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®denepanbHas paboyas mporpamMma 1o ydyeOHoMy mpenMery «Duznkay
(yrnyOnénHblii ypoBeHb) (mpeameTHas o0nacth «EcTecTBEeHHO-HAyUHBIE MPEIMETHI»)
BKJIFOYAET MOSCHUTEIHHYIO 3aMKCKY, COJEPKaHNe 00yUeHHUS, TNIAHUPYEMbIE PE3yJIbTAThI
OCBOCHMS TIPOTPaMMBbI TI0 (PU3UKE, TEMATHUECKOE TJITAHUPOBAHHE.

[TosicauTeIBHAS 3aITUCKA OTPAKAET OOIIME 1NN U 331a49u (PU3UKU, XapaKTEPUCTHKY
TICUXOJIOTUYECKHUX TMPEANOCHIIOK K €€ M3y4eHUI0 00YJarolUMUCS, MECTO B CTPYKTYpe
y4eOHOTO IUIaHa, a TaKXe TMOAXOABl K OTOOpY COAEpX aHUsS, K ONPEICICHUIO
IUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanue OOydeHHsI pacKphIBaeT COJAEpXKaTelbHbIE JIMHUM, KOTOpHIE
npeajiaratoTcs NIl 00s13aTeIbHOT0 M3YYEHHS B KaXJIOM KJlacce Ha YPOBHE CPETHETO
o611ero oopa3oBaHus.

[Inanupyemble pe3yiabTaThl OCBOCHHUS MPOTpaMMbl MO (U3UKE BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE pe3yibTaThl 3a BECh MEpUOJ OOy4YeHHsS Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHus, a TAKXKe MPEAMETHBIE JOCTHXKEHUSI 00ydJaromerocs 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma o ¢u3uKe Ha YPOBHE CpEIHET0 0011Iero oopa3zoBaHus pazpaboTaHa Ha
OCHOBE IMOJIOKEHUH 1 TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, npeactaBiieHHbIX B @I'OC COO, a takxe ¢ yuétom (denepanbHoi pabodeit
nporpaMMbl BoctinTanus M KoHnenuuu npenogaBanus yueoHoro npeamera «dusnkay B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepanuu, peanusyrolux OCHOBHBIE
0o0pazoBarenbHbIe NPOTPAMMBI.

[TporpamMma mo ¢Qusuke omnpenenser o0s3aTeabHOE MNPEAMETHOE COJEp KAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh HM3YyUYEHUS TEM U pa3fesioB
y4eOHOro MperMeTa ¢ yU€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JOTMKU
y4eOHOro Tpoliecca, BO3pacTHbIX oco0eHHocTel oOyuatomuxcs. [Iporpamma no ¢usuke
na€T MpeACTaBIEHUE O LEIX, COJIepKaHuu, O0IIel cTpaTeruu o0yueHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOIINXCS CPECTBAMH Yy4eOHOTo mpeaMera «Pu3nkay Ha YrIyOJIEHHOM
YpOBHE.

Nzydenne kypca Gu3MKH yrayOJIEHHOTO YPOBHSI MO3BOJISIET PEaTM30BaTh 3aJauu
npo(hecCHOHATBFHOM OPUEHTAIINY, HAIMIPABJICHO HA CO3JaHUE YCIOBHUH ISl TIPOSBICHUS
CBOMX HWHTEJUICKTyaJIbHBIX W TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM OOy4YarouIumcs,
KOTOphIE  HEOOXOMWUMBI Ui  TMPOJOJDKEHHS  O0pa3oBaHHMA B OpraHU3aIUsAX
npo(eCCHOHATHROTO  00pa30BaHUsl IO  PaA3IUYHbIM  (U3UKO-TEXHHUYECKUM U
WH)XCHEPHBIM CIEIUAIBHOCTSIM.

B mporpamme mo ¢usuke ONpenessioTcss IUIAHUPYEMbIE pPe3yibTaThl OCBOCHUS
Kypca (QU3MKM Ha YpPOBHE CpeaHero ooOmero o0pa3oBaHUS:  JTUYHOCTHBIE,
MeTanpeaMeTHbIE, TPeAMETHbIE (Ha yriayOonéHHoM ypoBHe). HayuHo-MeTononornueckoi
OCHOBO1 /U1 pa3paboTKH TpeOOBaHUI K TMUHOCTHBIM, METAIIPEIMETHBIM U MIPEMETHBIM
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pe3ynbTaTamM 00Yy4arolUMXcsi, OCBOMBIIUX MpOorpaMmy mo ¢u3NKe Ha YpPOBHE CPEIHErO
oO1rero odpa3oBaHusl Ha YIIIYOJIEHHOM YpPOBHE, SBIISIETCS CUCTEMHO-/IE€ATEIbHOCTHBIN
MOAXOJ.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIaHUpYEMBbIE pe3yJIbTaThl OCBOCHUSI Kypca (PU3MKU Ha YriIyOJIEHHOM ypOBHE, B
TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI MO roJIaM 00yUYEHUS;

coJiep>kanue yueoHoro npeamera «Dusmka» 1o rojgam 00yyeHus;

TEMaTU4YeCKOe TUIAaHUPOBAHUE T10 TOJaM OOyUEHHUS.

[Iporpamma no ¢u3rke UMeeT MPUMEPHBINA XapakTep U MOKET ObITh UCIOJIb30BaHa
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOUYUX MPOrPaMM.

[TporpaMMa 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHUIMATHUBY YUUTENEH U
IPEIOCTABISAET BOBMOKHOCTH JJIsl PEAM3alMU PA3IMYHbIX METOJNYECKUX MOJAXOJI0B K
NpernojaBaHuio (U3MKH Ha YIUIYOJIEHHOM YPOBHE TIPU YCJIOBHUM COXPAaHEHHUS
00s3aTeNBHON YaCTH COJIEP KaHUS Kypca.

du3nka KaKk Hayka 0 HamOoJiee OOIIUX 3aKOHAX MPHUPOJIbI, BHICTyIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUW 00
okpyxatomem Mupe. IkonpHBIN Kypc (Qu3nku - CUCTEMOOOpA3yOUUNA IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (PM3UUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOLECCOB U SIBICHHUM, H3y4aeMbIX XHUMHUEH, Ouonorued, (QUndecKoin
reorpadueit u actpoHoMueul. Mcmnonb3oBaHUEe W aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAHMM OINPEAENIUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOECHHUS KOCMOCA, IOJYYEHUS HOBBIX MaTEpPHAIOB C
3aJlaHHbIMU cBoiicTBamMu. M3yueHne (GU3HKKM BHOCUT OCHOBHOM BKJIAJl B (pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOywatouierocsi, B (OpMUPOBaHUE YMEHUIl
OPUMEHSATH HayYHbIM METO/1 MO3HAHUS MPY BHIMOJIHEHUH UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHOBY Kypca pHu3HMKK Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs MOJIOXKEH PST
UJe, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IMPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKHU
3aBepUIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pa3lesioB (PM3HMKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEW MaTepuas Kypca GU3NKU 00BETMHEH
BOKpYr (¢u3uueckux Teopuil. Bemymum B Kypce sBisercs  (popmMupoBaHue
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmnsanus NOpeanoyiaraeéT MCIOJIb30BAHUE
TYMaHUTapHOI' O MOTEHIHAaa PU3NUECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (UBUKH C
pa3BUTHEM OOIIecTBa, a TAaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaouon nanpaenennocmu. Kypc (usuku yriayOiaéHHOro ypoBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKMM KPYTOM TEXHUYECKMX M TEXHOJIOTMYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOPHUM U 3aKOHOB. [Ipn 3TOM paccmaTpuBarOTCA Ha YPOBHE
00IIMX MPeICTaBIECHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPONCTBA, U TEXHOJIOTHH.



Hoes sxonoeuzayuu peanusyeTcsi MOCPEICTBOM BBEJCHUS SJIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHUH, a TaKKe OOCYKIEHHUS TPOoOIeM parioOHaIBHOTO
IPUPOIOTIOIB30BAHUS M SKOJOTHUYECKON OE€30MaCHOCTH.

OcBoeHue cofepXaHusl MPOTpaMMbl 10 (DU3UKE JOJKHO OBITh IMOCTPOCHO Ha
NPUHLIMINAX CHCTEMHO-AEATEILHOCTHOrO moaxoda. Jis ¢u3uku peanmuzamus STHX
NPUHLUIOB Oa3upyeTcss Ha MCIHOJIb30BAaHUM CaMOCTOSITEIBHOIO HSKCIEpUMEHTa Kak
MOCTOSIHHO JeHCTBYIolIero akropa yueOHoro npouecca. st yriryosi€HHOro ypoBHS -
TO CHCTEMa CaMOCTOSITEJILHOTO YYEHHUYECKOTO SKCIEPUMEHTa, BKJIIOYAIOIIETO
(bpoHTaNbHBIE YUEHUUYECKHUE OMBITHI MPU U3YyYEHUH HOBOIO MaTepHalia, J1abopaTOpHbIE
pabotbel u paboThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa crocob0a peanu3aiuu
¢dbu3nUecKoro nNpakTukyma. B mepBom ciyyae mpakTUKyM MPOBOAUTCS 100 B KoHIlE 10 1
11 xmaccoB, 1100 MOCE MEPBOrO0 U BTOPOTO MOJYTrOAWM B KaKIOM M3 3TUX KJIACCOB.
BTtopoii cioco0 - 310 uHTerpanus padoT NpakTUKyMa B CUCTEMY JIaDOPaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B IpoIlecce u3yueHus paszaena (temel). [Ipu satoMm moa padoramu
MPAaKTUKyMa MOHUMAETCS CaMOCTOSATEIbHOE HCCIEOBAHHE, KOTOPOE IMPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOIAroBOM HHCTPYKIUU.

B mporpamme mo ¢usmke cucreMa y4eHHUECKOTO 3KCIepUMEHTa, J1a00paTOPHBIX
paboT W TpakTUKyMa TIPEJCTaBlieHa €IWHBIM IepeYHeM. BBIOOp TeMaTWKH ISl THX
BUJIOB  YYCHUYECKUX  MPAKTUYECKUX  pabOT  OCYIIECTBISIETCS  YYaCTHUKAMHU
00pa30BaTeNbHOrO MpoIecca UCXOAS M3 OCOOCHHOCTEHM MOYpPOUYHOro IJIAHUPOBAHUS U
ocHarienusi kabuHeta ¢usuku. [Ipu 3TOM obecreunBaeTcsi OBlaeHne 00yJarOITUMUCS
YMEHUSIMU TTPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN
(bU3UYEeCKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB 110 TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE ynenseTcs peuieHrto pacu€THRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JUTsl PACUETHBIX 3a71a4 MIPUOPUTETOM SIBIITFOTCS 337291 C SBHO 3aJJaHHOW M HESIBHO
3aJJaHHOW (DU3UYECKON MOMEINBIO, TO3BOJSIONIME MPUMEHSITh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasieia Kypca, TaK U HHTETpUpYs IPUMEHEHNE 3HaHUH
U3 pasHbIX pas3aenoB. IS KadueCTBEHHBIX 3aa4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
oOBsiICHEHUE/TIpe/ICKa3aHne TMPOTEeKaHusd (PU3UYECKUX SBICHWH W TPOIECCOB B
OKpYyXKarolllel >KU3HU, Tpedyroue BbhIOOpa (U3WYECKOW MOACIM MJIS CHUTYyaluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusmMu PI'OC COO k maTepuasbHO-TEXHHUYECKOMY
obecrieueHn0 yuyeOHOTO Tmporecca Kype (U3uKH YrIyOJEHHOTO ypOBHS Ha ypOBHE
CpemHero o0Iero 00pa3oBaHus JOJKEH U3YYaThCsl B YCIOBUSX MIPEIMETHOTO KaOWHETA.
B kabunere ¢u3mku MODKHO OBITH HEOOXOAMMOE JabopaTopHOEe 000pYyIOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B ITporpamMMme 1o (Pr3nuKe Y4eHUIECKUX OIBITOB, TA0OPATOPHBIX
paboT 1 paboT NPAKTUKYMa, a TaKKe AEMOHCTPALIUOHHOE 000pYI0BaHKE.

