHBIN
anrmapar, CTpyWHbIN IPUHTEP

Y YCJIOBU 6€30MacHOro MpUMeHeHUs
B MPaKTUYeCKOMN KU3HH,
KOIHMPOBA/JIbHOIO arnrapara,
CTPYWHOTO TIPUHTEPA.

PaccmoTpenue gusnueckux o
CHOBaHUU 3/1EKTPOCTaTUUYECKOU
3aLMThI U 3a3eMJIeHHS
3JIeKTPOTIPUOOPOB.

PerieHvie pacueTHbIX 3a/iau C SIBHO
3a/laHHOM (hH3UUeCKOl MOJie/bio

C UCMO0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJ 3/1eKTPOCTaTUKHU.

PellleHrie KaueCTBEHHbIX 3a/lau

C OTOPOU Ha U3y4YeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU U (PU3nuecKue
SIBJIEHUS 3/IEKTPOCTATUKHU.
Pacnio3HaBaHue (hU3MuecKux sIBIeHUN
B yueOHbIX OIbITax U OKpY’Katolei
YKU3HU: 3/IeKTPU3aLUs Tell,
B3alMO/IeCTBUe 3apsij0B U 00bsiCHeHre
MX Ha OCHOBe 3aKOHOB U (hopMy
3JIEKTPOCTaTHKH.

OmnucaHye M3y4YyeHHbIX CBOMCTB
BelL[eCTBAa U 3JIEKTPUUECKUX SIBJIEHUU
C UCMOJIb30BaHUeM (hr3UUeCKUX
BEJIMYMH: 3JIEKTPUUECKUU 3apsif,
HarpsKEeHHOCTD 3/IeKTPUYECKOT O T10JIf,
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MOTeHLMas, pa3HOCTb MOTEHLIUA/IOB,
3/IeKTPOEMKOCTb.

AHanu3 husrueckux nporeccoB

U SIBJIEHWH C UCT0J/Ib30BaHUEM
¢$r3rUeCKrX 3aKOHOB: 3aKOHA
COXpaHeHHUs1 3/IeKTPUUeCcKoro 3aps/ia,
3akoHa KyioHa.

Pabota B rpyrimnax rnpu aHajause
JOTIOJTHUTETbHBIX UCTOUHHUKOB
MHGbOpPMAIMU U TIOATOTOBKE COODITeHMI
O TIPOsIB/IEHUU 3aKOHOB 3/IEKTPOCTaTUKH
B OKPY>Karolllel )KU3HU U PUMeHEeHUU
VX B TEXHUKE

4.2

[TocTosgHHBINM

3/IeKTPUYECKUM TOK.

TOKU B pa3InyHbIX
cpezax

12

OJIeKTPUUECKHW TOK. Y CJIOBUSI
CyL|eCTBOBaHUS 3/IEKTPUUECKOT O
ToKa. Mlctounuku Toka. Cusia Toka.
[TOCTOSTHHBIM TOK.

Hanpspkenue.

3akoH Oma /11 yyacTKa Lielu.
OJIeKTpUUeCcKoe COIPOTHBIIEHUE.

Y lesibHOE CONPOTHB/IEHUE
BelljecTBa. [locsieoBartesibHOe,
rapasuiesibHOe, CMelllaHHOe
CcOoeIMHeHHeE TPOBOJHUKOB.

PaboTa 3/1eKTprUUeCcKoro Toka.
3akoH [>xoynsi—J/leHria. MoOnjHOCTb
3JIEKTPUUECKOr0 TOKaA.

[TpoBeseHUe FKCIIepUMEHTa: U3yUeHue
CMeIIIaHHOTO COeJMHeHUsI Pe3UCTOPOB;
usMepenue D/IC UCTOYHHKA TOKA U €ro
BHYTPEHHEro COMpPOTUB/IEHUS;
HaO/IoIeHre 3/1eKTPOJIn3a.

OrjeHKa a0COJTFOTHBIX "
OTHOCHUTETbHBIX TIOTperHocTei
v3MepeHur (Pu3nuecKrux BeJTMUYMH.
OObsicHeHMe TIPUHIIUIIOB /1eHCTBUS

Y yC/0BUM 6€30MacHOro NpUMeHeHust
amriepmeTpa, BOJIbTMETPa, PeoCTara,
VCTOUHUKOB TOKa,
3/IeKTpPOHarpeBaTe/ibHbIX U
3JIEKTPOOCBETUTE/ILHBIX TTPUOOPOB,
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OJIEKTPOABWIKYLLIAS CU/la U
BHYTPEHHee CONPOTUB/IEHUE
HUCTOYHUKA TOKa. 3aKOH OMa

LIS TIOJIHOU (3aMKHYTOM)
5/IEKTPUYECKOU LIemH.

KopoTkoe 3ambikaHue.
OJIeKTPOHHAs NPOBOJUMOCTb
TBepPAbIX MeTa/lyIOB. 3aBUCUMOCTh
COTIPOTHUBJIEHUSI METAJI/IOB

OT TemIiepaTyphl.
CBepxnpoBOAUMOCTb.
DIeKTPUUECKHH TOK B BaKyyMe.
CBoWCTBa 3/IEKTPOHHBIX TyUKOB.
[TonynpoBOHUKY.

CobcTBeHHast ¥ TIpUMeCHast
MPOBOIUMOCTb
MOMYNPOBOAHUKOB. CBOUCTBa
p—Dn-Tepexoza.
[To/TyipOBOTHUKOBBIE TTPUOOPHI.

OIeKTpUUeCKui TOK B
pacTBopax " pacriaBax
3JIEKTPOJIUTOB.

OneKTpoMThYeCKasi TUCCOI[UALIVS.

OJIEKTPOJIU3.
OJIeKTPUUECKHH TOK B ras3ax.
CamocTosTeNbHBIN U
HeCaMOCTOSITe/IbHbIN pPa3psif,.
Monnus. I1na3ma.

TePMOMETpa CONPOTHB/IEHUS,
BaKyyMHOT'O ZIN0/ia, TEPMHCTOPOB 1

(hoTOpe3nCTOpOB, MOMYNPOBOAHUKOBBIX

JIM0/I0B, Ta/IbBaHUKHU.

PerieHvie pacueTHbIX 3a/iau C SIBHO
3a/laHHOU (PM3UYECKON MOZE/bIO

C UCMO0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopmy Tembl «I10CTOSIHHBIH
371eKTPUUECKUM TOK».

Pacno3HaBaHue (py3nuyecKux siBIeHUN
B yueOHbIX OIbITax U OKPY’Katolei
)KU3HU: 3J/IeKTprUYecKast
IIPOBOJVMOCTB, TEIJIOBOE, CBETOBOE,
XUMUUECKOe, MarHUTHOEe JeMCTBUS
TOKa.

AHanu3 3/1eKTpUYeCKUX SIBJIEHUN

Y TIPOLIECCOB B LIEMAX MTOCTOSTHHOTO
TOKa C UCM0JIb30BaHUEM 3aKOHOB:
3aKOoH OMa, 3aKOHOMEepPHOCTHU
M0CJIe[0BaTeIbHOTO U
rapasiieslbHOro CoeJMHeHUs
TIPOBOJHUKOB, 3aKOH [IxoyJisi-JleHua.
OrnucaHye U3y4yeHHbIX CBOMCTB
Bell[eCTB U 3/IeKTPUUeCKUX SIBIeHUU

C UCM0JIb30BaHUeM (hr3UUeCKUX
BEJIMUMH: 3JIEKTPUYECKUN 3apsifi, Cuia
TOKa, 3JIeKTPUUYeCKOe HarpsbkeHue,
3JIeKTPAYECKOe COTPOTUB/IEHHE,
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| TexHuueckue ycTpoiicTBa |

49



denepanbHast pabouas mporpamma | @usmka. 10—11 kmaccer (6a30BbIi

Y TIpaKTUUeCKOoe MpUMeHeHHe:
amriepMeTp, BOJIbTMETp, PeOCTar,
WCTOYHUKHU TOKa,
3/IeKTPOHArpeBaTe/ibHbIe TPUOOPHI,
3JIEKTPOOCBETUTE/IbHBIE TIPUOOPHI,
TepMOMeTp COIPOTHUB/IeHMS,
BaKyyMHBIU WO/, TEDMHUCTOPHI

1 (hOTOpEe3UCTOPHI,
TIOJTYTIPOBO/IHUKOBBIN U0/,
rajibBaHUKa

pa3HOCTh TIoTeHI[ManoB, 3/1C, pabora
TOKa, MOLLIHOCTb TOKa.

W crnionb3oBanve MH(OPMAaLMOHHBIX
TeXHOJIOTUM Ji/1s1 [IOMCKa,
CTPYKTYPUPOBaHUS1, UHTEPIIpeTaLiu
Y TIpe/icTaB/ieHUs1 “H(MOpMaLvu

TIPH TIOATOTOBKE COOOITIeHHI

O MPUMeHEeHHH 3aKOHOB IMOCTOSIHHOTO
TOKAa B TEXHUKE U TeXHOJIOTHSX

Wtoro no paszeny

22

PesepBHoe Bpems

OBLJEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HanmeHoBaHue

Ne KonunuecTtBO OCHOBHBIE BU/IBI I€SITE€/TBHOCTH
pa3ziesioB U TeM [IporpamMmHOe cofep>kaHue

T/ YyacoB 00yuaroIuxcst

yueOHOTO TIpeiMeTa
Pa3pgen 1. DnekTpoaiHaMuKa
1.1 | MarHuTHoOe 1iose. 11 [TocTOssHHBIE MarHUTHI. [IpoBeseHue dKCIIepUMeHTa: U3yueHue

OJIeKTPOMAarHUTHast
VHIYKLUS

B3auMopencTBre nMoCTOSTHHBIX
MarHuToB. MarHuTHoe riosie.
BeKkTop MarHUTHOM MHAYKIWH.
[IpuHLUI CyTIepro3ULiuu
MarHuTHBIX moJiel. JIuHun
MarHMTHOW UHAYKUKU. KapTrHa
JTMHUM MarHUTHOM MHYKLAW OIS
TOCTOSTHHBIX MarHUTOB.
MarHuTHoe 110/1e TIPOBOJHUKA

¢ TokoM. KapTrHa TMHUN MHAYKLMA
MAarHUTHOTO MOJI IJIMHHOTO
MPSIMOT0 MPOBO/JHHKA Y 3aMKHYTOT'O
KOJIbLIeBOT'O TIPOBO/JHUKA, KaTYILIKU
¢ TokoM. OrbIT IpcTesa.
B3aumopencTBre MpoBOJHUKOB

C TOKOM.

Cuna Amriepa, ee MOAY/1b

Y HaripaBJ/IeHue.

Cuna JlopeHLia, ee MOJY/b

Y HaripasJ/ieHue. [IBrKeHue
3apsPKeHHOM YaCTHLIbI

MarHMTHOTO MOJIsI KaTyIIKH C TOKOM;
WCCJIeJOBaHUe IeUCTBUS MOCTOSTHHOTO
MarHviTa Ha paMKy C TOKOM;
VICCIelOBaHNe SIBJIeHUS
3/71eKTPOMarHUTHOM WHAYKIIWH.

OrieHKa abCOMIOTHBIX U OTHOCHUTE/TbHBIX
TOTPeIHOCTel U3MepeHU (hr3uuecKux
BeJIMUMH.

OObsicHeHMe TIPUHLIUIIOB JIeHCTBUS

Y YC/I0BUM 6€301acHOT0 TIpUMeHeHUsI
TMOCTOSTHHBIX MarHUTOB,
3JIEKTPOMAarHuTOB, 3/IeKTPO/IBUTATe s,
YCKOpUTeJ/Ier 3/1IeMeHTapHbIX YaCTHLl,
VH/TyKIIUOHHOW MeuHu.

Pemenue pacueTHbIX 3a7a4

Ha rprUMeHeHue (opMyJ1 TeMbl
«MarnuTHoe noJsie. J/IeKTPOMarHuTHast
VIHI YKL

PellieHre KaueCTBEHHBIX 3a/1a4

C OMOpPOM Ha M3yUeHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (hr3UUecKre
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B OJJHOPOJHOM MarHvWTHOM II10JI€.
Pabora cusiel JIopeHiia.

SIBneHre 3/1eKTPOMarHUTHOU
vHAyKOuK. [10TOK BeKTOpa
MarHWTHOW MHJYKLIWU.
OJIEKTPOABWKYILIAsA CUjla
WHAYKLUWU. 3aKOH
3/71eKTPOMarHUTHOM MHIYKLIUU
dapaes.

BuxpeBoe 3/1eKTprueckoe roJie.
OJIEKTPOABWIKYLLIAS CHJIa UHAYKLIUU
B MIPOBOJHUKE, ABKYILLIEMCS
IOCTyTIaTe/IbHO B OZJHOPOHOM
MarHUTHOM TI0JIe.

IIpaBuro JleHrja.

NBayKTUBHOCTG. fB/IeHMe
CaMOMH/YKLWU. DJIEKTPOJBWKYLLast
Cu/1a CAMOMH/YKLIAH.

OHeprusi MarHUTHOT O T10J1S KaTyLIKU
C TOKOM.

OJIeKTPOMAarHuTHOe TIoJIe.
TexHUUeCKue yCTpOKCTBa

Y TIpaKTUYeCcKoe TpUMeHeHue:
TOCTOSTHHbIE MarHHUTHI,
3/IEKTPOMArHHUTHI,
3J1eKTPO/BUraTe b, YCKOPUTEIU
3/7IeMEeHTapHbIX YaCTHLI,
VH/IYKLIMOHHAS T1eYb

sIBJIeHUs TeMbl «MarHuTHoe 1oJie.
OJIeKTpOMarHuTHast UHAYKLIUS».
OmnpepiesieHyie HaripaB/IeHUs] BEKTOPa
VIHA YKL MarHUTHOTO T10JIS1
TIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa
y cuibl JIopeHria.

Pacrnio3HaBaHue (U3NUYeCKUX SIBJIEHUIN
B yueOHBIX OIbITaX ¥ OKpY’Karolei
JKU3HU: B3aUMO/eNCTBe MarHUTOB,
3JIeKTPOMarHuTHasl UHAYKLUS,
[eMCTBUe MarHUTHOI'O I10JIS1 Ha
TIPOBO/JHMK C TOKOM M JIBMXKYLLUMCS
3apsf,.