JleMoHCTpalMoHHOE 000py/I0BaHre (GOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTU M OOECIEeYMBAET TIOCTAHOBKY IEPEUYUCICHHBIX B
mporpamme o (pu3uKe KITFOYEBBIX JEMOHCTPAIIAN TSl UCCIISIOBAHUS N3YIaeMbIX



SIBJICHMM U TIPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMECHEHUM.

JlabopaTopHoe 00OpynOBaHHME IS  YYEHHYECKHX  TMPAKTHYECKUX  padboT
dbopmupyeTcsl B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 0OecrieunBaeTCsl B pacu€re OJIHOTO
KOMILJIEKTa Ha JBYX oOOydallmxcsa. TemMaTHyeckhe KOMIUIEKTHI JIabopaTOpHOIO
000pyI0BaHUs JOHKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
U IUPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJIE
M poBBIX Ja00paTOPHi.

OCHOBHBIMHU HEJIIMH U3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIIOTCS:
dbopMHpOBaHUE UHTEPECA U CTPEMIICHUSI O0YHAIOIINXCS K HAYYHOMY M3yUYEHUIO
IPUPOBI, PA3BUTUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUH O HAYYHOM METOJIe€ IO3HAaHUSI M (POPMUPOBAHUE
UCCJIEI0BATEIBLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHUS] KaK pe3yibTaTa HW3Y4YEHUsS OCHOB
CTPOCHUSI MaTepUuu U (PyHIaMEHTATBLHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHUM OOBSICHATH SABJICHUS C MCIOJB30BAaHHEM (PU3HMUYECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TIPEACTABICHUM O poiu (QU3NKKA Uil pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaTbHON
NEeSATEIbHOCTH, CBSI3aHHBIX C (PU3MKOMW, MOATOTOBKA K JajbHEHIIEMy OOYYEHUIO B 3TOM
HaIlpaBJICHUU.

JocTikeHne HTUX 1eneil oOecreunBaeTcsl pelieHueM CIeAYIOIMX 3a1ad B
npouecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 0011ero oopa3oBaHus:

npuUOOpEeTeHNEe CHUCTeMbl 3HaHWNU 00 OoOmUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUsSIX, BKIIIOYAs MEXAHHWKY, MOJEKYJSIPHYIO (PU3UKY, AJIEKTPOIMHAMUKY,
KBaHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpoBaHUEe YMEHUN NPUMEHSTh TEOPETHUYECKUE 3HAHUS IS OOBSICHEHUS
bu3NYecKuX SBJICHUA B MPUPOAEC W JUIS TPUHATUS TPAKTHUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB PEIICHUS Pa3IUYHBIX 337a4 C SBHO 3aJaHHOW (HU3UYECKOM
MOJIEJIbIO, 33]1a4, MOPa3yMEBAOIINX CAMOCTOSITEIbHOE CO3/1aHne (PU3NUECKON MOJIeNH,
aJICKBaTHOM yCIIOBHUSM 33/1a4d, B TOM YHCIIE 33]]a4 MH)KCHEPHOTO XapaKTepa;

NOHNUMaHue (HU3NIECKUX OCHOB U MIPUHITUTIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIILYIO CPEIY;

OBJIaJICHUE METOJaMU  CaMOCTOSITENILHOTO  IUTAHUPOBAHUA M IPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHaju3a M WHTEpIpeTalur MHGOpPMAILUU, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO37aHME YCJIOBHHM [IJIi pa3BUTUS YMEHUM TMPOEKTHO -UCCIEI0BATEIbCKOMH,
TBOPUYECKOU J1€ATENbHOCTH;

pa3BuTHE HHTEpeca K cdepaMm MpoPecCHOHAIBHON AESITENbHOCTH, CBS3aHHOWU C
bu3UKOM.



B cootBerctBun ¢ tpedoBanusimMu GI'OC COO yriny6nEéHHBIN YpOBEHb U3yUYEHUS
yuebHoro mpenmMera «Ou3uka» Ha ypOBHE CpPEIHEro OOIIero 0Opa3oBaHusl BRIOUPAETCS
00y4aromuMucs, TUIAHUPYIOIUMHU TPOAODKeHHE 00pa3oBaHUS MO CIEHUATbHOCTSIM
(U3UKO-TEXHUYIECKOTO TTPOPIIIS.

OO1ee 4ynCIIO YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs (QU3UKU (yTiyOJIeHHBIN
ypoBeHb) - 340 gacoB: B 10 kmacce - 170 gacoB (5 wacoB B Hepenmo), B 11 kimacce - 170
4acoB (5 4acoB B HEJIEIO).

[Ipennaraemelii B mporpamme 1o (pusuke nepedeHsb Jad0paTOPHBIX U MPAKTHUECKUX
paboT ABJISAETCS PEKOMEHIOBAHHBIM, YUUTEIb JIeJaeT BHIOOp MPOBEACHUS JIaA00PATOPHBIX
padoT 1 OIBITOB C Y4ETOM MHIMBUIyaJIbHBIX OCOOCHHOCTEN 00y4aromuXCsl.

B mporpamme mno ¢u3Mke Kaxaoro Kiacca IMpeiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBI Ha BapUATHBHYIO YacCTh MPOTPAMMBbI, COJEpP’KaHUE KOTOpOH GopMuUpyeTcs
y4acTHHKaMu oOpa3oBareiabHOro mpoiecca. Jlobas pabGovas mnporpamma A0DKHA
MOJTHOCTBIO BKJIIOYATH B C€0sI COAepKaHue JaHHOW MPOrpaMMBI 10 (PU3HKE.



COJEPXKXAHUME OBYUEHUA

10 KJIACC

Paznen 1. Hayunblid MeTOA MO3HAHMS NTPUPOIBI

®dusuka - (yHIaMeHTanbHas Hayka o npupoje. HayuHwlli MeTon Mo3HaHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNYECKUX SBJICHUI.

OKCIIEpUMEHT U TEOpUsl B Ipoliecce NO3HaHMs mpupoabl. HaOmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHuss (PU3MYECKUX BEJIWYMH (aHajoroBble U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemnocTy n3mMepeHuil pU3NYECKUX BETUUUH (aOCONMIOTHASI U OTHOCUTEIIbHASA).
MonenupoBanue GU3NYECKUX SABJICHUN U MPOLIECCOB (MaTepuaibHasi TOUKa, a0COIIOTHO
TBEPI0E TEJO, UJIeaNIbHAS )KUAKOCTh, UCaIbHbIN Ta3, TOUCUHbIN 3apsia). ['unoresa.
@u3NYECKUN 3aKOH, TPAHULIBI €T0 MPUMEHUMOCTH. PU3HUECKast TEOPU.

Ponb 1 MecTo ¢pu3nku B GOpMUPOBAHUN COBPEMEHHON HAy4YHOM KapTHUHBI MUpA, B
IIPAKTUYECKOMN JAEATEIBHOCTH JIOJIEH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM

N3mepenne cuiibl TOKa M HANPSOKEHUS B IIEMM MOCTOSIHHOTO TOKa MPH TOMOIIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoil sadoparopueit mo Qusuke. Ilpumepsl u3MepeHus
(bU3MYECKUX BEIIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe aBmkeHne. OTHOCUTEIbHOCTh MEXaHNYECKOTo ABIbKeHuI. CucremMa
OTCUETA.

[Ipsimast m oOpaTHast 3aa4M MEXaHUKH.

Paaunyc-BeKTOp MaTepUaIbHON TOUKH, €ro MPOCKIIMM Ha OCH CUCTEMbI KOOpPJIHUHAT.
Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HX IPOEKIIMU Ha OCH CHUCTeMbl KoopauHar. CloxeHue
MEPEMELICHUMN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSMOJMHENHOE ABUYKEHHE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U IMYyTH MaTEPUATbHONM TOYKA OT BPEMEHHU M UX
rpaduKy.

CBobOomHoe mazcHHE. YCKOpEHHE CBOOOAHOTO majeHus. JIBWKEHHE Tela,
OpOIIIEHHOTO MO/ YTIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH U UX rpadUKHu.

KpuBonuHeitHoe IBUXEHHUE. [[BMKEHHE MATEPUAIbHOW TOYKHU IO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuon u yactora obOparenus. LlenTpocTpemMuTeabHOe
(HOpMaJIbHOE), KacaTelbHOE (TaHTCHIMAJIbHOE) M TOJIHOE YCKOpPEHHE MaTepuaabHOM
TOYKH.



TexHuyeckue yCcTpoMCTBAa U TEXHOJIOIMYECKHUE MPOLIECCHI: CIIUAOMETP, ABUKECHHE
CHapAI0B, LIETIHBIC, IIECTePEHYATHIC U PEMEHHBIE Mepeayl, CKOPOCTHBIC TU(THI.

[lemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUIFOCTPALMS KWHEMAaTUYECKHX XapaKTePUCTUK
TIBYKEHUS.

Crioco0ObI uccieI0BaHusl IBUKEHUI.

WnmrocTpanys npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OpOMIEHHOrO TMOJ VYIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpapieHnue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHue myTeil, TPAEKTOpPUd, CKOPOCTEN NIBUKEHUS OJHOTO U TOTO K€ Tejia B
pPa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl, NPaAKMUKYM

N3ydyeHne HEPAaBHOMEPHOIO JBWKECHHUS C LEIbIO OMNPEACICHUS MIHOBEHHOM
CKOpPOCTH.

N3Mepenue yckOpeHusl Mpy NPSIMOJIMHEMHOM PABHOYCKOPEHHOM JIBUKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKECHUH.

N3mepenre yckopeHusi CBOOOTHOTO TMaJeHUsl (PEKOMEHIOBAHO HCIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3yuenne nBuXKEHUS Tesa, OPOIIEHHOrO0 rOpU30HTaIbHO. [IpoBepka rumoressl o
NpSIMOK MIPOTIOPIUOHATIBHON 3aBUCUMOCTH MEX]Y JabHOCTBIO MOJIETA U HAYaJIbHOMN
CKOPOCTBIO TeJa.

N3yueHue NBUKEHUS TEJa MO OKPYKHOCTH C TOCTOSIHHOW TIO MOJTYJIF0 CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIeproaa oOpaIieHuss KOHMYECKOT0 MasSTHHKA OT €ro
MapaMeTPoB.

Tema 2. /lunamuka

IlepBeii  3axkoH HeroTtoHa. HMHepumanbHble cuctemsl orcuéra. IlpuHiun
otHocuTenbHOCTH [anunes. HeuHeprumanbHble CcuUCTEMBl OTcu€ra (ompenerneHue,
MIpUMEPBHI).

Macca tena. Cuna. [IpyHIumn cynepno3unuu Cul.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHMS. DKBUBAJIECHTHOCTh I'DABUTALIMOHHON M WHEPTHOM
MAacCBl.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHMsSI CBOOOJHOIO MAaJEHUsl OT BBICOTHI Haj
[IOBEPXHOCTBIO IJIAHETHI U OT reorpapuueckoi MupoThl. [IBukeHre HeOECHBIX TN U UX
ciyTHUKOB. 3akoHbI Kemiepa. [lepBas kocmMudeckas CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, JBHXKYIIEToCs C yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXEHUS U CUJIa TPEHUS ITOKOSL.
Koaddutment tpenus. Cuiia cCOnpOTUBICHUS IPU IBHKEHUH TEa B KUAKOCTH HIIU Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIFHOTO JIBUKCHUSI.

Jasnenue. 'mapocratnyeckoe aapienue. Cuina Apxumena.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOIECChI: MOAIUITHUKA, TBUKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

[[emoncmpayuu

HaOmnronenue nBUXEHUS TeJl B UHEPIMATbHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCUETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

KaueHnne nByX MUIMHIPOB WIH IIAPOB Pa3HOM MACChI C OJITMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHME PABHOACHCTBYIOIIECH MPUI0KEHHBIX K TEIY CHII C MPOU3BEACHUEM
MACCBhI T€Jla Ha €70 YCKOPEHUE B UHEPLUUAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIKX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U AJCHUM.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHeHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUSL.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomwi, NPAKMUKYM

N3mepennie paBHOACHCTBYIOIICH CHII TIPU IBMKEHUH OpycKa MO HaKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JBUKEHUS OpyCKa 110 HAKJIOHHOU
IIJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCChI.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U
PE3MHOBOM 00pa3iie, oT ux aedopmaruu.