AHanu3 371eKTPOMarHUTHBIX SIBJIEHUU
C MCII0/1b30BaHMeM 3aKOHa
3JIEKTPOMAarHUTHOU UHAYKLIAN.
OnucaHyve M3y4yeHHbIX CBOMCTB
BellleCTB U 3JIeKTPOMarHUTHBIX
SIBJIEHU C WCII0/Ib30BaHUEM
(pr3NUeCKUX BEJIMUMH: UH YKL
MarHWTHOrO 10JIs1, Chjla AMIepa, Cuia
JIopeH1ja, UHAYKTUBHOCTH KaTYIIKHU,

SHeprus 3JIeKTprU4eCKOro 1 MaroHuTHOI O

10JiIen

Wroro no paszeny

11
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Pa3zen 2. Koie0aHus ¥ BOJTHBI

2.1

MexaHuueckue
Y 3JIEKTPOMarHUuTHbIe
KoJIe0aHus

KonebaTesnbHas cucTema.
CB00OO/IHBIE MEXAaHUUECKHE
KosiebaHusi. 'apMoHMueckue
Kojebanwus. [lepuop, yacTora,
aMIuIiTyia ¥ da3a KonebaHui.
[Tpy’>KMHHBIN MasiTHUK.
MartemaTriuecKkuii MasiTHUK.
YpaBHeHre rapMOHUYECKUX
Konebanuii. [IpeBpaiiieHre sHeprun
TIPU TapMOHUYECKUX KOyie0aHUsIX.
KonebarebHbIN KOHTYP.
CBobOo/iHbIE 3/IEKTPOMAarHUTHbIE
KoJie0aHus B UieabHOM
KosiebaTe/TbHOM KOHTYpe. AHaIorus
MEXy MeXaHUUeCKUMU U

3JIEKTPOMAI'HUTHBIMHA KOJIeOaHUsAMU.

d®opmyJia TomcoHa. 3aKOH
COXPaHEeHUs SHepPruu B 1ujeajbHOM
KosiebaTesTbHOM KOHTYpe.
[Ipencras/ieHue 0 3aTyXaroIUX
KosnebaHusix. BeIHYKjeHHbIe
MexaHh4yecKue KosiebaHusl.
PesoHaHc. BeiHYX/IeHHbIe
3/IeKTPOMarHUTHBIE KOieOaHUsI.
[TepeMeHHBIN TOK.

CuHycouJaTbHbIU IepEMEeHHBIN TOK.

WccnenoBaHue rapaMeTpoB
KosiebaTe/IbHOM CUCTEMBI — TIePUOZA,
YacTOThI, AMIVIUTY/bI U (ha3bl
KosieOaHuM (MPY>KUHHBIH

W/W MaTeMaTUueCKUi MasiTHUK).
HabtojeHue 3aTyxarommx KoieOaHui.
VccnenoBaHyie CBOMCTB BbIHYKAEHHBIX
KomnebaHui.

HabstojeHue pe3oHaHca.

[TpoBe/ieHUEe SKCIIEpUMEHTa:
rccieloBaHUe 3aBUCUMOCTH Tlepuo/ia
MasbIX KojebaHuii Tpy3a Ha HUTH

OT ZJIMHBI HUTH W MaCChI TPy3a;
rccneloBaHYe MepeMeHHOT0 TOKa

B 1[eTTM U3 TI0C/Ie/I0BaTe/IbHO
coeMHEHHBIX KOH/IeHCATOPa, KaTyIIK!
1 pe3ucTopa.

OrjeHka a0COJTIOTHBIX u
OTHOCHTETbHBIX TorperHocTei
v3MepeHur (PUu3nuecKux BeJTMUMH.
OOBsICHeHHE TIPUHLIUIIOB JIeHCTBUS

Y yC/I0BUM 6€30T1acHOTO TIPUMeHeH s
3/IeKTPUYECKOT0 3BOHKA, TeHepaTopa
riepeMeHHOro TOKa, JIMHUH
3/IeKTporiepeay.

PeriieHre pacueTHBIX 3a/lau C IBHO
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MoI1IHOCTh TIepEMEeHHOT0 TOKa.
AMIIUTYTHOE U JIeHCTBYHOIIIee

3HAUYeHKe CHJIbI TOKd W HAlIpSXKeHHA.

Tpancdopmarop. [TpousBoaCcTBO,
riepeZiaua u rnorpebieHye
3JIEKTPUUECKOW SHEPTHUH.
OKOJIOTUUeCKue prucKu

IIpH TIPOU3BOACTBE 3/IEKTPOSHEPIHUHU.

KynbTypa ucroib30BaHus
3/1eKTPO3HEPryH B MOBCEJHEBHOM
JKU3HHU.

TexHUUeCcKue yCTpPOoHCTBa

Y TIpPAaKTUYeCKOoe MPUMeHeHUe:
3/IeKTPUUECKUM 3BOHOK, TeHepaTop
riepeMeHHOr0 TOKa, JIMHUU
3/ieKTporepezau

3a/laHHOU (PM3UYECKON MOZE/IbIO

C UCT0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMy/1, ONKCHIBAFOIIHX
MeXaHUUYeCKre U 3/IeKTPOMarHUTHbIe
Koste0aHusl.

OnucaHve MexaHUYeCKux

Y 9/IeKTPOMAarHUTHBIX KoJleOaHui

C UCITO/Tb30BaHWeM (PU3HNUeCKUX
BeJIMUMH: TIePUO/], U YacToTa
KojebaHuM, aMIuiuTy1a 1 asa
Kojie0aHWM, 3apsi/i ¥ CHjla TOKa

B TAPMOHMUECKUX 3/IEKTPOMArHUTHBIX
KosieOaHUsIX.

PelrieHrie KaueCTBeHHBIX 3a/]au

C OTIOpO¥ Ha M3y4YeHHbIe 3aKOHBI,
3aKOHOMEPHOCTH, OIUChIBaOII[1e
MexaHWUeCcKre 1 3/1eKTPOMarHuTHbIe
KosiebaHusl.

PaboTa B rpyIiax npu MyIaHAPOBaHUM,
TIPOBEJIEHUH U UHTEPITPeTaLIuN
pe3y/IbTaTOB OMbITOB, U aHAJIU3e
JIOTIO/THUTeTbHBIX UCTOYHUKOB
uHbOpMaIMH TI0 TeMe

2.2

MexaHuyeckue
Y 3/IeKTPOMarHvuTHbIe
BOJTHBI

MexaHuueckue BOJHbI, YC/I0BUS
pacnipoctpaHenus. Ilepuop,.
CKOpPOCTB pacIipoCTpaHeHus

Y JUIvHA BOJIHBL. [Toniepeunsie

M3yueHune oOpa3oBaHuUs

Y pacrpoCTPaHeHUs TIOTIePeYHbIX
Y TIPO/I0JIbHBIX BOJTH.
HabstoieHue oTpakeHUs
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Y TIPOJ0JIbHBIE BOJIHBI.
VuTepdepeHus u sudpaxius
MeXaHUYeCKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. ['poMKOCTB

3ByKa. Boicora TOHa. Tembp
3BYKa. DJIeKTpOMarHUTHbIE
BOJIHBI.

YcioBus U3nydeHus
3/1eKTPOMarHUTHBIX BOJIH. B3auMHas
opueHTaLus BeKTopoB E, B,

U B 3JIEKTPOMarHuTHOM BOJTHE.
CBOKMCTBA 3/1EKTPOMarHUTHBIX BOJIH:
OTpakeHUe, NpejioMJIeHNe,
nosisipy3anus, AUQpaKus,
vHTepdepeHiusi. CKOpOCThb
3/1eKTPOMAarHUTHBIX BOJIH.

[Tkana 3/IeKTPOMAarHUTHBIX
BOJIH. IIpumeHeHue
/IEKTPOMAarHUTHBIX  BOJIH B

TeXHUKe U ObITY.

[IpUHLMIIBI paXOCBA3U

Y TesieBUJeHus. Paaguonokanuys.
OJIEKTPOMAarHUuTHOe 3arpsi3HeHue
OKpY’Karolller Cpe/ibl.
TexHUUeCKre yCTPOMCTBa

Y [IpaKTHUUeCKoe MprUMeHeHue:
MYy3bIKa/IbHble UHCTPYMEHTH],
yAbTPa3sByKOBast JUArHOCTHKA

Y TIpesioM/IeHusi, UHTepdepeH1ur

Y audpakLUd MeXaHUYeCcKrux

BOJH.

HabJttojeHre CBsi3v TPOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMILTUTY/10M

Y YaCTOTOH KoJyie0aHHM, 3BYKOBOT'O
pe30oHaHca.

WccnenoBaHue CBOMCTB
3JIeKTPOMAarHUTHBIX BOJIH: OTPa)KeHUe,
ripesioMJIeHue, NoJisipr3aLiys,
Ivdpakuys, UHTephepeHLusl.
M3yuyeHue yC/I0BUM U3TyUeHUs
3JIeKTPOMAarHUTHBIX BOJTH, B3aMHOM
opueHTaLuu BeKTOpoB E, B, v

B 3/IEKTPOMAarHATHOM BOJIHE.
N3yueHue rnipuMeHeHUs1
3/IeKTPOMAarHUTHBIX BOJTH B TEXHUKE
U OBITY.

OObsicHeHHe TIPUHLIUIIOB JIeHCTBUS

Y YC/I0BUM 6€30T1acHOTO TIPUMeHEeHHsT
MY3bIKaJIbHbIX UTHCTPYMEHTOB,
yJIbTPa3ByYKOBOU JUarHOCTUKHU

B TeXHUKe U MeJulMHe, pajapa,
paiIuoTIpUeMHYKa, Te/eBrU30pa,
aHTeHHbI, TenedoHa, CBU-neun.
PerieHre pacueTHbIX U KaUeCTBEHHBIX
3a/lay C OMOpPOM Ha U3y4yeHHbIe 3aKOHbI
Y 3aKOHOMEPHOCTH, OMUChIBaIOL[1e
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B TEXHUKe Y MeJIUL1MHe, pajap, |
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paZiIuoNpUeMHHK, TeJeBH30p,
aHTeHHa, TesieoH, CBU-meub

pacripocTpaHeHue MeXaHUueCKUX
Y 3J1eKTPOMAarHUTHBIX BOJTH.

W cnonb3oBaHue MHGOPMAaLMOHHBIX
TeXHOJIOTUH [IJIs1 [IOMCKa,
CTPYKTYPUPOBaHUSI, UHTepIIpeTal[un

Y Tipe/icTaB/ieHUst UH(OpMaLuu

TIPH TIOJITOTOBKE COOOITeHHH

00 1CII0/1b30BaHUY 37IEKTPOMAarHUTHBIX
BOJIH B TEXHUKE.

Yuactue B JUCKyCCUU

00 3/IeKTPOMarHUTHOM 3arpsi3HeHUU
OKpY’Karolller Cpe/ibl.

PaboTa B rpyriax npu MyIaHHPOBaHUM,
TIpOBe/IeHUU U UHTepIIpeTaliuu
pe3y/IbTaToOB OIBbITOB U aHAaJIK3e
JIOTIOJTHUTE/TbHBIX NUCTOYHUKOB
vH(opMaluu 1o TeMe

2.3

Ornrtuka

10

['eomeTpuueckas ONTUKa.
[IpsiMonmMHeNHOe pacripoCTpaHeHue
CBeTa B OIHOPOAHOU cpefe. JIyu
cBeTa. TOUeUYHBIM UCTOUHHUK CBeTA.
OtpakeHue cBeTa. 3aKOHbI
oTpaykeHus cseta. IlocTpoeHue
1300pa’keHui B TIJIOCKOM 3epKarie.
IIpenomnenue cBeta. 3aKOHbI
ripesioMsieHus cBeTa. AOCOIOTHBIN
TroKasareJib rpesomsienus. [TonHoe

V3yyeHuie siB/IeHUS TTIOJTHOTO
BHYTpPEHHero OTpa’keHus, ero
IIpUMEHeHUs B CBeTOBO/e.

W3yueHue Mojiesield MUKPOCKOTIA,
TesIecKora.

[TonyyeHue crieKTpa C TOMOLLBIO
TIPU3MBbI U IU(PPAKLIMOHHOW PeIeTKH.
M3mepeHue riokasaresist
IIpe/IOMJ/IeHUs CTeKJIa.

WccnenoBaHue CBOMCTB M300paKeHUH
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BHYTDEHHee OTpaKeHUe.
[IpeaenbHBIN Yo NOJTHOTO
BHYTPEHHEr0 OTpakeHUsl.
Hucniepcus cBeta. CI0)KHBIM COCTaB
6esoro cBeta. 1IBer.

Cobuparoliiye 1 paccerBaroliyie
mvH3bl. ToHKas mMH3a. POKyCHOe
pacCTOsIHUE U ONTAYeCKasi CUjia
TOHKOU JinH3kbI. [locTpoeHue
1300pa’keHU B COOMPArOIIUX

Y pacceMBarolMX JvH3ax. Popmya
TOHKOW JIMH3bI. YBeIMYeHue,
JlaBaeMoe JIMH30M.

[Ipenenbl IpUMEHUMOCTH
reOMeTPUYeCKOW OTTHKH.

BonHoBasi ontvka. IHTepdepeHLys
cBeTa. KorepeHTHbIE UCTOUHUKH.

Y cnoBust HabOFOIeHUS

MaKCUMYMOB U MUHHMMYMOB

B MHTep(epeHL[MOHHOW KapThHe

OT IBYX CUH(a3HbIX KOT€PEeHTHBIX
HMCTOYHUKOB.

Hudpakiusa ceeta. JudpakijmoHHas
pellieTKa. Y C/ioBue HaOmoieH s
IJIaBHBIX MaKCUMYMOB TIpH TaIeHUU
MOHOXPOMAaTHUUeCKOro CcBeTa

Ha JU(PaKI[MOHHYIO pelIeTKY.

B JIMH3aX.

OO®bsicHeHVe TIPUHLIUATIOB /IeHCTBUS

Y YCJIOBHM 6€30T1acHOTO TTPUMEHEeHHsT
OUKOB, /yTIbl, (hOTOATIIAapara,
TIPOEKI[MOHHOTO arnrapara,
MHKDOCKOTIIa, TeiecKora, BOJIOKOHHOU
ONTHUKU, TAPPAKLIMOHHOW peleTKH,
T0JISIpOU/Ia.

PerieHue pacueTHbIX 3a/lau C SIBHO
3a/laHHOU (hM3UUeCKON MOJie/bIo

C UCT0JIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ (hOpMYJ/1 reoMeTprUUYeCKOu
OITHKH.