N3ydyeHne IBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, [IEPEKUHYTOMN Yepes3 JIETKUN
0JIOK.

N3mepenue ko3¢ duiirieHTa TpeHuUs 1Mo BeIMYUHE YTIII0BOro Koddduimenta
3aBucumoctu Ptp(N).

HccnenoBanue nBuxeHus: Opycka 1o HAKJIOHHOW MIIOCKOCTH C IEPEMEHHBIM
K02 PUIMeHTOM TpEHU4.

M3yuyeHue nBMKEHUS TPy3a Ha Baly C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena

AGcomoTHO TBEpa0E Teno. [locTynaTenbHOe U BpalaTeabHOE IBUKEHUE TBEPOTO
Tesna. MOMEHT Cuibl OTHOCUTENIBbHO OcH BpamieHus. Ilnedo cunbl. Crioxenue cui,
MPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.
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YcroitunBoe, HeyCTOWUYMBOE, O€3pa3IMIHOE PABHOBECHE.
TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE TIPOLIECCHI:

KPOHIITENH, CTPOUTENIbHBIN KpaH, PEIIETYATHIE KOHCTPYKIIUU.
[lemoncmpayuu

Y cnoBus paBHOBECHS.

Buer paBHOBeCHS.

Yuenuueckuu sxcnepumenm, 1abopamopnsie pabomsi, RPAKMUKym
HccenenoBanue ycaoBUM paBHOBECHUS TBEPAOIO Tea, UMEIOLIETO OCh BPAILLECHUS.
KoHcTpynpoBanue KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.
N3ydenne ycToMdnBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOMIAb ONIOPBI.

Tema 4. 3axkonbl COXpaHeHUA 6 MEXAHUK

NmMnynec MarepralbHOM TOYKH, CHUCTEMBI MaTepUaNbHBIX TOo4yeK. LleHTp Mmacc
CHCTEMBI MATEPUAIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnyibe CHITBI M1 I3MEHEHHE UMITYJIBCA TEIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

MoMeHT nmnyJibca MaTepuagbHOM TOUKHU. [IpencraBienne o cOXxpaHEeHn MOMEHTA
VMITYJIbCA B LICHTPAJIbHBIX IOJIAX.

Pabora cunpl Ha MaJloM W Ha KOHEUYHOM IiepeMemieHuu. ['paduueckoe
npeacTaBieHue padOThl CHIIBI.

MoOUHOCTD CUIIBI.

Kunetnueckass »Heprus wmarepuaqbHOM TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHuManbHBIE W HENOTEHUMANBbHbIE CHIbl. lloTeHunanbHas  dHEpruUs.
[ToTennmanbHass 3Heprusi ynpyro aedopMUpoBaHHOM npyxkuHbl. I[loTeHunanbHas
SHEprus Tena B OAHOPOAHOM TpaBUTALMOHHOM moje. [loTeHnuanbHas sHEprus Tena B
IPABUTALMOHHOM I10JI€ OJHOPOAHOIO I1apa (BHYTpPH U BHE apa). Bropas kocMuueckas
CKOpOCTb. TpeThs KOCMUYECKAS] CKOPOCTb.

CBsi3b paOOThl HEMOTEHLMAJIBHBIX CUJ C HM3MEHEHUEM MEXaHWYECKOW SHEpPIruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymn 11 MOCATBHOM JKUAKOCTH Kak CJIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: JBHIKEHHE PAKeET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Ilemoncmpayuu
3aKOH COXpAaHEHUsI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
N3mepenne MOIHOCTH CHUJIBI.
W3menenune sHepruy Tena Mpu COBEPIICHUN PabOTHI.
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Bzanmubie npeBpamieHnss KHHETUYECKON U MOTEHIIMAIBHON SHEPTUHN MPU JCUCTBUU
Ha TEJIO CHJIBI TSXKECTU U CHIIBI YIIPYTOCTH.
CoxpaHeHHE SHEePTHH MPU CBOOOTHOM TIaICHHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM

N3mepenne uMIysbca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSI, CKOPOCTH MOJIEH AJIEKTPOMOOMIISI U MOUTHOCTHU CHJIBI TATH.

CpaBHEHME U3MEHEHUS NMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanue COXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3mMepeHne KHHETUYECKON YHEPTHUM TEJIA [0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHHSI MOTEHIMAIBHOW SHEPIUM MPYKUHBI C pPabOTOM CHIIBI
TPEHUS.

Omnpenenenre padoThl CUIIbI TPEHUS MPU IBUKEHUH TEJIa 10 HAKIIOHHON IJTIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3uka u repmoauHammuka Tema 1.
OcHO06bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE MOJOXKEHUS MOJEKYIsIpHO-KMHeTH4Yeckor Teopuu (MKT), ux onsiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHHE. XapakTep JBIKCHHUS U
B3aUMOJICMCTBUSA YaCTUI] BelIeCTBA. MOIeNIN CTPOECHUS ra30B, KUJKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeseil. Macca u pa3Mepbl MOJIEKYIT
(atomoB). KonnuectBo BemectBa. [loctossHHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ wusMepenus. Illkana
temneparyp Llenbcust.

Mogenb uaeanbHOTO ra3a B MOJICKYJISIPHO -KHHETUYECKON TEOPHUM: YAaCTUIBI ras3a
JBHXKYTCSI XaOTUUECKHU M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHenue  MeHnneneeBa-Knamnelipona.  AGconroTHas
temneparypa (mkana temneparyp KensBuna). 3akoH J[lambroHa. M3ompornecchl B
UJICAIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe mpeacTaBieHue
M30IPOIIECCOB: M30TEpMa, U30X0pa, n300apa.

CBsi3p MEXIYy JaBICHUEM U CPEIHEH KUHETUYECKOM IHEPrHeil MOCTYMATEeIbHOTO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ MACaTbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO -
KMHETUYECKOU TEOPUHU UJICaTTbHOTO Ta3a).

CBsi3bp  aOCONIOTHON TeMIepaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHein
KUHETUYECKOU YHEPTUEH MOCTYNATENbHOTO TEMJIOBOTO JBUKEHUA €€ YaCTHII.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHUECKHE MPOIECChl: TEPMOMETP, OapoMeTp,
MOJy4€HNE HAHOMATEPHUAJIOB.

[[emoncmpayuu
Mopenu ABUKEHUS YaCTHI] BEISCTBRA.
Mopenb GpOyHOBCKOTO JIBUKEHUS.
Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.
Juddy3us xuakocTeit.
Mogpens onbita llTepHa.
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[IpuTsKeHrE MOJIEKYL.
Mopnenn KpUCTaUIMYEeCKUX PEMIETOK.
Habmroienue 1 ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM

HccnenoBanue mpoiiecca yCTaHOBIICHUS TEIUIOBOTO PaBHOBECHS MPHU TEIIOOOMEeHe
MEXKy TOpSYEH U XOJIOJHON BOAOM.

W3ydyeHne H30TepMHUYECKOro mpolecca (PEKOMEHJOBAHO  HCIOJB30BaHUE
1ndpoBoii 1abopaTopun).

N3yyeHue n30XopHOro nporecca.

N3ydenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiurol

Tepmogunamuueckas (TJl) cucrema. 3agaHue BHEIMIHUX  YCJIOBHM ISt
TEPMOJMHAMHYECKON cUCTeMbl. BHemHue W BHyTpeHHHE mmapameTpbl. [lapamerpbl
TEPMOJUHAMHYECKON CHCTEMbI KaK CpEJHUE 3HAYCHHSI BEJIMYMH, OMUCBHIBAIOIINX €&
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJUHAMHUKHU. Camonpou3BoibHas  penakcamus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenbs uaeanbHOro raza B TEPMOAMHAMUKE - CUCTEMA YPAaBHEHUM: yYpaBHEHUE
MenneneeBa-Knaneipona W BBIpaXKEHUE JUISI BHYTPEHHEHM DJHEPIrUH. Y CIOBHUS
MPUMEHUMOCTH 3TOW MOJENH: HU3KASI KOHLUEHTPALHWs 4YaCTHUIL, BEICOKHUE TEMIIEPATYPHI.
BrIpakeHne i1 BHYTPEHHEN SHEPTUHM OJJHOATOMHOTO UIEaJIbHOIO rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DOneMeHTapHasi pabora B TepMoAuHamMuKe. Bwluuciaenue paboThl 1o rpaduxy
npouecca Ha pY -auarpaMmme.

Temnonepeayda kak crocod M3MEHEHUsI BHYTPEHHEH SHEPTUU TEPMOJUHAMUYECKON
cucTeMbl 0e3 coBepieHus padboTsl. KoHBEKIUS, TEIIONPOBOIHOCTD, U3TyUEHHE.

KonmnuectBo Temnotel. TemmoéMkocTh Tenna. Y AeabHas U MOJISIpHAs TEINIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TemwioTra CropaHust TOIUMBa. Pacuér
KOJIMYECTBA TEIUIOTHI Npu Teronepeaaye. [lousatue o6 annabaTHOM Iporecce.

[IepBbIil 3aKOH TepMOJWHAMUKUA. BHyTpeHHss sHeprusd. KoanuecTBO TEIIOTHI U
paboTa KaK Mepbl U3BMEHEHUsI BHYTPEHHEH dHEPTUHU TEPMOIMHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TEpMOJMHAMUKHU [JI PABHOBECHBIX IPOLIECCOB: 4YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEPMOAMHAMUKHU JJIsi HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepenarbh TeIIoTy OT Oojee XOJOJHOIo Tela K 0oJjiee HarperoMy 0e3 KOMIEHCAIluu
(Knay3muyc). HeobpatuMoCcTh TPUPOAHBIX TPOIECCOB.

[Tpunnumnel gerctBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KII/I. [ukn Kapho.
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OKOJIOTUYECKHE ACHEKTHl MCIOJB30BAHUS TEIUIOBBIX JABUraTeneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHHuYeCcKue yCTpoCTBa U TEXHOJIOTHYECKUE TPOLIECCHI: XOJIOTWJIbHUK,
KOHAMIIMOHED, AU3EIbHBIN U KapOIOpaTOPHBINA JBUTATENH, TapoBasi TypOMHA, MOTyuYeHUE
CBEPXHM3KHX TEMIEPATYP, YTHIM3AIUSI «TEIUIOBBIX» OTXOAOB C HCIOJb30BaHUEM
TEIUIOBOTO HAcoca, YTWIW3alusg OHOOPraHMYeCKOro TOIUIMBA [JIsl  BBIPAOOTKHU
«TEIUTOBOI U 3JEKTPOIHEPIHH.

[lemoncmpayuu
W3meHenue Temneparypsl pu aanadaTHdecKOM PacIIupEHUH.
Bo3gymiHoe orauso.
CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEIIECTB.
Cnoco0bl U13MEHEHUsI BHYTPEHHEH YHEPTUH.
UccnenoBanue annabaTHOTO mpoiiecca.
KomnbproTepHble MOJAEIH TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, RPAKMUKYM

N3Mepenue yaeapHOo TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3yueHne B3aMMOCBSA3M DJHEPTHUM  MEXMOJIEKYJISIPHOTO  B3aWMMOJCUCTBUS U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjaeHcanus. VcmapeHue u KureHue. YAelbHasl TEIJIOoTa
napooOpa3zoBaHUsI.

HacpllieHHbIE 1 HEHACBHIILIEHHbIE MTapbl. KauecTBeHHAas: 3aBUCUMOCTD IJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO TIapa OT TEMIIEPaTyphl, UX HE3aBUCHUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT AaBICHUS B KUIAKOCTH.
BnaxxHocTs Bo3ayxa. AOCOTIOTHA U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOMCTB
KpuctayuioB. IlnaBreHne ©  KpucTau3alus. YJAelbHass TEIUIOTa IUIABJICHUS.
CyO6numarnusi.

Hedopmanmu tBEpHoOro Tena. Pactsokenue u cxkarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux nedopmariuii.