[TocTpoeHue u onvcaHue U300paykeHus,
C03/1aBaeMOro TJIOCKKUM 3epKasioM,
TOHKOM JTMH30U.

Paccmotpenue nipesiesios
TIPUMEHUMOCTU TeOMeTPUYeCKOou
OITHKH.

Pacrio3HaBaHue (pr3UUeCKUX siBIeHUM
B OMbITaX U OKPY’Karolllel KU3HU:
MPSIMOJTMHEHOEe paclpoCTpaHeHue
CBeTa, OTpakeHue, MpeioM/IeHue,
vHTepdepeHLus, AU(paKius

Y TI0JISIpY3alius CBeTa, AUCIepCust
CcBeTa.
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[Tonapu3anus ceeta.

TexHUUeCKHe yCTPOMCTBa

Y TIPAaKTUYECKOe MPUMeHeHHe:
OUKH, /yTia, (poToarmapar,
MPOEKLIMOHHBIW anmnapar,
MUKPOCKOII, TeJIeCKOI1, BOJIOKOHHAst
ONTHKA, AU(PPAKL[MOHHAS pelleTKa,
TIOJISIPOU/]

3ydeHue yc/oBUM HabOMIOAeHUS
MaKCMMYMOB U MUHUMYMOB

B UHTep(epeHI[MOHHON KapTUHe
OT JBYX CUH(a3HbIX KOTePEeHTHBIX
VICTOYHUKOB.

YcnoBue HabMOeHUS T/IaBHBIX
MaKCMMYMOB TpH TlaZileHUH
MOHOXPOMaTHUeCKOT0 CBeTa

Ha AU(PPAKLMOHHYIO PELIEeTKY.
AHanu3 oNTUYeCKUX siBJIeHU!

C UCMO0JIb30BaHUEM 3aKOHOB: 3aKOH
TIPSIMOJTUHEMHOT'0 PacIpoCTpaHeHUst
CBeTa, 3aKOHbI OTPaKeHUSI CBeTa,
3aKOHBI TIPeJIOMJIEHUSI CBeTa.
Onrcanue oNTUYECKUX SIBIeHUN

C MCMOJIb30BaHUEM (PU3MYEeCKUX
BeJIMUMH: (POKYyCHOE pacCTOsIHUE

Y ONTUYEeCKasi CUJla JIMH3bI

Wtoro no paszeny

Pa3gen 3. OcHOBBI crielida/IbHOM TeOPHH OTHOCHTE/ILHOCTH (fasiee — CTO)

3.1

OcCHOBHI crieliaIbHOM
TeOpUu
OTHOCHUTEeTbHOCTU

4

['paHULIbI MPUMEHUMOCTH
K/IaCCUUeCKOM MeXaHUKH.
[TocTynatsl crieliuaIbHOM TEOPUU
OTHOCUTEIbHOCTH: UHBaPUAaHTHOCTh
MOZYJisi CKOPOCTU CBeTa B BaKyyMe,
MPUHLIUM OTHOCUTE/IbHOCTU
OUHIIITeHHa.

PellieHre KaueCTBEHHbBIX 3a/la4u

C OMIOpPOM Ha M3yUeHHbIe MMOCTY/1aThI
CTO.

Vcrionb3oBaHre MH(POPMALIMOHHBIX
TeXHOJIOTHH Ji/1s1 TTIOUCKa,
CTPYKTYypUPOBaHUs1, UHTepIIpeTalviu
Y TIpe/icTaB/ieHyst MHpopMaLr
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OTHOCHUTEJILHOCTD
O/IHOBPEMEHHOCTH. 3ame/ijieHre
BPEMEHM M COKpall|eHHe [IJTUHBI.
OHeprus U UMITyJIbC
PEeNSITUBUCTCKOW YaCTHLIBI.
CBsI3b MacChl C 3Hepruen

Y UMIYJIbCOM Pe/ISITUBUCTCKOU
YaCTULbI. JHEPrus MOKos

TIPU TIOATOTOBKE COOOITIeHUIA
0 TPaHUIAX MPUMEHUMOCTH

KJIACCUYeCKOM MeXaHWKHU U OCHOBax
CTO

Wtoro no paszeny

Pa3pen 4. KBanToBas ¢u3uka

4.1

JJieMeHTbl KBAHTOBOU
OIITHUKU

®otoHbl. Popmyia I1naHka cBsa3u
3Hepruu (hOTOHA C ero YaCTOTOM.
OHeprusi U UMIyJbC (POTOHA.
OTkpeITHE U

WCCeJOBaHUE

dboToapdekra. OnbIThI

A.T". CtoneToBa. 3aKOHBI
dboToaddekra. YpaBHeHUE
OuiHIITeHa A1 poTto3ddekrTa.
«Kpacnas rpanuia» dorosddekra.
Hasnenue cseta. OnbIThbI

I1.H. JleGenera.

XuMHUecKoe JIeliCTBUe CBeTa.
TexHUUecKue yCTpoiCTBa

Y TIpaKTUYeCKoe pUMeHeHue:
dboTosanemeHT, HOTOAATUUK,
coJiHeyHasi OaTapest, CBeTOHO/T

Hab6monenue doroaddekra

Ha YCTaHOBKE C LIMHKOBOM TJITaCTUHOM.
VccnenoBaHre 3aKOHOB BHEIIHErO
dotosddekra.

OOmbsicHeHHe OCHOBHBIX MTPUHLIUTIOB
JleMiCTBUS TEXHUYECKHX YCTPOUCTB,
TaKWX Kak: ()OTO371eMeHT, GOTOAATUMK,
conHeuHast OaTapesi, CBETOAMNOZ;

U yCI0BUl ux 6e30macHOro
TIPUMeHEeHHs B TIPAKTUUeCKOMN >KU3HMU.
PerieHrie pacueTHbIX 3a/iau C IBHO
3a/laHHOM (H3UUeCcKOl MOJie/bIo

C UCII0/Ib30BaHUEM OCHOBHBIX 3aKOHOB
Y (hOpMYJT KBAHTOBOW ONTHUKHU.
PeliieHre KaueCTBeHHbIX 33/jau

C OIIOPOU Ha M3yYeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU KBaHTOBOM OITHKHU.
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Pacrio3HaBaHue hU3NUECKUX SIBJIeHUN

B yUeOHBIX OITbITAX:
dhoToanekTpruueckuii 3 exr,

CBETOBOE /laBJIeHUe.

OrnucaHye W3yuyeHHbIX KBaHTOBBIX
SIBJIEHUH Y TIPOLIeCCOB

C MCMO0JIb30BaHUEM (H3UUECKUX
BEJIMYMH: CKOPOCTb 3/IEKTPOMAarHUTHBIX
BOJIH, [I/TMHA BOJIHBI U UaCTOTa CBETa,
9Heprus U UMITy/bC GOTOHA

4.2

CtpoeHue aroma

Mopenb aroma TomcoHa. OnObIThI
Pe3epdopza no paccesiHuto
o-vactuy. [1nanerapHas Mmogenb
aroMa. [Toctynate! bopa.
W3nydeHue U Nor/ioileHue (pOTOHOB
TpH fepexo/ie aToma C OZHOTO
YPOBHSI SHEPTUM Ha Apyrou. Bubl
criekTpoB. CrieKTp YPOBHEW SHepruu
aToma BOZOpOoZa.

BoJ/iHOBbIE CBOWICTBA YaCTHLI.
Bosne! ge bpoitsns.
Koprnycky/isipHO-BO/THOBOM
Jlyasiu3M.

CIOHTaHHOE U BLIHYK/IEHHOE
H3/lyyeHue.

TexHHUUYeCKUe yCTpOMCTBa

Y TIpaKTU4eCcKoe TpuMeHeHue:
CTeKTpa/IbHbIA aHa/u3

N3yuenue mogenu onbita Pesepdoppa.
[IpoBefeHue 3KCriepuMeHTa

10 HaO/TIOIeHUIO JIMHeYaToro CreKkTpa.
OreHka a0COJTFOTHBIX u
OTHOCHTETbHBIX MOTPeLLHOCTel
v3MepeHur (PU3nuecKux BeJTMUMH.
N3yuenue mozenu atoma: TomMcCOHa,
TIJIaHETapHOM MOJIe/Id aToMa, MOZeu
aroma bopa.

M3yuyeHue crieKTpa YpOBHEH SHEPrUun
aToMa Bojiopozia. O6bsicHeHMe
TIPUHLMIIOB IeCTBUS U YCI0BUMN
Oe30racHOro npuMeHeHUsl
CMEeKTPOCKOMa, Jla3epa, KBAaHTOBOI'O
KOMIIbIOTEpA.

PerieHue KaueCcTBeHHBIX 33/1a4

C OTIOPOY Ha M3YyUYeHHbIe 3aKOHBI,
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(CrIeKTpOCKOIT), /1a3ep, KBAHTOBBIU
KOMITBIOTEP

3aKOHOMEPHOCTU U (pu3ruecKre
siBieHUs 1o TeMe «CTpoeHue aToMay.
Pacrio3HaBaHue (pM3UUeCKUX SIBIEHUU
B yueOHBIX OIbITax: BOSHUKHOBEHHE
JTMHEWUAaTOr 0 CIeKTpa U3/y4YeHUsl.
AHanu3 KBaHTOBBIX TMPOLIECCOB

Y SIBJIEeHUM C UCTIO/Ib30BaHUEM
rnoctyJsiatoB bopa

4.3

ATomHOe A71po

OKCrepyuMeHThl, I0Ka3bIBatollrie
CJI0)KHOCTh CTPOEHUS si7pa.
OTKpBITHE PaIM0aKTHBHOCTH.
OmnbiThl Pe3epdopga

T0 OTpe/ieJIeHUI0 COCTaBa
PaIM0AaKTUBHOTO U3/TyUeHUs.
CsoiicTBa anba-, 6eta-,
ramMma-usayueHus. BiusiHue
PaIMOaKTUBHOCTU Ha JKHBbIe
OpraHU3MBl.

OTKpbITHE TIPOTOHA U

HeliTpoHa. Hyk/10HHasi Mojie/nb
snpa ["etizenbOepra-lBaHeHKO.
3apsig siapa. MaccoBoe urc/io sipa.
N3oToOr1BbL.

Anbda-pacnag,.

OJIeKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacraz,.
["amMma-usnyuyeHue. 3aK0H
Pa/IMOAKTHBHOTO pacrajia.

M3yueHre 5KCTIEpUMEHTOB,
JIOKa3bIBAIOIINX CI0XKHOCTh CTPOEHUS
aTOMHOTO sifipa.

WccnenoBaHve TpeKOB YaCTHUL]

(o roToBbIM (hoTOrpadusim).
V3yueHue sepHBIX CUI,

sIePHBbIX peakluii CUHTe3a U
pacnaza,

TepMOSIZIepHOTO CUHTe3a.

3yueHrie HyKJIOHHOW MO/

snpa ['eit3eHbOepra-lBaHeHKO.
OOmbsicHeHHe YCTPOWCTBA

Y IpYMeHeHUs 03UMeTpa, KaMephl
BunbCcoHa, siiepHOT0 peakTopa,
aTOMHOU O60MOBI.

PellieHue 3a7jau C OMOpou

Ha MoJIyueHHbIe 3HaHUs, B T.U. O 3apsifie
Y MacCOBOM UHCJIe sifpa.
Pacrnio3HaBaHue (pU3NUeCKUX sIBJIEHUN
B yueOHBIX OIbITaX U B OKpYyKarolliei
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OHeprus CBsI3U HYKJIOHOB B sifjpe.
AnepHble CUIBL.

Hedekt mMacchl sifipa.

AnepHble peakuyu. [leneHue

Y CHHTe3 si7ep.

Anepneiii peakTop. TepmosaepHbIN

CUHTE3. [Tpo6sieMsI 1
MepCreKTUBbI siIepHOU
HEepPreTHKH.

JKOJIOTUUeCKHe aCrieKThbl
sIIepPHOM SHEPreTHKHU.
OnemMeHTapHbIe YaCTULIBL.

OTKpbITHE TTIO3UTPOHA.
MeToab1 Hab/IFOeHUST

Yl PEruCTpaliu 3J1eMeHTapHbIX
YacCTuL.

dyHaMeHTa/IbHbIe
B3auMo/lelicTBUsI. ETUHCTBO
(pr3nMUeCcKor KapTUHbI MUPa.
TexHUUeCKre yCTPOKCTBa

Y TIpPAaKTHUYeCcKoe pUMeHeHUe:
Jlo3umeTp, kamepa BusibcoHa,
S/IePHBIA peakTop, aToMHast bomba

JKV3HU: eCTeCTBeHHasl U UCKYyCCTBEeHHas
Pa/IM0aKTUBHOCTb.

OrnuvcaHve KBaHTOBBIX SIBJIEHUW

Y TIPOLIECCOB C MCI0J/Ib30BaHUEM
(buU3MUeCKUX BeJIMUUH: TTePUO/,
T1oJ1ypacnaza, SHeprys CBsI3W aTOMHBIX
szep, AedeKT Macchl siapa.

AHanu3 TpoLieccoB U sIBJIeHUM

C UCMO0JIb30BaHUEM 3aKOHOB U
TOCTYJ/IaTOB: 3aKOH

COXpaHEeHUs 31eKTPUUECKOro

3apsifia, 3aKOH COXpaHeHust

MacCOBOT0 YMUCJIa, TIOCTY/aThl

bopa, 3aK0H pasiMo0aKTUBHOI'O
pacnaza.

YuacTue B paboTe Kpyrioro crosia
«DyHamMeHTabHble B3aUMO/IeUCTBUS.
EnvHcTBO (hri3nueckoil KapTUHBI MUpay.
W cnonb30BaHre UHPOPMaI[MOHHBIX
TeXHOJIOTUH [1JIs1 TIOMCKa,
CTPYKTYPUPOBaHUSI, UHTepIIpeTal[un

Y ipe/iCcTaB/ieHus1 MHGOpMaLuu

TIpY TIOJTOTOBKe COOOBIIeHuH

) NIpUMeHeHHr 3aKOHOB
KBaHTOBOW (DM3UKKM B TEXHUKE M
TeXHOJIOTHSIX, 5KOJIOTMYeCKUX
acrieKTax siZiepHOU

SHEepPreTUKu
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Wroro no paszeny
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Pa3pen 5. D/1eMeHTbI aCTPOHOMMH M acTPOQU3UKHU

5.1

OIeMEHThI
aCTPOHOMUU
1 acTpodr3UKn

7

JTarnbl pa3BUTHS aCTPOHOMUM.
[IpuKnagHOe ¥ MUPOBO33peHUeCKoe
3HaueHHe aCTPOHOMHUMU.