TenoBoe pacmipeHue S>KUAKOCTEH M TBEPABIX Tel, OOBEMHOE W JIMHEHHOE
pacmmpeHre. AHTapMOHW3M TEIUIOBBIX KOJI€OaHMWI YacTHI] BEIIeCTBa KaK MPHYUHA
TEIJIOBOT'O paCIIUPEHUsl Tl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUN B (PA30BBIX MMEPEXOAX.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHoe HaTspkeHHE. Ko3(p(GUUIHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanumnspuasie sBneHus. JlaBineHue moJ HUCKPUBJIEHHOM MNOBEPXHOCTBHIO JKHIKOCTH.
®opwmyna Jlannaca.
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TexHuueckue yCTpOﬁCTBa N TCXHOJIOTUYCCKUC IPOHCCCHI: KUIKHNC KPUCTAJUIBI,
COBpPCMCHHLIC MaTCpHaJIbI.

[lemoncmpayuu

TennoBoe pacmnpeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3MmepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopenr HEHbIOTOHOBCKOW KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsl gedopmanmii.

Habmronenue Mansix nedopmarmii.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul, NPAKMUKYM

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTH BO3AyXa U OIIGHKAa MacChl MapoB B
MOMEIICHHH.

N3mepenne koddduiieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiii pe3NHOBOI0 00pa3iia OT MPUIOKEHHON K
HEMY CHJIBI.

Paznen 4. dnekrpoaunamuka Tema 1. Inekmpuueckoe none

DJeKTpu3anms TeN U €€ NposABICHUS. DIIEKTPUUECKHM 3apsaa. J(Ba Buaa
ANEKTPUYECKUX 3apsAA0B. [ [pOBOTHUKH, TUATIEKTPUKHU U MTOITYTIPOBOJHUKH.
DJIEMEHTAPHBIN 3JIEKTPUYECKUAN 3apsAl. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsi/a.
B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

Dnektpuueckoe noje. Ero gelicTre Ha 3JI€KTPUUECKHUE 3aPSIbI.

Hanpsixénnocts anexkrpudeckoro nosist. [IpoOusbIit 3apsia. JInnuu HanpskEHHOCTH
NIEKTpUYECKOro nojst. OMHOPOIHOE 3IIEKTPUUYECKOE TOJIE.

IloTeHIMaNBHOCTD  JIEKTPOCTATHYECKOTO MOJA. Pa3HOCTh IOTEHUHAIOB U
HanpsbkeHue. llorennumanbHas 3Heprus 3apsa B 2JIEKTPOCTAaTUYECKOM IoJe. [loTennnan
AIIEKTPOCTATUYECKOTO NOJsA. CBA3b HANPSYKEHHOCTH OISl U Pa3HOCTH MOTEHLIUAIIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJTHOPOJHOTO, TAK U HEOJTHOPOIHOTO).

[IprHIMD Cynepno3uLUN dIEKTPUIECKUX TTOJIEN.
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[Tone Ttoueunoro 3apsnga. Ilone paBHOMepHO 3apstkeHHOM cdepbl. Ilome
PaBHOMEPHO 3apshKEHHOTo 1Mo 00béMy Mmapa. [lone paBHOMEpPHO 3aps>KEHHOU
OeCKOHEUHOM TUIOCKOCTH. KapTuHbl JUHUA HaNpsHKEHHOCTH OTUX MOJied |
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.
JIMBAEKTPUKU B 3JIEKTPOCTATUYECKOM MoJie. [JusnekTpudueckas MpOHUIIAEMOCTb
BEILIECTBA.

Konnencatop. ONeKTpOEMKOCTh KOHIEHCATOPA. OIJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHoe coenuHeHue KoHAeHcATOpoB. IlocienoBarensHoe coenvHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

JIBrxkeHHEe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE IPOLECCHI: AIEKTPOCKOIL,

AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3AILUTA, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,

KOHJIeHcaTophbl, reneparop Ban ne I'paada.

[lemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TTOJIE€ ABYX 3apsIKEHHBIX MUIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AlUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U IEPEMEHHON EMKOCTH.
3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOT0 KOHIEHCATOPa OT IIOMAAH TUIACTHH,
PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHJIEHCATOpa.

3apszKa 1 pa3pska KOHJIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii sxecnepumenm, nabopamopnsle pabomuwl, npaxmuxym OLIEHKaA CUI

B3aUMO/ICHCTBUS 3apsSHKEHHBIX TEJL.

HaOmronenue mpeBpaliieHudss dHEPTUM 3apsHKEHHOrO KOHJIGHCATOpa B DHEPTUIO
U3IIy4YEeHHS CBETOJIMO/A.

N3yueHnne npoTekaHus TOKa B 1IETH, COJepKallleil KOHIEHCaTop.

Pacnpenenenre pa3HOCTH MOTEHIMAIOB (HANPSHKEHHUS) MPU TMOCTIEA0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOpA Yepe3 pe3ucTop.

Tema 2. Ilocmoannslit 31eKmpudecKuii mok

Cuna toka. [IoCTOSHHBIN TOK.

VYcnoBus CyniecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. McTouHuku ToKa.
Hanpsoxenue ™ u DJ1C .

3akoH OMa /J1sl ydacTKa LEMu.
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DNEKTPUYECKOE COMPOTUBJIEHUE. 3aBHUCHUMOCTb CONPOTUBIIEHHUS OJHOPOJHOIO
IIPOBOJHMUKA OT €r0 JUIMHBI U IUIOIIAAH ITONIEPEYHOTO CEYEHUS. Y IEIbHOE CONPOTUBIICHUE
BEILIECTBA.

ITocnenoBarenbHOE, MapAILIETBHOE, CMEIIIAHHOE COEIMHEHNE TPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX JIeKTpuyeckux uenei. [Tpasuna Kupxrodga.

Pabota snexktpuyeckoro Toka. 3akoH [[xoynsa-Jlenuna.

MOIIHOCTE DJNEKTPUYECKOro TOKa. TemnoBas MOIMHOCTh, BBIAEHAEMAas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUE MCTOYHMKA TOKa. 3akoH Oma g MOJHOU
(3aMKHYTO#1) 3JIEKTpUUECKOM 1ernu. MOIHOCTh UCTOYHUKA ToKa. KOpOTKOE 3aMbIKaHUE.

KonnencaTop B enu noCTOSTHHOTO TOKA.

TexHuyeckne yCTpouCTBa U TEXHOJIOTUYECKHUE TIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK IIEKTPUIECKON IHEPTUH.

[lemoncmpayuu

N3mepenne cUilbl TOKA U HANIPSKEHUS.

HccnegoBanue 3aBUCHMOCTH CHIIBI TOKA OT HANPSKEHUS JUIsl PE3UCTOpA, JAMIIbI
HaKaJIMBaHUS U CBETOJIUOAA.

3aBUCUMOCTh CONTPOTUBIICHUS UIMHAPUYECKUX MPOBOJIHUKOB OT JIMHBI, IUIOIIA/IN
NONEPEYHOr0 CEYEHHsI U MaTepuara.

HccnegoBanue 3aBUCHMOCTH CHIIBI TOKa OT CONPOTUBIIEHUS MPH TMOCTOSHHOM
HaIpPsHKEHUH.

[Ipsamoe m3mepenue I/]C. KopoTkoe 3amblkaHHE TaJbBAaHHUYECKOTO JJIEMEHTA U
OILICHKa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeii.

HccenenoBanue pa3HOCTH MOTEHLIUATIOB MEK/y ITOJIFOCAMU HCTOYHUKA TOKA OT CHJIBI
TOKa B LICIIH.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomsi, NPAKMUKym

HccnenoBanne CMEIIaHHOTO COSIMHEHUS Pe3UCTOPOB.

H3mepenue yaenbHOTO COMPOTUBIICHHSI POBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIMPSDKEHUS JJTS JIAMIThl HAKaTHBAHHMSL.

VYBenuuenue npejesna u3MepeHus: ammepmeTpa (BoJIbTMETPA).

Nzmepenune DJIC 1 BHYTPEHHETO COMPOTHBIICHUS UCTOYHUKA TOKA.

UccnenoBanme 3aBucumoctd DJ[C raibBaHMUYECKOTO 3JIEMEHTa OT BPEMEHH IPH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3sHOCTH MOTEHIIMATIOB MEXKAY MOJIFOCAMHU UCTOYHHUKA TOKA OT CHJIBI
TOKA B IIETIH.

I/ICCHGI[OBEIHI/IG 3aBUCUMOCTH I1OJIC3HOMU MOITIHOCTHU MCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ pazuunvix cpeoax

DneKkTpuyecKas MPOBOAUMOCTb Pa3IUYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOAUMOCTD
TBEPIBIX METAJIOB. 3aBUCHUMOCTh COINPOTHUBJICHHUS METAJUIOB OT TEMIIEpPaTyphl.
CBepx1mpoBOUMOCTb.
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DNEeKTpUYEeCKn TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.
[TonmynpoBonHuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJAUMOCTbD IOITYIIPOBOAHHUKOB.
CoiictBa p-n-nepexoaa. [1oaynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B DJEKTPOJIMTAX. JIEKTPOJIUTHYECKAs JUCCOLUALMA.
OnekTponus. 3akoHsl Dapajes AJs AJIEKTPOIU3A.

OnexkTpuyeckuid TOK B ra3ax. CamMoCTOSATENbHBIM U HECAMOCTOSTENIbHBINA pa3psil.
Paznuunbie THIIBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [1nazma.

TexHUYEeCKUEe yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: Ia30pa3psIHbIE JaMIIbl,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, MOJIYNPOBOAHUKOBBIE MPUOOPHI: AHOJ, TPAH3UCTOP,
dboToanoa, CBETOAMOA, TalbBaHUKA, paUHUPOBAHME MEAM, BBIIIABKA ATIOMUHUS,
AJIEKTPOHHAsE MUKPOCKOIIHS.

[lemoncmpayuu
3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYyPHI.
[1poBOAMMOCTD AIEKTPOJIUTOB.
3akoHbI 2JIeKTpoau3a Papajes.
N ckpoBoii pa3psii U MPOBOJAUMOCTD BO3/1yXa.
CpaBHeHHME NMPOBOJIUMOCTH METAJJIOB M TTOIYTPOBOJHUKOB.
OJIHOCTOPOHHSIS MPOBOJIMMOCTD JIUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM
HaGmronenue amexTpoiusa.
N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.
HccnenoBanrie 3aBUCUMOCTH COMIPOTUBIICHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JTHOIA.

Du3n4ecKuil NPaKTUKYM

CnocoObl u3MepeHus: (PU3NUEeCKUX BEJIWYUH C KCIOJIb30BAHMEM aHAJIOTOBBIX W
HU(PPOBBIX HM3MEPUTEIIBHBIX MNPUOOPOB M KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOJIIOTHBIE YW OTHOCHUTEIIbHBIE TOTPEIIHOCTH U3MEPEHU (U3MUECKUX BEIMYMH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, MCCIIEOBAHUN 3aBUCUMOCTEHN (HM3HUECKUX
BEIIMYMH, TMPOBEPKA TMPEUIOKEHHBIX THUIMOTE3 (BBIOOP U3 pPabOT, OMUCAHHBIX B
TEeMaTUYECKUX pasznenax «YUYeHHYECKHH JKCIIEPUMEHT, JabopaTopHbie pPaOOTHI,
MPAKTUKYM» ).

MeknpeaMeTHbIE CBSI3H

Nzyuenue xkypca Qusuku yriyoséHHoro ypoBHs B 10 kiacce OoCylIecTBISETCS C
y4€TOM cofepkKaTebHBIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie noHAmus, CeA3aHHbLIE C U3VYEHUEM MEmOo008 HAYYHO20
no3HaHus. SIBICHHUE, HAYYHbIN (DaKT, TUmoTesa, pu3nueckas BEIMUMHA, 3aKOH, TEOpUs,
HaOJIoIeHUE, SKCIEPUMEHT, MOJEIUpPOBaHHEe, MOJENb, H3MEpPEHHE, IOTPEIIHOCTH
U3MEpEHH, N3MEepUTENbHbIE TPUOOPHI, HUPPOBas 1a00paTOpusI.
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Mamemamuxa: Pemienue cuctembl ypaBHeHM. JIuHelHas QyHkuus, mapadona,
runep6ona, ux rpaduku U cBorcTBa. TpuroHomerpuueckue QyHKIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIAECTBO. BEKTOphl M uX
MIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: MexaHWuecKoe BIKEHHWE B KHUBOW mpupozae, auddysus, ocMmoc,
TEIUIOOOMEH KHMBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKaIOLIEH Cpebl,
yTWIM3auus  OMOOPraHWYEeCKOro  TOIUIMBAa  JJIsi  BBIPA0OTKM  «TEIUIOBOW» U
ANEKTPOIHEPTHH, MOBEPXHOCTHOE HATSXKEHHE W KalWULIPHBIE SIBIEHUS B MPUPOJE,
AIIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: ITUCKPETHOE CTPOECHHE BEUIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, OJIy4YeHHe HAHOMATEepUaJIoB, TEIIOBBIE CBOMCTBA TBEPIBIX
T€J, >KUAKOCTEM M Ta30B, XUAKUE KPUCTAILIbI, SJEKTPUUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUUECKAS JUCCOLIMALINS, TaJIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIH.

l'eocpagpus: BnaXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa30BaHUE JBMXKEHHI C HCIOIb30BAHUEM MEXAHU3MOB, YUET
CYXOrO0 U JKUIKOTO TPEHUS B TEXHUKE, CTATHYECKUE KOHCTPYKIMH (KPOHILUTEHH,
penieTyarbie KOHCTPYKIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKU B TEXHUKE
(rupockomn, BOAOMET U APYIHE), IBUTAaTeIb BHYTPEHHErO0 CropaHus, rnapoBas TypOUHA,
OBITOBOM  XOJOJIWJIBHUK, KOHJMULHUOHEP, TEXHOJOTMH TIOJYYEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJI€ HAHOMATEpPHAJIOB, 1 HAHOTEXHOJOTUH, JIEKTPOCTaTHYECKas
3alllMTa, 3a3€MJIEHUE 3JIEKTPONpHOOpPOB, ra3opa3psaHbIe JaMIlbl, MOIYIPOBOJIHUKOBBIE
MpuOOpPHI, TATbBAaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHAMMKA
Tema 4. Macnumuoe none

B3auMogelicTBUE MOCTOSIHHBIX MAarHWTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
none. BekTop MarHuTHOW WMHAYKUMH. [IpvHIMII Cynepno3Wuuy MarHUTHBIX ITOJIEH.
JIMHMY MarHUTHOW UHIYKIIHH.

MarHutHoe 10Jjie TPOBOJHHMKA C TOKOM (IIPSMOro MPOBOJHWKA, KATYIIKH WU
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HampaBiI€HUE U MOIYJb. JIBH)KEHHE 3apsHKEHHOW YacTULBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

MaruautHoe noJsie B Beectse. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHU4eCcKHre yCTPOMCTBA U TEXHOJIOTHUYECKHUE TTPOLECCHI: MIPUMEHEHHUE
MOCTOSIHHBIX MAarHWTOB, SJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DICKTPOJABUTATEIIb
Axo0u, yCKOPUTEIN JI€MEHTAPHBIX YACTHII.

[[emoncmpayuu
KapTtuna nuHUN MHIYKIMM MarHATHOTO TOJIS MOJOCOBOTO U IMOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.
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KaptuHa nuHUNA MarHUTHOW MHAYKUMM TOJS JUIMHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JlenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOmronenue nBukeHus myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[IpuHIMT JEUCTBUS AJIEKTPOUIMEPUTEIHHOTO MpHOOpa MarHUTOAJICKTPUUYECKOU
CHCTEMBI.

Yuenuueckuii sxcnepumenm, n1abopamoptsie pabomol, NPAKMUKYM

HccnenoBanre MarHUTHOTO OJIS IIOCTOSIHHBIX MAarHUTOB.
HccnenoBanre CBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.
N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OrnpenesieHUEe MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnekmpomacHumnas uHOYKyu

SIBrieHHE SIIEKTPOMArHUTHON MHAYKUHMH. [IOTOK BEKTOpa MarHUTHON WHIYKIIMH.
OJC wuHaykuuu. 3akOH SJEKTpOMarHWuTHOW wuHAykuun @apazges. Buxpesoe
anekTpuyeckoe nose. Toku Dyko.

O/JC uHayKuUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NunykTtuBHOCTh. KaTymika MHAYKTUBHOCTU B LIEMH IOCTOSIHHOIO TOKa. fBieHuHe
caMouHaykuuu. J/JC caMOMHAYKIIUH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne ycTpoOCTBa M TEXHOJOTUYECKUE MPOLECCHl: MHIYKIIMOHHAS TIEYb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIH.

[[emoncmpayuu

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIUU.

Hccnenosanne 3aucuMocty J/]C MHAYKIMHA OT CKOPOCTH U3MEHEHUSI MArHUTHOTO
MTOTOKA.

ITpasuno Jlenua.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIAH.

HccnenoBanne 3asucumoct DJ{C caMOMHIYKIIMHM OT CKOPOCTH MU3MEHEHUS CUJIbI
TOKA B LEIIN.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomoi, NPAKMUKYM
HccnenoBaHue sIBICHUS JIEKTPOMArHUTHOW WHAYKIIHH.
Omnpenenenre MHAYKIIUNA BUXPEBOTO MAarHUTHOTO TTOJTSI.
HccnenoBaHue SBICHUS CAMOUHIYKITHH.

COopka MOJIeNu IEKTPOMArHuTHOTO TeHEpaTopa.
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Paspnen 5. KosieOanus u Bostnbl Tema 1. Mexanuueckue
Konebanus

Konebartenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

['apmonnyeckue kosebanus. KunemaTmueckoe W JAUHAMUYECKOE OIHMCAHHME.
DHEpPreTU4ecKoe ONUCAaHUE (3aKOH COXpaHEHUS MEXAHMYEeCKOW »sHepruu). BriBoa
JUHAMUYECKOTO ONHCAHUS TaPMOHUYECKUX KOJIEOAHMH U3 HUX DHEPreTHYECKOro H
KHHEMAaTHUYECKOTO ONKUCAHHUS.

Ammmntyga u ¢asza konebanuid. CBSI3p aMIUTUTYIbl KOJICOAHWM HMCXOIHOM
BEJIMYMHBI C aMILTUTYIaMH KOJIEOaHUI €€ CKOPOCTH U YCKOPEHUH.

[lepuonq wu wyactota xkoneOanmii. Ilepuox Mambix CBOOOIHBIX KOJI€OaAHMI
MaTeMaTU4YecKoro MaaTHuka. Ileproa cBOOOIHBIX KOIEOaHU IPYKUHHOTO MASITHUKA.

[lonsiTue o0 3aryxarommx KojeOaHusX. BbeIiHykIeHHble KoneOaHus. Pe3zoHaHc.
Pe3onancHas kpuBad. BimsHue 3aryxaHus Ha BUJ  PE30HAHCHOM  KPHUBOM.
ABTOKOJICOaHUS.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHl: METPOHOM, Yachl,
Kauelu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

[lemoncmpayuu

3anuch K01e0aTeIbHOrO IBMKCHHUS.

Habnrogenue HE3aBHCUMOCTH TEPUOJA MaJbIX KOJeOaHWil rpy3a Ha HUTU OT
aAMIUTUTY/IbI.

Uccnenosanne 3aTyxamnmx KojaeOaHUW M 3aBUCMMOCTU TEPHOJIa CBOOOHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanue konedaHuii rpy3a Ha MAaCCUBHOM MPYKHUHE C LIENIbIO (POPMUPOBAHUS
MPEACTABICHUI 00 HI€aIbHON MOJIENU NPY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUH MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomwl, NPAKMuKym
N3mepenue nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yuenue 3aK0OHOB JBUKEHUSA TeJa B X0JI€ KoJieOaHU Ha yIpyroM MojBece.
N3yuenune nBMKEHNS] HUTSAHOIO MasiTHUKA.
[IpeoOpazoBaHue sHEPTUH B PY>KUHHOM MAasITHUKE.
HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXaIOIIKUX KOJIEOAHUIA.
HccnenoBanue BoIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHuule Koedanus

Koneb6arenbupiit kKoHTYp. CBOOOAHBIC AIEKTPOMATHUTHBIE KOJIEOAHUS B UJI€aTbHOM
KonebarenbHOM KOHTYpe. @opmyna TomcoHa. CBsI3b aMILTUTYIBI 3apsiia KOHIEHCATOPA C
aMIUTUTYJION CHIIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHHOM KOJeOATeIbHOM KOHTYPE.

3aryxaronue 3JIeKTPOMAarHUTHEIE KoieOanus. BeIHYKIeHHBIE 2JIEKTPOMAarHUTHBIC
KoJIeOaHmsl.
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[IepemeHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYJHOE U JICHCTBYIOIIEE
3HAUYEHUE CHUJIbI TOKA U HANPSLKEHUS TIPU PA3IMYHON opMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJlalbHBIA TIEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTM B IEMA CHUHYCOUAAIBHOTO IIEPEMEHHOrO0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Uneansubiii  Tpanchopmatop. [IpowsBoiacTBo, mnepenaya U moTpedieHUe
ANEKTPUYECKON SHEPTUH.

OKOJOTUYECKHE PHUCKUM TMpPU MOPOU3BOACTBE  JIIEKTpo3Hepruu. KynbTypa
HCIOJIb30BaHUs JIEKTPOIHEPTUU B ITIOBCEAHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHL: JIEKTPUUECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH dJIEKTPOIIepeaay.

[[emoncmpayuu

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJICOAHUW OT WHIAYKTUBHOCTH M EMKOCTHU
KOHTYypa.

OcuuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eHeparop He3aTyXalOIIUX JIEKTPOMArHUTHBIX KOJICOAHUM.

Mogenb 351IeKTPOMarHuTHOTO TeHEPaTopa.

BrIHyXIeHHbIE CHHYCOUATbHBIC KOJICOaHMS.

Pe3ucTop, kaTymka HHIYKTUBHOCTH U KOHAEHCATOP B LENH NEPEMEHHOTO TOKA.
Pe3oHaHc 11pu nociie10BaTeIbHOM COEAUHEHUN PE3UCTOPA, KATYIIIKU UHAYKTUBHOCTH U
KOHJEHCcATopa.

Y cTpoiicTBO U pUHLIUI IEUCTBUS TpaHchopmarTopa.

Mojenb TUHUY 3JEKTPONEPEaAYH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomwl, NPAKMUKyMm

N3yuenue tpancpopmaropa.

HccnenoBanre TEPEeMEHHOTO TOKa 4Yepe3 IMOCJIEA0BATEIbHO COCAMHEHHBIC
KOHJIEHCATOP, KaTYIIKy W PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHCA.

HccaenoBanre pabOThl HCTOYHUKOB CBETA B IICTIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 21eKmMpOMASHUMHbLE GOJIHbL

Mexannueckue BOJIHBL, YCIOBHS HX pacnpoctpaHeHus. Ilomepeunsie u
MIPOJOJIbHBIE BOJMHBL. [leprnona, cKOpocTh pacnpocCTpaHeHUs W JUIMHA BOJHBI. CBOKCTBa
MEXaHUYECKUX BOJIH: OTpAKEHUE, TpesioMiIeHre, uHTepdepeHus u Audpakius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

OJIEKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHUS DJICKTPOMATHUTHBIX BOJIH.

Bzanmuas opueHTanus BEKTOpoB S, B, V' B 3JIEKTpOMarHMTHOW BOJIHE.
CBOICTBAa 3JEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEIOMIICHUE, MNOJspU3alus,
uHTepdepeHIus u qudpaKius.
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[IIxkana 5>JIEKTPOMAarHUTHBIX BOJH. I[IprMEHEHHE >IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnOCBsI3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, pajap, paguoNpHEMHHK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPA3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Llemoncmpayuu

ObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue otpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepenunn u qudppakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yabTpa3ByKa U €ro MIPUMEHEHHUE.

HabGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJIOH M 4acTOTOM
Kosie0aHMil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, NPETOMIICHUE,
noJisipu3anys, 1upaxius, THTEpPEpeHIHs.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadrOIECTOBOTO U3ITYUEHUMH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomuwl, npakmuxym V3ydenue

[1apaMETPOB 3BYKOBOM BOJIHBI.

N3ydeHnue pacnpocTpaHeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

IIpssMonHEHOE paclpOCTpaHEHHUE CBETa B OAHOpPOAHOM cpene. Jlyd cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OtpaxkxeHne cBeTa. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue wu3z00pakeHUi B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbI NPEOMJICHHS CBeTa. AOCOJIOTHBIA IMOKA3aTeNb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npeaomieHus. [[ocTosHCTBO 4acTOTHI cBeTa
Y COOTHOILIECHHE JJIMH BOJIH P MEPEX0JIE MOHOXPOMATHYECKOIO CBETA YEPE3 TPAHUILY
paszena AByX ONTUYECKUX CPel.

Xon mydeii B mpusme. Jucniepcus cBera. CroskHbIN cocTaB 6emoro ceera. L[Ber.
[TomHOEe BHyTpeHHEE oTpaxkeHue. [IpeaenbHbli yrol MOJIHOTO BHYTPEHHETO OTPAKEHUSL.

Cobwuparomniyie U pacceuBaromue JUH3bl. ToHKas juH3a. DOKYCHOE pacCTOSHUE U
OmNTHYECKasi CHJIa TOHKOW JHMH3bI. 3aBUCHUMOCTH (DOKYCHOTO pPACCTOSHHSI TOHKOU
chepudecKkoit JIMH3BI OT €€ TeOMETPUH U OTHOCHTEIILHOTO TTOKA3aTelIs MPEITOMIICHUS.

dopmylia TOHKOH JIUH3bL. Y BEJIMYECHUE, ]aBAEMOE JINH30M.
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Xon Jyda, TPOLICANIETO JIMH3Y IO TIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontrueckoi ocu. [locTpoerne n300pakeHN TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX U
paccenBarOIINX JUH3AaX U UX CUCTEMaX.

OnTtuyeckue mnpuOopel. Pazpemrarommas cmocoOHOCTh. [1a3 kak omruueckas
cucTema.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MaTepdepennmst cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS
HAOJIOICHUSI MAaKCUMYMOB M MHMHHUMYMOB B WHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpriMepbl K1accuyeckux MHTEP(PEPEeHIIMOHHBIX CXEM.

Hudpakuus cseta. JJudpakiuronnas pemerka. Y cioBre HaOII0SHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(GPAKIIMOHHYIO PEIIETKY.
[Tonapu3zanus ceera.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: OYKH, JyNa, EPUCKOIL,
(dhoToanmnapat, MUKPOCKOII, TPOCKIIMOHHBIN anmnapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAS
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA.

[[emoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

WccnenoBanue npenoMIieHUs CBETA.

Hab6nronenue nojHOro BHyTpEHHETO oTpakeHusi. Mojiesnb CBETOBO/IA.
UccnenoBanue xoaa CBETOBBIX MYyUYKOB Uepe3 MII0CKONAPAIICNIbHYIO INIACTUHY U TPU3MY.

UccnenoBanue cBONCTB U300pasKeHUN B JTUH3aX.

Mojienn MUKpPOCKOIIA, TEJIECKOTA.

Habmronenue natepdepeHnu crera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habnronenue nudpakiyum ceera.

N3yuenue audpakiinoHHON pemETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Habmronenune nucnepcuu cBera.

HaGnronenue nonspusanuu cBeTa.

[TpumeneHre moIAPONIOB JJIs U3YUCHHS] MEXaHUUECKHUX HaIPSHKCHUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomoi, NPAKMUKYM

N3mepenue mokazaTesns IpeToMICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSHHUSI OT BEIeCTBa (Ha MpUMeEpe
KUJKUX JINH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomyuenne n300pakeHNs B CUCTEME M3 TIOCKOTO 3epKajla M JIUH3HI.

[Tomy4yenue n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoHncTpyupoBanue TenecCKOMU4eCKIX CUCTEM.
Ha6monenue nudpakuuu, nHTEpdEpeHIINN U TOISIPU3AIIH CBETA.
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N3ydenne noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTepPepeHInm JIa3epHOTO U3ITyUYCHUS Ha IBYX IETISX.

Ha6nronenue nucnepcuu.

Hab6nronenue u vccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHBI CBETOBOW BOJIHBI.

[TonmydyeHnue crekTpa H3Ay4YEHUS CBETOAMOJA IPU MOMOIIM JAUPPAKIUOHHON
PEIIETKMU.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCHTEIbHOCTH

I'paauiel TPUMEHMMOCTH KJIACCUYECKOM MeXaHuKd. l[locTynartel crienuanbHOU
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. IlpeoOpazoBanust JlopeHia. YcioBue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BpPEMEHH U
COKpAILICHHUE JIJTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl € JHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHUS MOKOSL.

TexHMYecKue yCTpoCcTBA U TEXHOJIOTMYECKUE TIPOLIECCHI: CIIyTHHKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSYKEHHBIX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol, NPAKMUKYM
OnpeneneHrne UMITYJIbCa W SHEPTUU PEIATUBUCTCKUX yacTull (o ¢oTorpadusm
TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka
Tema 1. Kopnyckyaapno-60ano60it 0yanusm

PaBHOBeCHOE TeIIOBOE M3IIydYeHHE (M3IIydeHHE a0COIIOTHO YEPHOTO Tena). 3aKOH
cmenieHus Buna. I unoresa [limanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Onwitet A.I'. CronmeroBa. 3akoHsl (ororddexra. YpaBHEHHE
OunmTenHa 11a poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B 4aCTHOCTH, JABJICHHWE CBETAa HAa a0COJIFOTHO TMOTJIOMIAIOIIYIO U
abCOTIOTHO OTpaxaronryro noBepxHocTs). OnbiTel [1.H. JIebenena.

BonnoBeie cBoucTtBa yactuil. Bomubl ne bpounsa. [nuna BonHbl ne bpouns u
pa3Mepbl 00JaCTH JIOKaIM3alMKM JABIDKYIIEWcs yacTuilbl. KopmyckynspHO-BOJHOBON
nyanusMm. Jludpakius 31eKTpoHOB Ha KpUCTAILIAX.

Cnemnduka wusmepeHuii B Mukpomupe. COOTHOIICHHUS HeEompeaeaEéHHOCTeN
['eitzenbepra.

TexHn4eckre yCTpOMCTBa U TEXHOJIOTUYECKUE ITPOLECCHI: CIIEKTPOMETD,
dboTodIEMEHT, POTOAATINK, TYHHETBHBIN MUKPOCKOTI, COTHEUHAs OaTapesi, CBETOIUOI.

[lemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHET0 GoTodddexTa.

Uccnenoanue 3aBUCHUMOCTH CONPOTHUBIICHUS MOJYTIPOBOJHUKOB oT
OCBEIIEHHOCTH.
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CeToauo.
ConHeunast GaTtapes.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomwi, NPAKMUKyM
HccnenoBanue poTtopesucropa.
N3mepenne noctostHOM [Imanka Ha ocHOBE uccnenoBanus Gporodddexra.
HcciemoBaHue 3aBUCMIMOCTH CHITBI TOKA Yepe3 CBETOAUO OT HAIIPSKCHHS.

Tema 2. @u3zuka amoma

OneIThl 1O HCCIAEAOBaHUIO CTpoeHUs aroma. [lnanerapHas Mopenb aroma
Pesepdopna.

[Toctynatet bopa. U3nydenne u mornomieHue (POTOHOB MpHU IMEPEXoJie aTroMa C
OJIHOTO YPOBHS SHEPTUU HaA JIPYTOM.

Bunb! cnexktpoB. CriekTp ypoBHEH SHEPTUU aTOMa BOJIOPO/IA.

CrioHTaHHOE U BBIHYXJICHHOE U3IIydeHHEe cBeTa. Jlazep.

TexHuYecKue yCTpONWCTBA M TEXHOJOTHUYECKHUE MPOIECCHl: CIICKTPAIbHBIA aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

[[emoncmpayuu
Mopnens onbita Pesepdopna.
Habnronenue TMHEHYaThIX CIIEKTPOB.
YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.
OmnpeneneHue JJIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomwi, NPAKMUKyMm

Hab6nronenue muHeyaToro CexTpa.

HccnenoBanne cnekTpa pa3peKEHHOIO0 aTOMapHOTO BOJIOpOAAa W HU3MEPEHUE
nocTostHHOM PunbGepra.

Tema 3. Duzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnast monens snpa I' eitzenOepra-MBanenko. 3apsa sapa. MaccoBoe 4nciio
aapa. M30rtormsl.

PannoaktuBHOCTh. Anb(a-pacraj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. I’
aMMa-u3Jy4eHHE.

3aKOH paAuMOaKTUBHOrO pacnaga. PagmoaktuBHbele n30Tonsl B npupoae. CBoncTBa
MOHU3UPYIOUIETO M3JIydeHUsd. BiMsHuE paaroOakTUBHOCTH HA JKHUBBIE OPTaHU3MBL.
EctecTBennsiit hon m3nydenus. Jlosumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [lenenue u cunrte3 smgep. AnepHsie peaktopsl. [IpoGiembl
YIPABJISIEMOTO TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMYECKHE ACHEKThl Pa3BUTHUS SIEPHOU
DHEPIrEeTUKH.

Mertoap! perucTpannuy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTUL.

@OyHIaMEHTAJIbHbIE  B3aUMOJACHCTBUSA.  bapuOHBI, ME30HBI U  JICHTOHBIL.
[IpencraBnenne o CtangapTHOM Moaenu. KBapk -rirooHHas MOJEINb aIpOHOB.
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®dusuka 3a npeaenamu CtaHaapTHON Mojenu. TémMHas MaTepust U TEMHAsl SHEPTHS.

EnunHcTBO Pusnueckoit KapTUHBI MHpA.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE IMPOILECCHL: JO3UMETP, Kamepa
Buinbcona, siepHblii peakTop, TEPMOSIEPHBIN peakTop, aroMHas OomMOa, MarHUTHO -
pe3oHaHcHas ToMorpadus.

Vuenuueckuui sxcnepumenm, nabopamopnsie pabomsi, RPAKMUKyM
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HCCJ’I@I{OB&HI/IC pPaanuOaKTHBHOTO (1)OHa C UCIIOJIb30BAHUCM HO3HUMCTPA.
I/I3yquHe IIOTJIOIICHU A 6eTa-qaCTHH AJIIOMHWHHECM.

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Ortansl pa3BUTHA acTpOHOMMHM. [IpuKIamHOE W MHPOBO33PEHUECKOE 3HAYCHHE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (DU3UKH JIJIs1 OOBICHEHHS IPUPOIBI KOCMUYECKUX
00BEKTOB.

Metoasl acTpOHOMUYECKHUX Uccaen0oBaHUul. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
PaaNOTENEeCKOIIbl, BHEaTMOC(EpHasi aCTPOHOMMUSI.

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/IbI, IIAHEThI, UX BUIUMOE JBHKCHHE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3 .

3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKU. [[narpamMma «CIEKTpalabHBIN Kiacc -
CBETUMOCTBY». 3BE3MBI TJIABHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca -
CBETUMOCTb» JJIsI 3BE3]l IJIABHOM MOCJIEAOBATEILHOCTU. BHYTpEeHHEE CTpOEHHE 3BE3L.
CoBpeMEHHBIE MPEACTABICHUS O TPOUCXOXKACHUM 1 3BoMtoIMK CoJHIIA U 3BE3]1. DTarbl
YKA3HHU 3BE3I.

Mueunsiii [TyTs - Hama [ anaktuka. [lonoxxenne n aemxxenue CosHia B ['anakTuke.
Turnbl rajlakTUK. PajguoranakTuku 1 kBazapbl. UEpHBIE ABIPHI B siApax rajakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3axkon Xa0O0na. Pa3Oeranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

Habmoienus 38€31H0r0 HebGa HEBOOPYKEHHBIM IJ1a30M C HCIIOIb30BaHUEM
KOMIBIOTEPHBIX NMPUIIOKEHUN [T OMPEEIICHHUS MOJI0KEHNS HEOECHBIX 00bEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/1s1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3BI.
Habmonenus B Teneckon JIyHbl, miaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTLICHUIA.