Bup 3Be3gHoro Heba. Co3Be3aus,
sIpKYe 3Be3/Ibl, TJlaHeThl, UX
BUMMOE [IBU)KEHUeE.

CoJiHeyHast cucrema.

Counnuie. Co/iHeYHasi aKkTUBHOCTb.

NcTounuk sHepruv CoJiHLa U 3Be3[,.

3Be3/ibl, KX OCHOBHbIE
XapaKTepucTuku. [Iuarpamma
«CMHEeKTPa/IbHBIM K/1acC —
CBETUMOCTb». 3Be3/Ibl [JTaBHOMU
MOC/1eJ0BaTe/IbHOCTU. 3aBUCUMOCTb
«Macca — CBeTUMOCTb» [IJ1s1 3Be3]
TJIaBHOM TIOC/Ie/I0BaTeIbHOCTH.
BHyTpeHHee cTpoeHue 3Be3[.
CoBpeMeHHbIe TIpe/ICTaB/IeHUSs

0 IPOUCXOXXIEHUHU U

sposirouuur CoJIHLIA U 3Be3.

OTaribl )KU3HU 3Be3/.

Mneunsiit [TyTh — Hata ["anakTuka.
[Tonoxxenue u apr>xeHue CoJiHLIA

B ['asiakTrke. TUIIbI rajlakKTUK.
PapuoranakTvky U KBa3aphl.
UepHble AbIPbI B si/jpax rajlaKTHK.

[TogroroBka coobiijeHu# 00 3Tanax
Pa3BUTHS aCTPOHOMUU, O TIPUKJIA[HOM
Y MMPOBO33DEHYECKOM 3HAaYeHUU
aCTPOHOMUH, O METO/AX TO/TyYeHUsT
Hay4YHbIX aCTDOHOMUYECKUX 3HAHUU,
OTKDBITHSIX B COBPEMEeHHOM
aCTPOHOMUMU.

N3yueHune coOBpeMeHHBIX
Trpe/ICTaB/IeHUM O MPOUCXOXKAEHUU

v 3BosroLMM CoJTHLA U 3Be3.
M3yueHue TUNOB Tra/laKTHK,
paZiuorajakTUK U KBa3apoB.
3yueHue ABWKeHUsI HeOeCHBIX Tel,
5BOJIIOLMH 3Be3/] U BceneHHOM,
TMPOLeCCOB, TIPOUCXO/ISALINX B 3Be3/aX,
B 3B€3/IHbIX CUCTEMaX,

B Me)XXrajlaKTUUeCKou cpefie,
MacITabHOM CTPYKTYpbl BceneHHOM.
OO6mbsicHeHue paciuupenus BeeneHHol
Ha OCHOBe 3aKOHa Xab0i1a.
[TogroToBKa K 06CyKIeHHIO
HepeleHHBIX MPo6/ieM aCTPOHOMUH.
ITpoBeseHue HabOMOAeHIH
HEBOOPY>KeHHBIM TI'71a30M

C UCM0JIb30BaHUEM KOMIMBIOTEPHBIX
TIPUJIO’KEHUM [l OTIpe/ieIeHUst
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Bcenennas. Pacivipenue
BcenenHoii. 3akoH Xab61a.
Pa3beranue rasaktvk. Teopusi
bosneitioro B3peiBa. Penrkrosoe
U3Ty4yeHue.

MaciirrabHasi CTpyKTypa
BcenenHou. MertaranakTuka.
HepelieHHble TIpO6eMbI

T0JI0)KeHUsI HebeCHBbIX 0ObeKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOI0 TMOJyIIapust

U sIpKUe 3Be3/Ibl.

[TpoBeseHue HaOJMIOIEHUIA B TE/IECKOTT
JIyusl, ninanet, Mneusoro Ilytu.
YuacTue B IMCKYCCUU O HepelleHHbIX
rpo6sieMax aCTPOHOMHH

aCTPOHOMHH
Wtoro no paszeny 7
Pa3jen 6. O600maroinee MoBTOpeHUE
6.1 | OGoObmarorriee 4 O600111eHIe U YuacTtve B IUCKYCCHUHU O POTU (PU3UKU
TIOBTOPEHHE CUCTEMaTH3alUsl  COJIeP>KaHus Y aCTPOHOMUU B Pa3/IMUHBIX cepax

pa3/iesioB Kypca
«MexaHHUKa»,

«MonekynsipHass (Qu3vKa U
TepMOJMHaMUKa»,
«DNeKTpoJUHAMUKa»,

«Konebanus u BoOHBD», «OCHOBBI
crieLMaabHOU TeOpUMn
OTHOCHUTEeTbHOCTUY,

«KBaHTOBas
«ON1eMeHThI
acTpor3UKU».
Ponb ¢hU3MKM U aCTPOHOMUU

B SKOHOMHYECKOH,
TEeXHOJIOTUYeCKOH, COL[Ma/IbHOM

Y 3TUUECKOU cepax AesiTelbHOCTU

du3nKa»,
aCTPOHOMMM U

JlesiTeTbHOCTU Ue/IoBeKa.
[ToaroToBKa coobIIIeHU 0 MecTe
(bu3ruecKoil KapTUHBI MUpa B psily
COBpPEMEeHHBIX TTpe/iCTaBIeHUM

0 mpupo/Ie.

BrimosiHeHre yueOHBIX 3alaHHM,
JIeMOHCTPUPYIOIIUX OCBOEHe
OCHOBHBIX MOHSTUH, (PU3NUECKUX
BeJIMUMH U 3aKOHOB Kypca (h13UKU
10-11 knaccosB
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yesIoBeKa, posib U MeCTO (PU3UKHU
Y aCTPOHOMUH B COBPEMEHHOU
HayYHOU KapTHMHE MHpa, 3HaUeHHue
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OIycaTebHOM,
CUCTeMaTU3UPYIOLLEeN,
00BSICHUTETbHOU

Y TIPOTHOCTUUECKOM (QyHKIUH
(bu3ruecKon Teopuy,

poJib (pr3UUeCKOM Teoprun

B (pOpMUPOBaHUM TIPe/ICTaB/IeHUN

0 (U3HMUYeCKOr KapTUHEe MUpa, MECTO
(br3rUeCcKOUr KapTUHbI MHpa

B 00111eM psAgy
COBPEeMeHHbIX eCTeCTBeHHO-
HayUHBIX
Trpe/iCTaB/IeHUI O TIPUPO/Ie
Wtoro no paszeny 4
PesepBHOe Bpems
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOJNPUKATOP) PACITIPEJE/TEHHBIX 11O KITTACCAM
ITPOBEPAEMBIX TPEEOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHO OEPA30BATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET' O
OBPA3OBAHUSA 11 3JIEMEHTOB COAEPXXAHUSA 110 PU3UKE

B denepanbHBIX 1M pervoHanbHBIX TIPOlleAypax OLIEHKM KauecTBa 0Opa3oBaHUs
WCI0J/Ib3yeTCsl nepeueHb (KOAU(PUKATOP) pacrpeie/ieHHbIX 0 Kaaccam MpOBepsieMbIX

TpeboBaHUN K

pe3ysibTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTesbHOM IPOTrpaMMbl

cpefHero ob1iero 0bpa3oBaHus U 37IEMEHTOB CO/IeP>KaHus 110 (pu3uKe.

10 KJIACC
IIpoBepsieMble TpeOGOBaHUsA K pe3y/IbTaTaM 0CBOeHHS OCHOBHOM 00pa3oBaTe/IbHOMI
NporpamMMbI
Kopg [IpoBepsieMble TIpeiMeTHbIE Pe3y/IbTaTbl OCBOEHUSI OCHOBHOM
TIPOBEPSIEMOTO obpa3oBaTe/ibHOM TIPOrpaMMBbI Cpe/iHero o01iero oopa3oBaHUs
pe3yJibTaTa
10.1 IleMOHCTpUpOBaTL Ha TpuMepax poJib U MeCcTo  (PU3UKU
B (DOpPMHPOBaHNH COBPEMEHHOM HayYHOM KapTUHBI MUPa, B Pa3BUTUU
COBPEMEHHOW TeXHUKU UM  TEeXHOJOTUW, B  MPAKTAUECKOU
JlesiTe/IbHOCTH JTIFO/Iek
10.2 YuuTbiBaThb TpaHUIbI  TIPUMEHEHUsI U3yUYeHHbIX  (U3NUEeCKUX
MoZiesier: MaTepuasibHasi TOYKa, WHepLMalbHasi CUCTeMa OTCYeTa,
abCoMIOTHO TBep/ioe TeJlo, UjeabHbIi Ta3; MOJie/li CTPOeHHs ra3oB,
JKUJKOCTEU W TBepJbIX Tesl, TOUEUHbIM 3/IeKTPUUYeCKU 3apsiJi — MpU
peleHny (pu3nueckux 3ajau
10.3 Pacrnio3HaBaTh (pusnueckure siBjieHWs (TIPOI[ECCh]) U OOBSICHATH X

Ha OCHOBe 3aKOHOB MeXaHWKH, MOJIeKY/SIPHO-KUHETUUeCKOW Teopuu
CTPOEHUsI  BellecTBA U  3J€KTPOJMHAMUKHU:  paBHOMEpHOe
Y PABHOYCKOpPEHHOe MpsIMOJIMHEeHHOe IBUKeHHe, CBOOO[HOe TTa/leHue
Tes, [BV)KeHWe T10 OKPY)KHOCTH, WHEepIIYs, B3auMOJEMCTBHE TeJl;
mibdy3usi, OpOYHOBCKOE [ABI)KEHHE, CTPOeHHe JKUAKOCTeN U
TBEPAbIX Tea, W3MeHeHHWe o0bemMa Te/l TIPM  HarpeBaHWH
(oxyaxk/ieHrn), TerJoBOe paBHOBecHe, WCIapeHue, KOHZeHcalusl,
TJIaBjieHre, KPUCTA/UU3aliusi, KuleHWe, BJaXHOCTb BO3/yXa,
TIOBBIIIIEHHE /IaB/IeHUs Ta3a IIPU ero HarpeBaHWM B 3aKPLITOM COCY/Ie,
CBSI3b MEX/y IlapaMeTpamMM COCTOSIHMSI rasa B M30MpoLeccax;
3/IeKTpU3alLiysi TeJl, B3aMMO/IeliCTBYe 3apsifioB
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10.4

OnuchiBaTh MeXaHUYeCKOe [IBW)KeHUe, HCIO/Ab3ys (U3ndecKue
BeJIMUMHBL: KOOpPJYHATA, MyTh, [IepeMellleHre, CKOPOCTb, YCKOPEeHNe,
Macca Tena, CWIa, WMIYJAbC Teja, KAHETHYecKas SHeprus,
TOTeHIMa/bHasi JHeprysi, MexaHWdecKas paboTa, MexaHWUecKas
MOIIJHOCTh; TIPM OMNMCAHWW TIPaBWIbHO TPaKTOBaTh (DU3UUECKUM
CMBIC/T HCIIO/Ib3yeMbIX BEeJIMUMH, WX 0003HaueHWss U eAUHULIbI,
Haxo/UTh (HOPMYJIbI, CBSI3bIBalOLMEe JAHHYIO (PM3UUECKYI0 BeJIUUKHY
C IPYyTUMU BeJIMUMHAMU

10.5

OnucebiBaTh UW3y4yeHHbIe TeIJIOBble CBOMCTBA Tel W TerJyioBble
SIBJIEHUsI, WCIOMb3ysl (U3nMueckre BeJMUMHBI: [laBlieHUe rasa,
TeMriepatypa, CpeJHsisi KUHeTHYecKass SHeprus XaOoTHU4YeCKOro
[BIKEHUST MOJIeKY/l, CpeJHeKBaZpaTUyHasi CKOPOCTb MOJIEKYI,
KOJIMUeCTBO  TeIUIOThI, BHYTPEeHHssT JHeprus, pabora Ta3sa,
KO3(POULIMEHT TI0/Ie3HOTO [IeWCTBUSI TEIVIOBOTO JIBUTaTesisi; TIpU
OMUCaHUU TpaBUIbHO TPaKTOBaTh buzrnyecKuit CMBIC/T
WCTIO/Ib3yeMbIX BeJMUMH, UX 0003HaueHWs] U eJUHUIIbl, HAaXOJUTh
dbopMmysibl, CBsA3bIBalOIME [aHHYI (U3UUECKYH0 BeJUUMHY C
JIPyTUMU BeJTMYMHAM

10.6

OnuchiBaTh  W3yueHHble  2/IeKTpUUECKUe CBOMCTBA  BellleCTBa
U 2/IeKTpuueckue siBfieHUs1 (TIpOLiecChbl), MCIOAb3ysl (U3UUYecKue
Be/IMUMHBI:  JJIEKTPUUECKUM  3apsifi,  3JIeKTpUuUeckoe  TMoJe,
HarpspDKeHHOCTh ~ TMOJIsi, TOTeHLWaa, Ppa3HOCTh  IOTeHIUasIOoB;
TPy OINMWCAHUU TIPaBUJILHO TPAKTOBAaThb (PU3UUECKUM  CMBICT
WCTIO/Ib3yeMbIX BeJIMUMH, MX 0003HaueHUs W eJUHUIIbI; YKa3bIBaTh
dbopmysibl, CBsA3bIBAalOI[ME [aHHYI (U3UUEeCKYH0 BeJMUMHY C
JIPYTUMU BeTMUMHAMU

10.7

aHa/IM3UpOBaTh (PU3nMUecKue TIpOLeCChl W  SIBJEHHUS, WCIO0JIb3ys
(r3nUeckre 3aKOHbI U TIPUHLUIMBL: 3aKOH BCEMUPHOIO TSTOTeHus, I,
I v III 3akoHbl HbBIOTOHA, 3aKOH COXpaHeHUs] MeXaHWueCKOU
SHEPruM, 3aKOH COXPaHEeHUsT UMITY/IbCa, MPUHLIUM CyNepHo3ULIUUA CUI,
MPUHLUIT ~ paBHOMNpPaBUSl  WHEpPLUAIbHBIX  CUCTEM  OTCUeTa;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUs BellleCTBa, ra30Bble
3aKOHBI, CBfI3b CpeJHed KUHETHYeCKOW SHEPruv  TeryIOBOTrOo
JIBIDKEHUSI MOJIeKY/T C abCOJIIOTHOM TemIiepaTypoM, IepBbiii 3aKOH
TePMO/IMHAMUKH; 3aKOH COXPaHeHUs 37IeKTPUUeCKOro 3apsijia, 3aKOH
KynoHa; mpu 3TOM pa3nuyarh CJA0BeCHYH (OpPMY/IUPOBKY 3aKOHa,
ero MaTeMaTHueCKoe BbIpaKeHWe W yC/IOBUsSI (TpaHUI[bl, 00J1aCTH)
TIPUMEHUMOCTH
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10.8

OOBSACHATL OCHOBHbIe TIDUHLIMITBI JIeHCTBUS MalllMH, MpHUOOpOB
YU TeXHUUYeCKHWX YCTPOMCTB; pa3iuuaTb YCJIOBUSI WX 0e30IacHOro
WCI0/Ib30BaHUsl B OBCEJHEBHOM XXKU3HU
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10.9

BBINO/THATB 3KCHEPUMEHTHI TI0 UCC/Ie[JI0OBaHUI0 (PU3MYEeCKUX SBIEHUU
Y TIPOLIeCCOB C MCMO/Ib30BaHUEM TPSAMBIX U KOCBEHHBIX M3MepeHU;
npu 3ToM (opmynvpoBaTh Tipobsiemy (3aZiauy) W TUIOTe3y
yuebGHOro 3KcrepuMeHTa, coOMpaTh YCTAaHOBKY W3 Tpe/I0)KEeHHOTO
0b60opy/i0BaHusi, POBO/IUTH OITBIT ¥ (POPMYIMPOBATh BHIBO/IBI

10.10

OcylllecTB/IATh TIpSIMble Y KOCBEHHbIE W3MepeHUus: (PU3NUeCKUx
Be/IMUMH; TIpY 3TOM BBIOMpAThb ONTHMAasbHBIA COCOO W3MepeHUs
Y WCIOJIb30BaTh U3BECTHbIE METOZbl  OLIEHKM  TIOrPelIHOCTel
v3MepeHui

10.11

WccnepoBath 3aBUCMMOCTH  MeXAy (U3UUECKUMHU BeJTMUYMHAMU
C WCMOJIb30BaHWEM TPSIMBbIX WU3MEPEHUU; MPHU 3TOM KOHCTPYHMPOBAaThb
YCTaHOBKY, (DMKCUpPOBaThb pe3y/bTaTbl MOJYUYEHHOM 3aBUCUMOCTH
Gbu3NUeCKUX BeJMUMH B BUZe Tabivi] U rpadukoB, fie/iaTb BBIBOJBI
0 pe3y/bTaTaM UCCJie/IOBaHUS

10.12

CoOmopmath mnpaBwia 0e30MacHOTO TpyJa IIpH  IIPOBeAEHHUH
UCC/IeIoBaHUM B pamMKax yueOHOTO 3KCIiepuMeHTa, YydeOHO-
WCC/IeIOBaTe/IbCKOM M TIPOEKTHOM [IeSITe/TbHOCTH C UCI0/Ib30BaHUEM
M3MepHUTe/IbHBIX YCTPOUCTB 1 TabopaTOpHOTO 000PY/J0BaHMS

10.13

PelllaTh pacueTHbIe 3a/lauM C SIBHO 3a/laHHOM (hU3HUUECKON MO/IesIbIo,
WCIO/b3Yys (Pu3NUecKre 3aKOHbI W TIPUHLIWIBI, Ha OCHOBEe aHaau3a
yC/IOBUSI  33Jjaudl  BbIOMpaTh (U3NUECKYI0 MO/e/ib, BBIJE/STh
¢bu3nuecKre BeIMUMHBI U (hOPMYJIbI, HEOOXOUMbIE /I/IS1 ee pelleHws,
MPOBOAUTL pacyeTbl U OlLIeHWBaTh peajibHOCTb T0JIy4eHHOTO
3HaueHus (PU3NUeCKOU BeJTMUUHBI

10.14

PellaTb  KaueCTBeHHble  33/laud:  BBICTpaMBaTb  JIOTUYECKU
HEMPOTHMBOPEUYMBYIO LIEMOUYKY PACCY>KIEHUM C OMOPOM Ha U3yYeHHbIe
3aKOHBI, 3aKOHOMEPHOCTHU U (Pu3nuecKyie siBIeHUs

10.15

Wcnonb30BaTh TIpU  pellleHHd  yueOHBIX 3alau  COBpeMEeHHbIe
MH(OpPMalMOHHbIe TEXHOJOTMU [/ TOWCKa, CTPYKTYPHMPOBaHMS,
VHTepIIpeTaliiid W TIpe/[CTaB/eHuss yueOHOW M Hay4YHO-TIOMYJ/ISIPHOM
MH(OpMaI1K, TIOTYUYeHHOW U3 Pa3/IMUHbIX UCTOUHUKOB; KPUTHUUECKU
aHa/IM3MpOBaTh MOJydyaeMy0 UH(POPMALIUIO

10.16

[TpuBOgUTE TIpMMEpPHI BK/IaJja POCCUMCKUX U 3apyOe)KHBIX yUeHBIX-
(hU3UKOB B pa3BUTHe HayKH, 0ObsICHEHHE TIPOIIeCCOB OKPY’Karollero
MUpa, B pa3BUTHE TEXHUKHU U TEXHOIOTUI

10.17

Wcnonb30BaTh TeopeTUUeCKWe 3HaHUS M0 (pu3uKe B MOBCeHEBHOM
JKU3HA [ obecrieueHWss 0e30MacHOCTM TIpU  OOpalljeHuH ¢
npubopaMy 1 TEXHUYECKWUMU YCTPOWCTBAMHU, [JII COXpaHEHWS
30pOBbsi U COO/IOZIEHUsT HOPM 9KOJIOTUYECKOrO TIOBeJeHUs B
OKpY>Karollel cpejie
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10.18

PaboTath B rpyrire C BbITIOJTHEHHEM pa3/IMUHbIX COLIMATbHBIX POJIeH,
TJIaHUpOBaTh ~ pabOTy  TPYIbL,  paljMOHAJbHO  pacIpefessiTh
00s13aHHOCTM ¥ TIJIAHUPOBaTh [IeATebHOCTh B HECTaH[AapPTHBIX
CUTyalUsiX, aJleKBaTHO OL|eHMBAaThb BK/aJ KaXKJ0r0 W3 Y4YaCTHUKOB
TpyMNIbl B pellieHre paccMaTprBaeMoii mpob/iembl

HpOBEpHEMbIe 3/IEMEHTHBI COAEPXKaHUA

Kopg
pasjena

Kopg
TIPOBEPSIEMOTO
37IeMeHTa

[TpoBepsieMbie 371eMeHTBI COZlePXKaHUS

OU3NKA N METO/ZIbI HAYUYHOI'O I[IO3HAHUA

1.1

dusrKa — HayKa o ripupoze. HayuHble MeTo bl TO3HAHUS
OKpyXaromjero mupa. Posib 3KcriepuMeHTa ¥ TeOpuHU
B IMpoljecce MO3HaHUs MPUPO/bl. DKCIIepUMEHT B (hU3MKe

1.2

MogenvpoBaHue (QU3NUeCKUX SIBI€HUNW U TIPOLIECCOB.
Hayunble rumnote3bl. ®Pu3nueckrde 3aKOHbI U TEOPHUU.
['paHuLbl  TPUMEHUMOCTA  (PU3MUYECKHUX  3aKOHOB.
[MpyHumn cootBeTcTBUsi. Ponmb U MecTo  (DU3UKHU
B (popMUpPOBaHUM COBpEMEHHOM HayuHOH KapTUHbI MDA,
B MMPAaKTUYECKOU JeATe/IbHOCTHU JIOIeU

MEXAHUWKA

2.1

KNHEMATHUKA

2.1.1

MexaHuueckoe JIBUKeHue. OTHOCUTETBHOCTD
MeXaHUYeCKOro  JBUKEHUS. Cucrema oTcuera.
Tpaekropust

2.1.2

[TepemeliieHue, CKOPOCTb (cpenusis CKODOCTb,
MrHOBEeHHasi CKOpPOCTb) U YCKOpeHMe MaTepHaJbHOU
TOUKM, KX TMPOEKIMA Ha OCH CUCTeMbl KOOp/WHAT.
CnoykeHue repeMellleHrH U CJI0’KeHHe CKOPOCTei

2.1.3

PaBHOMepHOe U PpaBHOYCKODEHHOe TIPSIMOJIMHEMHOe
nBikKeHre.  I'padvkKM  3aBUCMMOCTM  KOODPJMHAT,
CKOPOCTH,  yCKOpDeHHus, TyTd U  TepeMeleHus
MaTepuasbHOM TOUKHU OT BpeMeHH!

2.1.4

CBo0Oo/iHOe TlafieHre. Y cKopeHre CBOOOTHOTO TlaZieHUsI

2.1.5

KpuBonmHeliHoe [BWwKeHWe. PaBHOMepHOe [BIKeHHe
MaTepuajbHOM TOYKM TI0 OKPY)KHOCTU.  YTJOBas
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CKOPOCTb, JIMHeWHass CKopocTb. [lepuos ¥ dacToTa.
LleHTpOCTpeMUTeIbHOE YCKOPeHUe

2.1.6

TexHuueckue YCTpOﬁCTBaZ CITIMOMETD, ABH)KeHHe
CHapA40B, LUEITHbIE U DEMEHHDBIE TIEPEAaUn

2.1.7

[Mpaktnueckue  pabotbl.  V3mepeHWe  MrHOBEHHOMN
CKOpoCTH. VcciefoBaHre COOTHOLLIEHUS] MeXIY MyTSIMHU,
TIPOM/IeHHbIMU TeJIOM 3a T0C/ie[joBaTe/ibHble paBHbIe
MPOMEXYTKA  BpeMEHW TPA  PaBHOYCKOPEHHOM
JBWKEHWHM C HayaJbHOW CKOPOCTBIO, PaBHOW HYJIIO.
N3yueHue [BWKEHUS IIapUKa B BSI3KOW >KUJKOCTH.
W3yueHue qBMOKeHUS Tesia, OpOILLIEHHOTO TOPHU30HTATBLHO

2.2

NMHAMUKA

2.2.1

[IpyHumn otHOcuTenbHOCTH ["anunes. IlepBbIM 3aKOH
HrroTtoHa. MIHepLnasibHbie CUCTeMBI OTCYeTa

2.2.2

Macca tena. Cua. IIpyuHLUI CynieprosuLu Cuil

2.2.3

Bropoii 3akoH HbloTOHa /Ji1 MarepuasbHOW TOUKH
B UHepLManbHOU cucteMme otcueta (MCO). TpeTuii 3aKoH
HeroTOHa J/151 MaTepyabHBIX TOUeK

2.2.4

3aKOH BCeMUPHOro TsaroTeHusi. Cuma Tsokectu. IlepBas
KOCMHUUecKasi CKOpoCTh. Bec Tena

2.2.5

Cuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cusa TpeHUs CKOJIb)KeHUs
u cuna TpeHus 1okosi. Kosdbduiment tpenus. Cuna
COTIPOTHBJIEHUSI TIDU [IBWKEHUU Tejla B >KUAKOCTU WU
rase

2.2.7

bHOE U BpalllaTe/IbHOe JBIKeHHe abCOMOTHO

2.2.8

MowmeHT cuibl OTHOCUTE/IBHO OCHU BpalleHus. [lnedo
CWJ/Ibl. Y C/10BUS paBHOBecus TBepgoro tesna B CO

2.2.9

TexHuueckue YCTpOﬁCTBaZ IMOAIMIMITHHUKHY, [OBHM)XEHHE
HNCKYCCTBE€HHbBIX CITYTHHKOB

2.2.10

[TpakTnueckrie paboThl. V3yueHue [ABWKeHHUS Opycka
10 HAKJIOHHOW IIJIOCKOCTH TIOJ, ZeMCTBHEM HECKOJIbKUX
cun.  MccienoBaHwe  3aBUCMMOCTH — CWI  YIIPYTOCTH,
BO3HUMKAIOIMX B  JeOPMUPYEMOH  TIPY)KUHE |
pe3suHOBOM oOOpasile, OT BeJWUYMHBI MX ZedopMalfiu.
VWccnemoBanvie yc/oBUM DPAaBHOBECHSI TBEPAOrO Tea,
MMEIOIIEro OCh BpaIleHusT
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2.3 3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1 NmMnysibc MaTepuaibHOM TOUKM, CUCTEMbI MaTepHUaJIbHbIX
TOYeK. VIMITyJIbC CUJIbI M U3MEHEHHe UMITYJIbCa TeJla

2.3.2 3akoH coxpaHeHus wummnyibca B MCO. PeakTyBHOe
JIBUKeHue

2.3.3 Pabota cunbi

234 MOLLIHOCTB CUJIBI

2.3.5 KuneTtnueckasi sHeprusi MmaTepuaabHOM TOUYKU. Teopema
0 KUHETUYECKOU SHEepPrUu

2.3.6 [TorenumanbHasg SHeprus. [loTeHlMasibHasg >SHePrus
ynpyro aeopMupoBaHHOW MpyXuHbl. [loTeHUMambHas
SHeprus Tesia BOIM3U MOBEPXHOCTU 3eMJTH

2.3.7 [ToTenuMa/ibHbIE W HeNOTeHLMa/IbHble CUbl. CBS3b
paboThl  HeTOTeHIWaJbHBIX CWJI C  HW3MeHeHHeM
MeXaHUUeCKOM  SHEePruuM  CUCTeMbl  Tel.  3aKOH
COXpaHeHUs1 MeXaHUYeCKOU SHEepPrUun

2.3.8 Yrnpyrue v Heynpyrve CTOJIKHOBEHUsI

2.3.9 TexHUUYeCcKUe yCTPOMCTBA: [IB)KEHUE paKeT, BOJOMET,
KOriep, NPY>KUHHBIN MTUCTOIET

2.3.10 [MpakTryeckue paboThl. V3ydyeHre CBsI3U CKOPOCTEH Te
npyd Heymnpyrom ygape. MccnemoBaHue cBsi3u paboThI
CWJIbI C U3MEHEHHEeM MeXaHUUYeCKOM SHepruu TeJla