Pu3nvecKuil NPaAKTUKYM

Crioco0Ob1 m3MepeHust (U3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX M
MU(POBBIX HM3MEPHUTEIBHBIX TMPUOOPOB W KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHTEIbHBIE TOTPENIHOCTA HW3MEPEHHH (PU3NUECKUX BEIMYUH.
O1ueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, MCCICIOBAHUA 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH, MPOBEPKA MPEATIOKEHHBIX TUIIOTE3 (BHIOOP U3 PabOT, ONMMCAHHBIX

27



B TEMAaTHUYECKUX pa3fenax «YUYeHUUYECKUH OSKCIEPUMEHT, JIabOpaTOpHbIE padoTHI,
PAKTUKYM» ).
O06o01mariee NOBTOpeHUE

OO6o00mmenrne M cucTeMaTu3alus COJEpKaHUsl pasfenoB Kypca «MexaHuKay,
«MonekynspHas ¢u3zMka ¥ TEPMOAMHAMHKAY, «IIEKTpoauHamukay, «Komebanus u
BOJTHBDY, «OCHOBBI CIICIMAILHON TEOPUU OTHOCHTEIBLHOCTHY, «KBanTOBas (usmkay,
«INeMEeHThI aCTPOHOMUU U aCTPODUIUKI.

Ponb pu3uku u acTpOHOMHM B YKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIIMAIbHON U
ATUYECKOHN cdepax NesTeTbHOCTH YeNIOBEKa, POJib U MECTO (PU3UKU MU aCTPOHOMHUU B
COBPEMEHHOW HAy4YHOUW KapTHHE MHUPA, 3HAUCHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOIIEH,
O0OBSACHUTENLHON U IPOTHOCTHYECKOU PYHKIUHN (HU3NIECKON TEOpUH, POIh (U3MUECKOM
Teopur B (HOPMUPOBAHUM TIPEACTABICHUN O (PU3NYECKON KapTUHE MHpaA, MECTO
(¢u3nYecKol KapTHUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

N3yuenue xypca ¢usuku yriayOnéHHoro ypoBHs B 11 Kitacce ocylIeCTBISIETCS C
YU4ETOM COZIEPKATENBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMy MaTEMaTUKH, OMOJIOTHH,
XUMUHU, TeoTpauu U TEXHOJOTHUHU.

MesicnpeOmemnovie NOHAMUAy CEA3AHHBIE C U3YUEHUEM MEMO0006 HAYUHO20
no3HaHuA: SIBICHHUE, HAY4YHBIN (aKT, TUMoTe3a, Gu3nuecKas BeIMYNHA, 3aKOH, TEOPHS,
HaOJIIOJIEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHE, MOJAENIb, H3MEPEHHE, MOTPEIIHOCTH
WU3MEPEHUM, U3MEpUTENbHBIE MPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: Pemenue cucteMbl ypaBHeHUH. TpuroHomerpuyeckue GyHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl M uX MPOEKIMHM HA OCH KOOPAMHAT, CIOXEHUE BEKTOpoB. lIpom3BomHbie
aneMeHTapHbIX QyHKUUN. [Ipu3Haku mo100us TPEyroJbHUKOB, OMPEAeSICHUE TII0IAan
IJI0CKUX QUryp u oobEéma Ted.

Bbuonocua: snextpuyueckue sIBICHUS B )KUBOU NMpUpPoO/JIE, KoyeOaTeabHbIe JBUKEHUS
B JKMBOW MPUPOJE, SKOJOTMYECKUE PUCKH TPU TMPOU3BOJCTBE IIIEKTPOIHEPTHUH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl, YIbTPa3ByKOBasi AUArHOCTUKA B
MEJIUIIHE, ONITHYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKask CTPYKTypa TBEPABIX TeT,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUICCKON PEETKU, CIEKTPATbHBIN aHAIN3.

T'eozpagpua: wmarHuTHBIC TIONMIOCA 3EMJIM, 3aJIEKU MATHUTHBIX Py, OoTOChEMKA
3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonocua:  NPUMEHEHHUE MOCTOSSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTPOJBUTATEND SIKOOM, TeHEpaTOp MEPEMEHHOTO TOKA, MHAYKIIMOHHAS MeYb, JTUHUU
ANEKTponepeaay, AIEKTPOABUTATENb, pajaap, PaaAUONPUEMHHUK, TEJIEBU30p, AHTECHHA,
tenedoH, CBU-neub, ynbTpa3ByKoBas AMArHOCTUKA B TEXHUKE, TPOCKIIMOHHBIN anmnapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAas OaTapesi, CIYTHUKOBbIE NPUEMHUKH, SAEpHAs
SHEPreTHKa U SKOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHOro mnpeaMera «®DU3UKa» JTOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromuXxcsi  PYKOBOJICTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEW TO3WIHUEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, pacCIIMPEeHHUE JKU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TIPOLECCE pPeaav3alid OCHOBHBIX HANpPaBICHUN BOCIUTATEILHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxkIaHCKOro BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON MO3UIMKA OOYYarOlIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00111€UeTTOBEUECKUX T'YMaHUCTUYECKUX 51
JNEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JIESATEIBbHOCTh B HHTEPECAX IPa)XKTAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMOJICUCTBOBATh C COUUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHUU C UX
GYyHKIMSIMHU ¥ HA3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) MATPHOTHYECKOr0 BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUUCKUX
Y4EHBIX B 00JaCTH (PUBUKHU U TEXHUKE;

3) NyXOBHO-HPAaBCTBEHHOT0 BOCIIHUTAHUSL:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YMCIIE B IESITEIBHOCTH YUYEHOIO;
OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTeTHYECKOro BOCIIMTAHMS:
9CTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYas 3CTCTUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5) TpyaoBoro BOCIMTAHUSI:

MHTEpPEC K pa3inyHbIM cdepaM mpodhecCHOHATBHOW JEesITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHHKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BBHIOOP OymyIen
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,
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TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO H CAMOOOPa30BaHUIO B 00JaCTH (PUUKH
Ha MPOTSDKCHUU BCEU JKU3HU;

6) 3K0JOrHYecKOro BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYPbl, 0CO3HAHUE TTI00abHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUTAaHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpY)KaIOIIEW cpele Ha OCHOBE
3HaAHUS 1IeJIeH YCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA;

Pacmiupenue ombiTa OeATEILHOCTH SKOJOTUYECKON HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HKE;

7) UEHHOCTH HAYYHOTO MO3HAHUS:

c()OPMUPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKON HAYKH;

OCO3HAHHWE LIEHHOCTU HAYYHOW AESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHUS
(U3MKK ~ OCYLIECTBISATH  IMPOEKTHYD W HUCCIEAOBATEIbCKYIO  JIEATEIbHOCTh
VWHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble jornueckue aeiicTBUA:

CaMOCTOATEILHO (POPMYIUPOBATh M aKTyaJIHU3UPOBAThH MPOOIEMy, pacCMaTpHBATh
€€ BCECTOPOHHE;

OTIPEEIATH SN NeATEILHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHNS B pACCMAaTPUBAEMBIX (PHU3NUECKHUX
SIBIICHUSIX

pa3palaThiBaTh IJIaH pEHICHUS MPOOJEMBbI C YYE€TOM aHaIu3a HMEIOIINXCS
MaTepHaATbHBIX ¥ HEMAaTepHUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHHBATh COOTBETCTBHE PE3yJbTAaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBUN ACATEIHHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBHSX PEAbHOT0, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaregabcKue 1eHCTBUA:

BIAJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMA TIOHATHSIMU U METOJaMu
buznyecKoil HayKu;

BJa/IeTh HAaBBIKAMHU Y4YEOHO-HCCIIEOBATEIBCKONM U TMPOEKTHON JESATEIBHOCTH B
obnactu (GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pemieHusi 3amad  (PU3NYECKOTO COJACp>KAHUS, NPHUMEHEHHUIO pa3jMYHbIX METOJI0B
NO3HAHMS,

BJIQJ€Th BHUJAMHU JCSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIpEeTalny, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX CUTYaIUsAX, B
TOM YHUCJIE TIPHU CO3J]aHUH YI€OHBIX MPOEKTOB B 001aCcTH (PU3HKH;
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BBISBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a]1a4y, BBIIBUTAThH
TUNOTE3y €€ pelIeHus], HAXOIUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBa CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBIC B XOJE€ PEIICHUS 33/Ja4d Pe3yJabTaThbl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U  (opMmynupoBaTh COOCTBEHHBIE 3a7aud B  00pa30BaTENILHOI
JESITeIbHOCTH, B TOM YHCIIEe TIPU U3YYCHUH (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT; YMETh
HEepEeHOCUTH 3HAHUSA 10 (PU3UKE B PAKTUUECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0NYCKAIOIINE albTEepPHATUBHBIEC PELLICHUS.

Pabora ¢ undpopmanmeii:

BJIQZICTh HAaBbIKAMU MOJY4YeHUS HHGPOpMaUU (PU3HUECKOrO COAEpPKAHUA U3
VMCTOYHMKOB DPa3HbIX THIIOB, CAMOCTOSITENBHO OCYILIECTBIIATh IIOWCK, aHAJM3,
CUCTEMATHU3allMI0 M HWHTEpIpeTaluio HHQOpMAMK pa3iUYHbIX BUIOB U (opMm
IIPE/ICTABIICHHS;

OLIEHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIOJIb30BaTh CPEACTBAa UH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AL[MOHHBIX 33/1a4 C COOJII0ICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKU OE€30MaCHOCTH, THUTHEHBI, PECypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEPKaHUS B Pa3IMYHbIX (opmaTax ¢ y4y€ToM
Ha3HaueHus MHGOpMAIMM W LEJEBOM ayJAUTOPUH, BbIOMpas ONTUMAJIbHYIO (QopMy
MPEICTABICHUS U BU3yaIH3aLUU.

KomMMmyHuKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBHS:

OCYIIECTBIIATH OOIIEHNEe HA YpOKax (PU3HKHU U BO BHE-YPOUHOU JCATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

IMOHUMATh U UCIIOJIb30BAThH IPEUMYILIECTBA KOMAHAHON U WHANBUIYAJIBHON
paboThI; BEIOUPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUMN C yU4ETOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEN KAXKIOT0 YJIeHAa KOJIJIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOU JEATEIHLHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUH, PACIPEACIIATH POJIU C YUETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXXJOro YYaCTHHKA KOMaHIbl B OOIIMiA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

31



npeajiaraTb  HOBBIC  IIPOCKTBI, OHOCHHBATL HACH C IIO3UIUMHM  HOBHU3HBI,
OPUTI'HHAJIbBHOCTH, Hp&KTH‘ICCKOI?I 3HAaYUMOCTH,

OCYHICCTBJIATh ITO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABIIATE TBOPUCCTBO U BOO6p3.)K€HI/Ie, OBITH HMHHUIIWMATUBHBIM.

PeryasiTuBHBIE YyHHBeEpCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranuszanms:

CaMOCTOATENBHO OCYILIECTBIIATH TO3HABATENIbHYIO ACSITENBHOCTD B 00JaCTH (PU3UKH
U aCTPOHOMUH, BBIABIISTH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIC 3a]a4H;

CaMOCTOSITEIIbHO COCTABIIATH IUIAH PEIICHUS pACUETHBIX M KAYECTBEHHBIX 3a]1a4,
IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NMPEANOUYTEHUI; 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacupsATh paMKH y4eOHOTrO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUN; AeaTh
OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO 3PYIULUU B 00J1acTH (DU3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTyalUsiIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIBHON PEQIIEKCMU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJB30BaTh MPUEMBI pedIeKCUM MJi1 OIEHKH CHUTyallud, BbIOOpAa BEPHOTO
pelieHus;

YMETb OILIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHUSI IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MIPU aHAIU3E PE3YyJIbTAaTOB JIEATECIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA; IPUHUMATh MOTHUBBI U

apryMEHTBI IPYTUX MIPHU aHATU3€ PE3yJIbTaTOB JICSITEILHOCTH; IPU3HABATH CBOE

MPaBO ¥ MPaABO APYTHX HA OMIUOKH.