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJAVMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU

3.1.1 OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJIIPHO-KMHETUYEeCKOU
Teopuu. bpoyHoBckoe aBwkeHue. Juddy3us. Xapakrep
[BIDKEHUS ¥ B3aMMO/eMCTBUS YaCTHL] BellleCTBa

3.1.2 Mopenu cTpoeHMsI ra3oB, >XUAKOCTEH U TBepAbIX Tes
1 00bsiCHEHHe CBOMCTB BelljeCTBa Ha OCHOBe 3TUX
Moziesiei

3.1.3 Macca mosiekyn. KosmmuectBo BeljectBa. [locTosiHHas
Asorazpo

3.14 TenioBoe paBHOBecue. Temmeparypa U ee uU3MepeHue.
ITkana temmeparyp Llenbcus

3.1.5 Mogens wupeanbHoro rasa. (OCHOBHOe ypaBHeHHe

MOJIEKY/IIPHO-KUHETUYECKOM TEOPUU UeaIbHOTO ra3a
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3.1.6

AbGcomoTHasi  TeMmriepaTypa Kak =~ Mepa  CpeAHei
KUHETUYECKOW SHEPruy TeIyIOBOTO [JBWKEHMUSI YaCTHL]
ra3a. [llkana temmnepatyp KenbBrHa

3.1.7

YpaBHenue KnanelipoHa — MeHjeneeBa. 3akoH [laibToHa

3.1.8

l'a3oBbie 3akoHbl. M3ompoijeccel B HWAeaqibHOM rase
C TIOCTOSIHHBIM KOJIMYECTBOM BellleCTBa: HK30TepMa,
130X0pa, u306apa

3.1.9

TexHUUecKue yCTPOMCTBa: TepMOMeTp, bapomeTp

3.1.10

[TpakTrueckrie paboThl. M3mepeHue Macchl BO3[yXa
B KJ/ACCHOW KOMHaTe. VcciemoBaHue 3aBUCMMOCTH
MeJXX/ly IapamMeTpaMH COCTOSIHUSA pa3peskeHHOro rasa

3.2

OCHOBBI TEPMOIVMHAMUKH

3.2.1

TepMoauHaMuueckasi cucTeMa. BHYTpeHHSisI SHeprus
TePMOAVMHAMUUYECKOM  CHUCTeMbl U CHOCOObI  ee
V3MeHeHUsI

3.2.2

KosinyecTBO TersioTel M pabota. BHyTpeHHsIsi SHeprusi
OJJHOATOMHOI'0 W/ea/IbHOTO rasa

3.2.3

Bugbl Teruionepegauu: TeIIONPOBOAHOCTb, KOHBEKLIUS,
H3/lyyeHue. TenmoeMKOCTb TeJsa. Y nenbHas
TeIVIOEMKOCTh BelllecTBa. PacueT KoJ/IM4ecTBa TETIOThI
TIpUY Tervionepeaaye

3.2.4

[TepBBIii 3aKOH TepPMOAWHAMUKH. [IprMeHeHHe MepBOTo
3aKOHa TePMOJMHAMMKH K m3orpoiieccaM. ['padrueckas
WHTeprpeTalys paboThl ra3a

3.2.5

TenyioBble MawvHbL. TIpUHLIMIBI J€MCTBUS TEIIOBBIX
MaiimH.  [lpeoOpa3oBaHusi SHePruu B TeMJIOBBIX
MaivHax. KoadduimeHT nose3Horo gelictBus (ganee —
KIL) TernoBoy mammnel. Lyukn KapHao u ero KI1/]

3.2.6

Bropoii 3akoH TepMoguHaMUKH. HeoOpaTHMOCThb
TpOLIeCCOB B TipyUpoge.  TervioBele  [BUTraTesIu.
OKosoruueckye 1pob/ieMbl TeIJIO9HepreTHKU

3.2.7

TexHuueckre yCTPOWCTBA: [IBUraTe/ib BHYTPEHHEro
cropaHwusi, ObITOBOM XOJIOZW/IbHUK, KOHAUIMOHED

3.2.8

[IpakTrueckue paboThI. N3mepenue yAe/IbHOU
TeIJI0eMKOCTH
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3.3 ATPEI'ATHBIE COCTOAHNA BEIHECTBA. ®A30BBIE ITEPEXO/IbBI
3.3.1 [Tapoobpa3oBanne W  KOHAeHcaius.  VcrmapeHue
U KWTleHue. YenbHas TeruioTa I1apooOpa30BaHUsI.
3aBUCUMOCTb TeMIlepaTypbl KUTIEHUS OT JaBjieHus
3.3.2 AOGconoTHasE ¥ OTHOCUTE/IbHAsi BJI&XKHOCTb BO3yXa.
HacebijeHHbIv rap
3.3.3 TBepgoe Teno. Kpucramnuueckue u amMopdHble Tera.
Amnusorponus CBOMCTB KPUCTaJIJIOB. Kugkue
Kpuctasibl. CoBpemMeHHble MaTepraibl
3.34 [InaBnenve u Kpucta/umsauusa. YJejibHag TeruioTa
ruiaBnenust. CybmimMariust
3.3.5 YpaBHeHHe TeryioBoro 6amaHca
3.3.6 TexHUUyeCcKre yCTPOWCTBA: TUTPOMETP U TICUXPOMETP,
KaJIOpDUMETP, TEeXHOJIOTUM TIOMy4YeHUs COBPEMEHHBIX
MarepydajioB, B TOM  UWCJe  HAaHOMAaTepUasoB,
Y HAHOTEXHOJIOTHUU
3.3.7 [TpakTryeckue paboTel. Vi3MepeHye BIaKHOCTHU BO3ZyXa
4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATHUKA
4.1.1 OnekTpusauys Tel. DeKTpUYecKyd 3apsf. [IBa Buza
5JIEKTPUYECKUX 3apsi/iOB
4.1.2 [TpoBOgHUKHY, AU3TEKTPUKU U TIOTYTIPOBOJHUKA
4.1.3 3aKOH COXpaHeHHs 3/IeKTPUUeCKOro 3apsia
4.1.4 B3aumopgerictBue 3apsaoB. 3akoH KyoHa
4.1.5 nueckoe riosie. HarpsskeHHOCTb 3J/IeKTPUUECKOT0
vuyy. JIMHUA HanpsyKeHHOCTH
4.1.6 Pabora cum 37eKTpocTaTHUecKoro Tosis.  IloTeHrmar.
Pa3HocTh noTeH1ManioB
4.1.7 [IpoBOAHUMKM M [UPJIGKTPUKM B TIOCTOSTHHOM
37IEKTPUYECKOM moJie. [InseKTpruuecKkasi IpOHUL[aeMOCTh
4.1.8 OJIeKTpOoeMKOCTb.  KoHgeHcatop. OJIeKTPOEMKOCTh

TJIOCKOTO  KOHZeHCaTtopa. JHEeprusi  3apshKeHHOTO
KOH/leHcaTopa
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4.1.9

TexHUUeCKHe YCTPOMCTBA: 3/7€KTPOCKOM, 3JIEKTPOMETD,
3JIeKTpOCTaTUUecKast 3aumra, 3a3emsieHre
9JIEKTPOINTPUO0OPOB, KOHJEHCATOp, KCEPOKC, CTPYMHBIN
TIPUHTEP

4.1.10

[Mpaktueckue paboTbl. M3MepeHUe 3/1eKTPOEMKOCTH
KOH/IeHCaTopa

4.2

IMOCTOSHHBIN SJIEKTPUUYECKUMN TOK.

TOKU B PA3/INMYHBIX CPEJAX

4.2.1

YcnoBus CyiecTBOBaHUS TTIOCTOSIHHOTO 3JIEKTPHUUYECKOTO
ToKa. McTtounrku Toka. Cuia Toka. [IoCTOSHHEBIN TOK

4.2.2

Harpsokenue. 3akoH OMa [1j1s1 yyacTKa Lierv

4.2.3

ODJNIeKTPUUECKOe COTIPOTUBJIEHHUE. Y/IeNIbHOEe COMPOTHB/IEHHE
BeIlleCTBa

4.2.4

HOCJIe,Z[OBaTeJIBHOe, IapdJ/ijiejgabHOoe, CMelIdHHOe
coeagrHeHue IpoBOJHHUKOB

4.2.5

PaboTa 3;ekTprueckoro Toka. 3akoH /[xoysisi — JleH1ja

4.2.6

MOH_[HOCTI) 3JIEKTPUYECKOI'O TOKa

4.2.7

3/1eKTpoABWKYyIas cuia (manee — 3/C) U BHyTpeHHee
COTpPOTHBJ/IEHME MCTOYHMKA TOKa. 3akoH Owma s
TOTHOU (3aMKHYTOHW) 371eKTpuueckor Lernu. KopoTkoe
3aMbIKaHHe

4.2.8

ONeKTPOHHasi MPOBOAUMOCTb  TBepAbIX  MeTaslioB.
3aBUCUMOCTb COTIPOTUBJ/IEHUS] METa/VIOB OT TeMITepPaTyphl.
CBepXIpoBO/IUMOCTh

4.2.9

OneKTpuYecKuii TOK B BakyyMe. CBOKCTBA 3/1EKTPOHHBIX
MTyUKOB

4.2.10

[TonynpoBogHUKM. CoOcTBeHHast U ripuMecHast
MPOBOJUMOCTb  TTOMYNPOBOAHUKOB. CBOMCTBa  p-n
niepexozia. [ToyrnmpoBOAHUKOBEIE IPHOOPHI

4.2.11

DJIeKTpUYeCKUU TOK B 3/71EKTPOJIUTAX.
DJIEKTPOJIUTUUYECKAs: JUCCOLUALIUS. DIIEKTPOJIU3

4.2.12

OJIeKTpUYeCKMd TOK B razax. (CamoCTosiTe/TbHbIU
Y HecaMOCTOSITe/IbHbIM pa3psi[. Pa3/iduHble  TUIIBI
CaMOCTOATe/IbHOT O pa3pszaa. Monnaus. [1na3ma
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4.2.13

TexHUUeCcKHWe YCTPOWCTBA: aMIlePMeTp, BOJILTMETP,
peocTar, WCTOUYHUKMA TOKa, 3JeKTpOHArpeBaTe/bHbIe
TIPUOOPEI, 3IEKTPOOCBETHUTEIbHBIE TIPHOOPHI, TEPMOMETP
COTIPDOTHBJIEHUS,,  BaKyyMHBIM  [WOZ,  TE€PMHCTOPHI
U (QOTOpe3nCTOphbl,  IOJYIPOBOJAHUKOBBIA  [THO/,
rajlbBaHHKa

4.2.14

[Mpaktueckue  paboTbl.  VM3yueHue  CMelllaHHOTO
CoeJHeHUs pe3rCTOpOB.

N3smepenune D/IC MCTOYHUKA TOKA U ero BHYTPEHHero
cornipoTuBsieHus. HabsrozieHre 3/1eKTposin3a
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IIpoBepsieMble TPeOOBaHUSA K pe3y/IbTaTaM 0CBOeHHs OCHOBHOM 00pa3oBaTe/IbHOMI

NMporpaMmsbI

Kopn
TpOBEpPSIeMOro
pe3yJibTara

[TpoBepsiemMble TIpeJMeTHbBIE Pe3y/IbTaThl OCBOEHUSI OCHOBHOM
obpa3oBaTeIbHOM MPOTrpaMMbl CpeiHero 001ero oopa3oBaHus

11.1

leMOHCTpUpOBaThL Ha TIpuMepax poJib U MeCcTo  (PU3UKU
B ()OpMHPOBaHUU COBPEMEHHOW HAyUHOUW KapTHUHBI MUPa, B Pa3BUTUU
COBPEMEHHOW TeXHUKU UM  TEeXHOJOTUW, B  MPAKTAUECKOU
JleATeJIbHOCTU  JIFOZIeH, 1[eJIOCTHOCTh UM eJUHCTBO  (PU3UUECKOU
KapTHHBI MUPa

11.2

YuutbiBaThb TpaHULbl TIPUMEHEHUsI U3yUeHHbIX  (U3UUeCKUX
MoZiesiel: TOUeUHbIM 37IeKTPUUYeCKUM 3apsiji, siiepHasi Mojie/ib aToMa,
HYKJIOHHAas MO/ieJIb aTOMHOTO si/ipa NP pelleHrr (PU3nuecKux 3ajau

11.3

Pacrio3HaBaTh (usnueckue sBjieHUs (TIpoliecchbl) U OOBACHATH HX
Ha OCHOBe 3aKOHOB 3/1eKTPO/IMHAMUKKA M KBaHTOBOW (PU3MKU:
3/IeKTpUUecKasi MPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XUMHUYeCKOe,
MarHATHOe  JeWCTBUS ~ TOKa,  B3aWMOjIeHiCTBHE  MAarHUTOB,
3/IeKTPOMAarHuTHasi ~ UHAYKLUS, /JIeliCTBUe  MarHUTHOTO  TIOJIs
Ha TIPOBOJIHUK C TOKOM W JABWXKYIIUNCS 3apsijl, 371eKTPOMarHUTHbIE
KonebaHUsI W BOJHBI, TPSAMOJIMHENHOe PpaclpoCTpaHeHWe CBeTa,
OTpakeHue, ripesioMJ/ieHHe, rMHTepdepeHIus, nvdpakiys
M TmoJispy3alids CBeTa, /[AUCIepPCUsi CBeTa, (POTO3/1eKTpUuecKui
s¢pdekt (boToaddeKT), CBeTOBOe [aBleHHEe, BO3HUKHOBEHUE
MUHeMuYaToro  CreKTpa aToMa BOJOpOJa, eCTeCcTBeHHas W
HCKYCCTBeHHas paiIi0aKTUBHOCTh

114

OnuceiBaTh U3yueHHble CBOWCTBA BellleCcTBa  (3/IeKTpUUECKUe,
MarHWTHbIE, OIITUYeCKUe, 3/IeKTPUUYeCKYH0 POBOAMMOCTD Pa3IuYHbIX
cpel) Y 3MeKTPOMarHuTHble siBlieHus (TIPOLIeCChI), HCIIO/b3YS
(¢u3uueckrue Be/NIMUMHBI:  JIEKTPUUECKUM  3apsifi, Cula TOKa,
S7IEKTPUYECKOe  HamlpsbKeHue, SJIeKTPUYecKoe  COMpPOTUBIIEHME,
pasHocTh moTteHimanoB, 3/1C, paboTa Toka, UHAYKI[MS MarHUTHOTO
nojs, cuia Awmmnepa, cuwia JlopeHUa, WHAYKTMBHOCTb KaTYILKH,
SHEPrusi 37eKTPUUeCKOT0 W MarHWUTHOTO MOJield, Mepuosl U 4acToTa
Kojie0aHWM B KoJjie0aTe/lbHOM KOHTYype, 3apsifi U CHIa TOKa B
rpoLjecce rapMOHUYECKUX 3/IeKTPOMarHUTHbIX KosebaHui, GoKycHoe
paccTosiHe W ONTWYecKas CW/a JIMH3bIL, MPU OMMCAaHWW MPaBU/IBHO
TPaKTOBaTh (DU3UUECKUN CMBIC/ MCMOJb3YeMbIX BeJWYUH, UX
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0003HaueHWss W eAWHUIIbI;, YyKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIIIHE
JlaHHY0 (DU3MYeCKYyI0 BeJTMUUHY C APYTUMU BeJTMUMHAMU

11.5

OnucbIBaTh U3yUeHHbIE KBAHTOBBIE SIBJIEHHUSI U TPOLIECChI, UCTIOb3YS
(r3nUeckre BeMUYUHBI: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, AJIMHA
BOJIHBI M YacTOTAa CBeTa, SHePrus U UMMYJbC (POTOHA, MepUo/,
rojsypacrazia, >SHepryus CBA3M AaTOMHBIX siiep; TIpU  OMUCAaHUU
MpaBU/ILHO TPAKTOBaTh (DU3NUECKH CMBIC/ UCII0/Ib3yeMbIX BeJIMUMH,
X 0003HaueHHs1 U eJUHUIIbI; YKa3biBaTb (POPMYJIbI, CBSI3bIBaIOIIIMe
JTaHHYIO (DU3UUeCKYH0 BEeJIMUUHY C JIPYTUMU BeJIMUMHAMU, BBIUYMC/ISATD
3HaueHue (U3NYeCKOW BeJIMUMHBI

11.6

AHanmu3upoBaTh (GuU3NUeCKUe TPOIeCChl U sIBJEHUS, UCIIOJIb3Ys
¢u3uueckue 3aKOHbI W TMPUHLUIBL  3aKOH OMa, 3aKOHbI
1oc/ieZloBaTeTbHOTO W Tlapasiie/TbHOTO COeAVHEHUs TIPOBOJHUKOB,
3aKkoH [Ixoysis — JleHila, 3aKOH 3/IeKTPOMAarHUTHOM UHJYKI[MH, 3aKOH
MPSIMOJIMHEMHOTO  PACIPOCTPAaHEHMWs] CBeTa, 3aKOHbl OTpa)kKeHWs!
CBeTa, 3aKOHbI TIpesIoMJIeHUsT CBeTa, ypaBHeHUe
OliHIlTelHa A1 dhoTo3ddeKkTa, 3aKOH COXpaHeHHUsl SHeprvu, 3aKOH
COXpaHeHUs UMIMY/bCa, 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsija,
3aKOH COXpaHeHHsI MacCOBOrO 4MCJa, MOCTyjaaThl bopa, 3akoH
pPaIMOAaKTUBHOTO pacraZia; TMpyd 3TOM pas3inuaTh CJIOBECHYIO
(hopMy/TMPOBKY 3aKOHa, er0 MaTeMaTHUeCKOoe BhIpaKeHHe U YCIIOBUS
(rpaHUIfBI, 06/1ACTH) MPUMEHUMOCTH

11.7

OrnpefiesiaTh HarpaB/ieHWEe BEKTOpPa WMHAYKLUWM MarHUTHOIO TIOJS
TPOBOJHUKA C TOKOM, CUIbl AMriepa U cujibl JIopeHija

11.8

CTpouTb ¥ OMUCHIBaTb U300pa)keHWe, CO3/laBaeMoOe TUIOCKUM
3epKaJioM, TOHKOM JTMH30H

11.9

BBINOMHATE 9KCIIEPUMEHThI TI0 UCC/IeJOBaHUI0 (PHU3UUYEeCKUX SIBI€HUI
Y TIPOLIECCOB C MCII0/Ib30BaHUEM MPSIMbIX M KOCBEHHBIX M3MepeHui;
ripu 3ToM (opMyIMpOBaTh NpobeMy (3aziauy) U TUroTe3y yueOHOTOo
SKCIlepUMeHTa,  cobupaTh  yCTaHOBKY M3  TIpe//I0KeHHOI'o
obopy/i0BaHusi, MPOBO/IUTE OIBIT U (POPMYIMPOBATh BHIBO/IbI

11.10

Ocy1ecTBasATh TpsIMble YW KOCBEHHble U3MepeHUsi (hH3UYeCcKUX
Be/IMUMH; TIPY 3TOM BBIOMpATh ONTHMAabHBIA COCOO W3MepeHUs
M WCMOJIb30BaTb U3BECTHble METOAbl OLIEHKW [OrPelHOCTeN
HM3MepeHun

11.11

WccnepoBath 3aBUCMMOCTH (DU3WYECKUX BEJIMUMH C UCTI0/Ib30BaHUEM
MpSMBIX M3MEpPEHWM; TIpU 3TOM KOHCTPYHWPOBAaTh yCTAHOBKY,
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(bMKCUpOBaTh pe3y/bTaThl TMOJTYYEHHOW 3aBUCHMOCTH (DU3UUECKUX
BeIMUMH B BuUfe Tabimul, U rpadukoB, JenaTb BbIBOJABI 10
pe3ysbTaTam UCC/IeZjOBaHUs

11.12

Cobmtogath mpaBuia 0Oe3omacHOro TpyJa TMpd  TIPOBeJeHUU
UCC/IeIoBaHUM B paMKax yueOHOTO SKCliepuMeHTa, Yy4eOHO-
WCC/Ie/IOBaTe/IbCKOW U TPOEKTHOM ZeATeIbHOCTA C MCIOJIb30BaHUEM
M3MepUTe/IbHBIX YCTPONCTB 1 1abopaTOpHOro 000pyZ0BaHUS

11.13

PelllaTh pacueTHble 3a/lauM C SIBHO 3a/laHHOM (hU3UUYECKOW MO/IesIbIO,
WCTIONb3ysi (u3nuecKre 3aKOHbI M TIPUHIIMITBI; HAa OCHOBE aHasiu3a
YCJIOBUSI  33Jjaui  BbIOMpaTh (U3MUECKYI0 MOJe/b, BBIAESITh
¢bu3nueckre BeJIMUMHBI U (HOPMYJIbI, HEOOXOAUMbBIe [I/IS1 ee pelleHuUs,
MPOBOJIUTh pacueTbl M OI[eHWBAaTb peasbHOCTb TIOyYeHHOTO
3HaueHus1 (PU3NUeCKOU BeJTMUUHBI

11.14

PellaTb ~ KaueCTBeHHble  3a/lauM:  BBICTpAWBaTb  JIOTUYECKU
HEeMpOTUBOPEUYMBYIO LIEMOUKY PacCy>XJAeHU C OMOpOM Ha M3yUeHHbIe
3aKOHbI, 3aKOHOMEPHOCTU U (pU3nyecKye siB/IeHUs

11.15

Wcnonb3oBaTh TpU  pellleHuH y4yeOHBIX 3a/lad  COBpeMeHHbIe
vH(OpMal[MOHHbIe TEeXHOJIOTUU [JiI1 TIOUCKa, CTPYKTYypUpOBaHUS,
VHTepIipeTaliiid U TIpe/iCTaB/IeHuss yueOHOW M HayuyHO-TIOMY/ISIPHOMN
vH(bOopMaLyy, TOyUueHHOW M3 pa3/IMYHbIX UCTOUHMKOB; KPUTHUYECKH
aHa/IM3UPOBATh MOTy4YaeMyto HH(OpMaLIKIO

11.16

OOBSICHSITh TIPUHLIUIBI JIeACTBUSI MallliH, TPUOOPOB M TeXHUUeCKUX
yCTPOMCTB; pa3/MuaTh YCJIOBUsS MX 0e30MacHOTO UCI0/Ib30BaHUS
B MMOBCEJHEBHOM YKU3HU

11.17

[TpuBOAUTHL MpHMepbl BK/IaZla POCCUMCKUX U 3apy0OeXXHbIX YueHbIX-
(GU3MKOB B pa3BUTHE HayKH, B 00bsICHEHUE MPOL[eCCOB OKPY>KakoII[ero
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Vcronb30BaTh TeopeTHUeCKUe 3HaHUs MO (U3MKe B MOBCEJHEBHOU
XKU3HU Ansi obecrieueHuss Ge3omacHOCTM Tpu  obpailjeHUHd C
npubopaMy 1 TeXHWUYECKUMU yCTPOMCTBAMHU, [JIi COXpaHEHUS
30pPOBbSI U COOJIIOZieHUsT HOPM SKOJIOTUUECKOTO TIOBe/IeHHsI B
OKpY>Karollel cpejie

11.19

PaboTatb B rpyrre C BbITIOJTHEHHEM pa3/IMUHbIX COLIMATbHBIX POJIeH,
TJIaHUpOBaTh  paboTy  Tpymmbl, paLMOHAAbHO  pacrpefensTh
00s13aHHOCTM ¥ TJIaHUPOBATh JleATeNbHOCTb B HeCTaH/JapTHBIX
CUTyalUsX, aZleKBaTHO OLIeHWBAaTh BKJIAJ KaK[JOr0 M3 YYaCTHUKOB
TPYIIIBI B PellieHre pacCMaTpUBaeMoi Mpo0IeMbl
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IIpoBepsieMble 3/1eMeHTbI CO/leP)KaHUs

Koz Koz [IpoBepsieMble 371eMeHThI COZepKaHus
pasjena | IpoBepsiemMoro
371eMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITIOJIE. OJIEKTPOMATHUTHAA MHAYKOUA

4.3.1 [TocTosiHHBIE MarHWThL. B3anvMogencTBUe MOCTOSTHHBIX
MarHuTOB

4.3.2 MarautHoe T1i0/1e. BeKTOp MarHMTHOW HWHIYKLWU.
[TpuHLMn cynepno3uiuu. JIMHUYM MarHUTHOM UHAYKLIUU.
KaptuHa  /MHWMM  MarHUTHOM  WMHAYKUUM  TOJIA
MOCTOSTHHBIX MarHUTOB

4.3.3 MarauTHoOe T10Jie TIPOBO/JIHMKA C TOKOM. KapTuHa yMHuA
MOJsi JJIMHHOTO MPSIMOTO MPOBOJHWKA W 3aMKHYTOIO
KOJIbLIEBOTO TIPOBO/IHUKA, KATYIIKKM C TOKOM. OmNbIT
Jpcrena. BavMmoencTBre IpoBOJHUKOB C TOKOM

4.3.4 Cuna AMnepa, ee MOZyJ/Ib U HaripaB/ieHHe

4.3.5 Cuna JlopeHua, ee MOAy/b U HampasjeHue. [IBukeHue
3apsPKeHHOU YaCTHLbI B OJHOPOJHOM MAarHWTHOM TIOJIe.
PaboTa cusbl JlopeHiia

4.3.6 SBneHre 3/1eKTPOMarHUTHOW UHAYKLIUU

4.3.7 [ToTOK BeKTOpa MarHUTHOM MHAYKLIUU

4.3.8 O/0C uHAyKuu. 3aKOH 3/1eKTPOMAarHUTHOW WHJYKLIUU
®apages

4.3.9 BuxpeBoe snektpuueckoe mnosie. IAC  UHAYKLUU
B TIPOBO/IHUKE, JBIDKYIL[EMCSI TOCTYTIaTeIbHO
B OZJHOPOJHOM MarHWTHOM I0JIe

4.3.10 [IpaBusio JleHua

4.3.11 NupyktuBHOCTh.  fABeHuve  camouHAykumu.  IC
CaMOUHAYKLUU

4.3.12 OHeprusi MarHUTHOT'O T10JI KaTYLLKU C TOKOM

4.3.13 DJIeKTPOMAarHuTHoOe T10J1e

4.3.14 TexHUuyeckre yCTPOWCTBA: [IOCTOSIHHbIE  MarHWTHI,

3JIEKTPOMAI'HUTHI, 3JIEKTPOABUI'dTEJIb, YCKOpHUTeIN
3JIEMEHTAPHBIX UdCTHUL, MTHAYKLKMOHHAA I[1eYb
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4.3.15

[TpakTrueckre paboThl. l3ydeHre MarHUTHOTO TIOJS
KaTyllKu C  TOKOM. MccienoBaHue — [1eUCTBUS
TTOCTOSTHHOT'O MarHUTa Ha PaMKy C TOKoM. VccienoBaHue
SIBJIEHUS 3/IEKTPOMarHUuTHOW UHTYKLIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHNYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHass cuctema. CBoOoiHbIe — KOJe0aHMS.
FapMoHuueckue  Kosebanus.  Ilepuon, — yacToTa,
aMIUTATY/Ia ¥ (a3a KosieOaHM

5.1.2

[Tpy>kuHHBIN MasiTHUK. MaTeMaTHyeCKUii MassTHUK

5.1.3

YpaBHeHue rapMOHUUYEeCKUX KomnebaHui.
KunemaTtnyeckoe W JdHaMUYeckKoe orucaHye
K0/1e0aTe/IbHOTO JBIKEHUS

5.1.4

I[TpeBpariieHHe SHEPTHUH NIPY TAPMOHUYECKUX KOJIeOaHHSIX.
CBsi3b aMIUIMTYZABl KoJjieOaHWUN HCXOIHOM BeTUUMHBI
C aMIUTUTYZaMH KoiebaHuii ee CKOPOCTU U YCKOPEHMSI

5.1.5

KosnebarenbHbiii KOHTYP. CBOOO/[HBIE 37IEKTPOMAarHUTHBIE
KoJyie0aHUs B 1eaTbHOM KojiebaTe/IbHOM
KOHTYpe. Amnasnorus MEeXKITY MeXaHUUYeCKUMU
W 2JIEKTDOMarHUTHBIMH  KosiebaHusMHu.  Popmysia
TomcoHa

5.1.6

3aKOH COXpaHeHUs SHePTUU B WZeaTbHOM
KoJsiebaTesTlbHOM KOHTYpe

5.1.7

BbIHYKZIeHHbIe MeXaHuueckre KojebaHus. Pe3oHaHc.
Pe3oHaHCHast KpyBasi. BbIHY)K/IeHHbBIE 3/IeKTPOMarHUTHbIE
KOJIe0aHUs.

5.1.8

[TepemeHHbIM TOK. CUHYCOM/a/IbHBIN [TepEMEHHBIN TOK.

5.1.9

MoIiHoCTb riepeMeHHOr 0 TOKa. AMmMTyiHOe
Y [IeVCTBYIOIIlee 3HaUeHWe CUJ/Ibl TOKA U HalpsDKeHUsI

5.1.10

TpaHcgopmarop. ITpown3BojcTBO, repesava
17| notpebJsieHue 3/IeKTPUUeCKOMN SHEpruu.
OKOJIOTUYEeCKWe  PUCKU ripu TIPOU3BO/ICTBE
3/1eKTpuueckor sHepruu. KynbTypa ucnosb30BaHus
3/IeKTPOSHEPTYH B MOBCeHEBHOW XKU3HU

5.1.11

TexHUUecKre yCTPOUCTBA: cercmorpad, 3/1eKTpUYeCKUn
3BOHOK, JIMHUU 3JIeKTporiepesay
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5.1.12

[Mpaktrueckre paboThl. VccnemoBaHue 3aBUCHMOCTH
mepro/ila MajbiX KosiebaHuil rpy3a Ha HWUTH OT JJIUHBI
HUTWU U Macchl rpysa. McciepsoBaHue repeMeHHOro TOKa
B Lend U3  I[I0C/e[0BarTe/lbHO  COeJUHEeHHBIX
KOH/IeHCaTopa, KaTyIlKU U pe3rucTopa

5.2

MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHuUeckrue BOJIHBI, YC/JIOBUS PaclpOCTpPaHeHUs.
[Teproz. CKOpOCTb pacnpoOCTpaHeHUs] U [JIMHA BOJIHBI.
[TonepeuHblie ¥ MPOAO/IbHBIE BOJIHBI

5.2.2

WHTepdepenus U fUPpaKLys MeXaHUYeCKUX BOJTH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['poMKOCTH 3ByKa. BricoTa TOHa.
Tem06p 3ByKa

5.2.4

BJ'IEKTPOMEIFHI/ITHLIE BOJIHBI. YcnoBus H3/TydeHHA
3JIEKTPOMAIrHUTHBIX BOJIH. B3avimHas OpHeHTaluA

BeKTOpPOB E, B 1 UV B 3/1eKTpPOMarHuTHOM BOJIHE B
BaKyyMe

5.2.5

CBOMCTBA  3MEKTPOMAarHWTHBIX  BOJIH:  OTpakeHue,
TipeJioM/ieHue, ToJIsipU3aLus, audpakius,
uHTepgepeHUsi. CKOPOCTb 3/1IeKTPOMarHATHBIX BOJTH

5.2.6

[Ilkanma  s/ieKTpOMarHUTHLIX  BOAMH.  [IpumeHeHue
3JIEKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY

5.2.7

[IpyHLMBI paguOCBA3U U Te/leBUAeHUs. Pagnrookanuys.
DeKTPOMAarHMTHOeE 3arpsi3HeHUe OKPY Karolleu cpe/ibl

5.2.8

TexHUUYeCKUe YCTPOWCTBA: My3blKa/llbHble UHCTPYMEHTHI,
y/bTPa3ByKOBasl [IUAarHOCTMKA B TeXHUKe U MeJulLIUHe,
pajiap, paJuoIpueMHUK, TeleBHU30p, aHTeHHa, TejieoH,
CBY-neun

5.3

OIITUKA

5.3.1

[IpsiMo/MHelHOe pacnpoCTpaHeHWe CBeTa B OJHOPOLHOU
cpege. Jlyu cBeta

5.3.2

OtTpakeHuve  cBeTa. 3aKOHbl ~ OTpakeHUs1  CBeTa.
[TocTpoeHnue N300pa’keHU B IJIOCKOM 3epKajie

5.3.3

[IpesiomnieHre cBeTa. 3aKOHbI [IPeJIOMJIEHUS] CBeTa.
AGCOMOTHBIN TTOKa3aTe/Tb MPeJIOMJIeHUS]

5.3.4

[TonHoe BHyTpeHHee oTpakeHue. IlpefenbHBIM Yo/
TOJIHOTO BHYTPEHHEr0 OTpakeHUst
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5.3.5 Mucniepcust cBeta. C/I0XKHBIN cocTaB Oesioro ceeta. Liger

5.3.6 Cobuparorie ¥ paccerBarolije JIMH3bl. TOHKasl JIMH3a.
@oKyCHOe PpacCTOsTHe U OITUYecKas Cuia TOHKOM
mH3bl.  [TocTpoeHne wu300pakeHUt B COOMparOIMX
U pacceMBarOlMX J/uH3aX. dopmyna TOHKOU JIMH3BL
YBenuuenue, aBaemMoe TMH30M

5.3.7 [Tpeaenbl MPUMEHUMOCTH FeOMeTPUYEeCKOH ONMTHUKU

5.3.8 WNurepdepeniiuss  cBeta. KorepeHTHble  HMCTOUHHKM.
YcioBusi HaOJIOJeHUST MAKCUMYMOB U MHHHUMYMOB
B HHTep(epeHI[MOHHON KapTWHe OT ABYX CHH(ba3HBIX
KOTepeHTHbIX UCTOYHUKOB

5.3.9 HMudpakiysa cBeta. JudpakiiioHHas peliieTka. Y C/IOBUe
HaOJTIO/IeHUsT TJIaBHBIX MaKCMMYMOB TIpH  TIa/IeHUU
MOHOXPOMAaTHUeCKOTO CBeTa Ha  JUGPAKI[MOHHYIO

peIeTKy
5.3.10 [Tonspusanus ceeta
5.3.11 TexHUUecKre YCTpPOWMCTBa: OUKM, Jiyma, ¢oToarrapar,

MPOEKLMOHHBIA  afrmapaTr, MHMKDPOCKOI,  TeJecKorl,
BOJIOKOHHAsi  OMNTHKA, Au(dpaKiMOHHAas  peIleTKa,
TOJISIPOU/,

5.3.12 [TpakTnueckrie  paboTel.  3MepeHWe  TOKa3aress
npesiomyieHusi. VlccienoBaHre CBOWCTB U300pakeHUMH
B iMH3ax. HabstoeHue qucrnepcyy cBeTa

6 BJIEMEHTGHI CIIELIMATIBHOM TEOPVI OTHOCUTEJIBHOCTU
6.1 ['paHuLbl TIPUMEHMMOCTH K/JIaCCUUYECKOW MEeXaHUWKH.
[TocTynaTel TeOPUM OTHOCUTE/IBHOCTU: UHBAPUAHTHOCTD
MOAYJiIA CKOPOCTU CBeTa B BaKyyMe, TIPUHLIUII
OTHOCUTEIbHOCTU DWHILTEeNHA
6.2 OTHOCUTE/ILHOCTh ~ OJHOBPEMEHHOCTH.  3amejjieHue
BPeMeHU U COKpallleHue JJIUHbI
6.3 OHeprust U UMITY/TbC CBOOOJHOM UaCTHIbI
6.4 CBsI3b MacChl C 3Hepruedl U WUMITyJIbCOM CBOOOAHOM
YaCTULIbI. DHEepPrus MoKosi CBOOOAHOM YaCTHUI[bI
7 KBAHTOBA{ ®N3UKA
7.1 3JIEMEHTHI KBAHTOBOM OIITUKN
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7.1.1 ®otonHbl. Popmyna [1naHka cBs3U SHeprumM POTOHA C €ro
YaCTOTOM. JHEpPrusi U UMNyJibC (OTOHA

7.1.2 OtkpeiTie u ucciaegoBanve (Gotosddexkra. ONbITHI
A.T". CronetoBa. 3akoHbI (hoTOo3(deKTa

7.1.3 YpaBHeHue OuHIITelHa s poTo3ddekTa. «KpacHas
rpaHuiia» doTo3ddekTa

7.1.4 MaBnenue ceeta. OmbiThl I1.H. JleGesneBa

7.1.5 Xumurueckoe JieliCTBHe CBeTa

7.1.6 TexHuueckue ycTpoucTBa: (poTo371eMeHT, (OTO/IaTuuK,
cosiHeuHasi OaTrapesi, CBeTOAMO/

7.2 CTPOEHUME ATOMA

7.2.1 Mopenr atoma TomcoHa. OmnbeiTel  Pe3zepdopaa
M0 WCCAe[OBaHMIO CTpoeHWs1 aroma. [lnaHerapHas
MoO/le/Tb aToMa

7.2.2 [Toctynatel bopa. V3nyueHre u morsoileHde (OTOHOB
NpU Tlepexofie aroMa C OJHOTO YPOBHS 3HEPryuv
Ha Apyrou. Bugbl criekTpoB. CrieKTp ypOBHEW 3HepPrum
aToMa BOJi0opoja

7.2.3 ble CcBoMcTBa uactull. BosHbel fe  Bpoiins.

Qya/ii3Mm. Hudpakiust

7.2.4 CnoHTaHHOe U BBIHY)KJEHHOE M3J/lyuyeHHUe. Y CTPOMCTBO
Y TIPUHITUTT paboThI Jla3epa

7.2.5 TexHUUecKMe  yCTPOWCTBA:  CIEKTPAJbHbIM  aHA/IW3
(cieKTpOoCKOIT), 1a3ep, KBAHTOBbIM KOMIIbIOTED

7.2.6 [Mpaktnueckue pabotel. HabmogeHue JMHENUaTOroO
CreKTpa

7.3 ATOMHOE AI0PO

7.3.1 MeTtoapl Hab/MOAeHUST ¥ PEervucTpaldyd 37eMeHTapHbIX
YaCTHI]

7.3.2 OTKpbITHe paAuoakTUBHOCTH. OmbiThl Pe3epdopaa 1o

oripe/ie/IeHUI0 COCTaBa Pa/IMOaKTUBHOTO W3/Ty4YeHUs.
CgoiictBa anb(a-, Gera-, ramma-usnydeHuvs. BiusiHue
PaIMOaKTUBHOCTH Ha JKHUBBIE€ OPraHU3MbI
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7.3.3

OTKpbITHE TPOTOHA M HeWTpoHa. Hyk/OHHas Mojesb
anpa I'eiisenbepra — ViBaHeHko. 3apsj siapa. MaccoBoe
ynciio sapa. 3otorel

7.3.4

Anbda-pacrias. ONMeKTPOHHBIA W TIO3UTPOHHBINA OeTa-
pacnag. ['amMma-usnyueHve. 3aKOH paJUOAKTHUBHOIO

pacriazia

7.3.5

DHeprus CBsI3U HYKJIOHOB B sifipe. fliepHble cuibl. [ledekT
MaccelI sapa

7.3.6

ApnepHsble peakiuu. /lesieHue v CUHTe3 s7ep

7.3.7

SlmepHbiii peakTop. TepmosinepHbIi crHTe3. [Tpo6reMbl
W TepCIeKTHBbI SIZIEPHOM SHEPreTUKU. JKOJ0ThUecKue
aCTeKThl S1IepHOM SHEePreTUKU

7.3.8

OnemeHTapHble  4acTulpl.  OTKpbITHE  TIO3WUTPOHA.
dyHaMeHTa/IbHbIe B3aUMO/eHCTBUS

7.3.9

TexHUUeCcKUe yCTPOUCTBA: A03UMETD, Kamepa BuibCcoHa,
si/lepHBIM peakTop, aToMHast 6oMba

7.3.10

[MpakTrueckue paboTel. VcciiemoBaHue TPEKOB YaCTHI]
(o rotoBbIM oTOrpadusm)

SJIEMEHTBI ACTPODU3NKN

8.1

Bupg 3Be3gHoro Heba. Co3Be3gusi, SpKHe 3Be3[bl,
TJIaHEeThI, KX BUIUMOE JIB)KEHHe

8.2

CosiHeuyHasi cuctemMa. [lyjaHeTbl 3eMHOM  TPYIIIbL
[InaHeTbl-TUraHTBl W UX  CIIYTHUKW, Kap/IMKOBbIe
niaHeTbl. Masible Tesia COTHEUHOW CUCTEMBI

8.3

Connue, Qorochepa u  atmocdepa. ConHeuHas
aKTUBHOCTb

8.4

Ncrounuk sHepruv CoJiHLa U 3Be3[

8.5

3Be3[bl, UX OCHOBHbIe XapaKTePUCTUKU: Macca,
CBeTUMOCTb, pajuyC, TemIieparypa, WX B3aUMOCBS3b.
uarpaMMa «CHeKTpajbHbIM K/IacC — CBETUMOCTbY.
3Be3bl TJIaBHOM MOC/e[0BaTe/IbHOCTUA. 3aBHUCHMOCTD
«Macca — CBeTMMOCTb» /Ui 3Be3l  IJIaBHOH
1oC/eJ0BaTeTbHOCTH

8.6

BHyTpeHHee CTpOeHUe 3Be3/I. CoBpeMeHHbIe
Tipe/iCTaB/IeH!sI O TPOUCXOXKAeHUU 1 3Bositoly CosHLa
¥ 3Be3/]. DTallbl )KU3HU 3Be3]]
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8.7

Mneunbit Ilyte — Hama [amaktuka. CnoupanbHas
cTpykrypa ['anmakTuku, pacripefeseHue 3Be3fl, rasa u
nbud. [lonoxxenve u pgBuwkenue CosHua B ['amakTuke.
[Tnockas u cheprueckasi moACUCTeMBI ['alakTUKU

8.8

Tunel ranakTuk. PaguoranakTukd U KBasapbl. UepHbie
JbIPBI B A/Ipax rajakTUK

8.9

Bcenennas. Pacmmpenue BcenmenHoil. 3akoH Xab66a.
Pa3zberanue rasaktuk. Bo3pact u paguyc BceneHHOH,
Teopusi bosbiiioro B3peiBa. Mogenb «ropsiueit BeesieHHOM».
PenukToBoe u3nyuenuve

8.10

MacimtabHasi cTpykrypa BceseHHol. MeTaraiakTyka.
HepeliieHHbie TTpo6/ieMbl aCTPOHOMUU

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET

AKnacc https://www.yaklass.ru/

LHOC Mos mkona https://www.gosuslugi.ru/myschool

Yuu.py https://uchi.ru/

bubmumorteka 11OK https://m.edsoo.ru
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