B mporiecce IOCTUMXKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI IO
bu3uKe 11 YpOBHS CpeHEro o0IIero oopa3oBaHus y 00y4aronuXcsi COBEPIICHCTBYETCS
IMOYUOHATLHBIN UHMETLIeKM, TIPEToIaratonii ¢cOpMUPOBAHHOCTE:

CaMOCO3HaHMS, BKIIIOYAIONMIETO CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOM YMOIMOHAIBHOU Chephl, ObITH
yYBEpPEHHBIM B ceOe;

CaMOPETYJMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CIIOCOOHOCTh aIalTUPOBATHCS K AMOIIMOHAIbHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAIIMHK, BKJIIOYAIOIICH CTPEMJICHME K OCTIKEHUIO LEIU U
yCIiexy, OINTHMHU3M, HWHUIHAATUBHOCTb, YMEHHE JEHUCTBOBATh, HMCXOAS W3 CBOHX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CHOCOOHOCTh IIOHHMMAaTh SMOILMOHAIBHOE COCTOSHHE
JIPYTUX, YAUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHMUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce rmpeIMeTHbIE pe3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

MIOHUMATh POJb (PU3UKU B 3KOHOMUYECKOW, TEXHOJIOTMYECKOM, 3KOJIOTMYECKOM,
COLIMAJIBHOM U 3TUYECKOH cepax AESITENIbHOCTU YEIOBEKa, pojib U MECTO (U3UKU B
COBPEMEHHOW HAy4YHOUW KapTHHE MHUPA, 3HAYCHUE OINUCATEIBHON, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENLHON W MPOTHOCTUYECKOW (QYHKUMUA (PU3NYECKOH TEOpUH - MEXaHUKH,
MOJIEKYJIAPHON (PM3UKU U TEPMOJAMHAMHUKH, POJIb (PU3NYECKON TEOPUHU B POPMUPOBAHUU
MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiel (U3MYecKux Tel U IPOLECCOB
(sB7IEHUI): MHEPIMAIbHASI CUCTEMa OTCUéTa, abCOJIFOTHO TBEPOE TEJIO, MaTEepHAIIbHAS
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMajieHHe, aOCONIOTHO YIpyras
nepopmarnusi, abCOJIIOTHO YIPYroe M aOCOJIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEIH
rasa, HUJIKOCTH U TBEPOTO (KPUCTAIIIMUECKOI0) Teja, UAeaJbHbINA Ta3, TOUSUHbIH 3aps,
OJIHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznuyaTh yCiaoBUsl (TpaHULbI, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB,
MOHMUMAaTh BCeoOIIMK XapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OrPAHMYEHHOCTh
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXaHUYECKHE NPOLECCHl W SIBICHHS, UCIOJIb3YS
OCHOBHbBIEC TIOJIOKEHUS W 3aKOHbl MEXaHUKH (OTHOCHUTEIIbHOCTh MEXaHUYECKOTO
IOBUKEHUs, (POPMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOIO JIBUXKEHHUS, NpeoOpazoBanus [’
anwuiies Il CKOPOCTH U MepeMENIeHus], 3aKOHbl HBIOTOHA, MPUHIMIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMHPHOIO TATOTEHUS, 3aKOHbl COXPAHEHHMS HUMITyJbca U
MEXaHUYECKON SHEpruu, CBsI3b pabOThl CUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruw,
YCIIOBHSI pPaBHOBECUs TBEPAOIrO Teja), INPU 3TOM MCIOJb30BaTh MAaTEMAaTHYECKOE
BBIpQKEHUE 3aKOHOB, YKAa3blBaTh YCIOBUS MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB:
npeoOpa3oBanuii ["anumnes, BTOporo u TpeThero 3akoHOB Hel0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCA U MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTECHHS,

aHAJIM3UPOBATh U OOBICHSTH TEIIOBBIE POLIECCHI U SIBJICHMSI, UCIIOJIb3YsI OCHOBHBIE
nojyoxxeHust MKT 1 3aKkoHBI MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKH (CBSI3b JABICHMUS
UACAIBHOIO Ta3a CO CpeJHEHd KWUHETUYECKOM DHEPrHel TEIUIOBOIO MABWKECHUSA W
KOHIIEHTPALMEN €T0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUYECKON
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DHEPrUeW TEIUIOBOTO JBMIKEHUS €ro YacTHLl, CBSA3b JABJICHUS WJICAIBHOrO ras3a ¢
KOHIICHTpAIIMEN MOJIEKYJl U €r0 TeMmIlepaTypou, ypaBHeHue Menaeneesa-KnanelipoHna,
NEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS SHEPTUU B TEIUIOBBIX IMpoIleccax),
IIPU 3TOM HKCIIOJIB30BaTh MAaTEMaTUUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUa MenaeneeBa-Knaneiipona;

aHAIM3UPOBATh M OOBICHATH HJIEKTPUUECKUE SBJICHUS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJICKTPOJAMHAMUKH (3aKOH COXPaHEHHUs AJIEKTPUUYECKOro 3apsija,
3akoH KyJiOHa, MOTEHIMATBbHOCTh 3JIEKTPOCTATHYECKOTO MOJISI, TPUHIIUIT CYNIEPIIO3ULIAN
AIEKTPUYECKUX MOJIEH, MPU 3TOM YKa3biBas yCJIOBUS MMPUMEHUMOCTH 3aKkoHa Kynona, a
TAKK€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa Uil ydyacTKa LENH W IS
3aMKHYTOW AJIEKTpUUYECKOW 1enu, 3akoH J[[xoynsa-Jlenna, npaBuna Kupxroda, 3axoHbI
Ddapajes AJis IEKTPOIIN3a);

ONMKCHIBATh  (PUBMUECKHE TIPOLECCHl M  SIBJICHUS, HUCIONb3YysS BEJIUYUHBIL:
IIepEeMELIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJIBI,
JIaBJICHUE, INTOTCHIMAIbHAS YHEPIUs, KUHETUUYECKAasl dHEPrUsi, MEXaHWUYECKasl DHEPIUs,
paboTa Cuiibl, IEHTPOCTPEMUTETLHOE YCKOPEHHE, CUla TSKECTH, CUjla YIPYTOCTH, CHIIa
TPEHUSI, MOIIHOCTh, SHEPTHUsl B3aAUMOJICHCTBUS Tela ¢ 3eMJEN BOJIM3U €€ MOBEPXHOCTH,
9HEprus ynpyroi nedopmaiuu MPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs
TeMmreparypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSSI DSHEPrUsl HJICATIbHOTO
OJIHOATOMHOTO ra3a, paboTa u1eaJbHOI0 ra3a, OTHOCUTEIbHAS BIaXXHOCTh Bo3ayxa, KIT/]
UJICATBHOTO  TEIUIOBOTO  JBUTATEINS;  JJIEKTPUYECKOE  T0Jie,  HaNpsKEHHOCTH
3JIEKTPUUYECKOTO TMOJIsA, HAPSHKEHHOCTD MOJIS TOYEUHOTO 3apsiia WK 3apsHKEHHOTO Mapa
B BAKyyM€ W B JUAJIEKTPUKE, MMOTCHIMAN 3JIEKTPOCTATUYECKOTO TMOJIsl, Pa3HOCTh
MOTEHIMAJIOB, 3JICKTPOABIKYILIAS CHJIA, CUJIA TOKA, HAMNPSHKEHHE, MOIIHOCTh TOKA,
DIEKTPUYECKAass €MKOCTh IUIOCKOIO KOHJEHCATOpa, CONMPOTUBJICHHUE Y4YacTKa LENUA C
MOCJICIOBATENBHBIM M NApaUIEJIbHBIM  COCIUHEHHUEM  PE3UCTOPOB,  DHEPrusd
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATh OCOOEHHOCTH TMPOTEKaHUs (UBUUECKUX SIBIICHUN: MEXaHUYECKOE
JBIDKEHWE, TEMJIOBOE JBIKCHUE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, WucmapeHue, KUMCHWE W KOHJCHCAIWs, IUIaBIIEHUE U
KpHCTaJIn3anus, HaNpaBJICHHOCTh TeIIonepeaauH, AJIEKTPU3ALUS Te,
AKBUMOTEHIUAIBHOCTh MOBEPXHOCTHU 3aPSKEHHOTO MPOBOJIHUKA,;

MPOBOAUTH UCCIIEIOBaHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKOM BEJIMUMHBI OT APYTOM ¢
WCMOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUM, TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY,
buKcUpoBaTh PE3yNbTaThl TMOJTYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIEC
rpauKoB ¢ y4€TOM aOCOJIIOTHBIX MOrPEIIHOCTEH HW3MEpEeHUH, JenaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEIOBAHUS,

MIPOBOJIUTh KOCBEHHBIC W3MEPCHUS (PU3NUYECKUX BEIUYMH, MPU ATOM BBIOMPATh
ONTHUMANBHBIA METOJT W3MEpPEHHs, OIICHUBATh AaOCOTIOTHBIE W OTHOCHTEIIHHBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHNUN;
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MIPOBOJIUTH OMBITHI MO MPOBEPKE MPETIOKEHHON THITOTE3bI: MJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH MOJYyUYCHHbIE
pe3ynbTaThl U JeNaTh BHIBOJ] O CTATyCE MPEI0KEHHON TUITOTE3bI;

coOJII01aTh TpaBuiia 0€30MaCHOTO TPYy/a MpU MPOBEACHUH UCCIEIOBAaHUN B paMKax
y4eOHOI0 SKCIIEpUMEHTAa, MPaKTUKyMa U y4eOHO -HCCJIENOBATENHCKOW U MPOEKTHOM
NESATEIbHOCTH C UCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB W J1a00OpPaTOPHOTO
000pyTI0BaHUS,

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHON (pU3MUYECKOU
MOJIEJIbIO: Ha OCHOBAHUU aHAJIM3a YCJIOBHS 00OCHOBBIBATH BHIOOP (hHU3UUECKON MOJIENH,
OTBEUaKoLIel TPeOOBAaHUAM 3aJaul, IPUMEHATh (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
NOCTYJIaThl (PU3WYECKUX TEOpUM NPU HCIOJIB30BAHUM MATEMAaTUYECKUX METO/I0B
pelieHus 3ajad, TMPOBOAUTH pacyéThl Ha OCHOBAaHMHM HMMEIOIIMXCS JIAHHBIX,
aHAIIM3UPOBATh PE3YIbTATHl U KOPPEKTHPOBATH METO/IbI PEIICHUS C YIETOM MOTYICHHBIX
pe3ynbTaTOB;

pemath KaueCTBEHHBIC 3aJaud, TpeOyromue MNPUMEHEHHsS 3HAHUN W3 pa3HBIX
pasnenoB Kypca (HU3MKHM, a TakKe HHTETpalldd 3HAHUM W3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJAa: BBICTPAWBATH JIOTMYECKYIO LEMOYKY PACCYKIECHUU C
OMOpPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBJICHUS;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS Ui OOBSCHEHHS OCHOBHBIX MPHUHIIUIIOB
paboThl M3MEPUTENBHBIX MPHOOPOB, TEXHUYECKHMX YCTPOMCTB MU TEXHOJIOTHUECKHUX
IPOLIECCOB;

NPUBOJUTH TMPHUMEPHI BKJIAJa POCCHUCKHX M 3apyOeXHBIX YYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

aHAJIM3UpOBaTh W OLEHUBATh IMOCIEJACTBUS OBITOBOM W TNPOM3BOJICTBEHHOM
NESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MpOLIecCaMu, C MO3ULUHN
HKOJIOTUYECKOM 6€30IacCHOCTH, MPEICTABICHUIN O pallMOHAILHOM MPUPOIONOIb30BaHUH,
a TaKKe€ pa3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOT MU JJIs1 JaJbHENIIErO
pa3BUTHS YETIOBEUECKOT0 OOIIECTBa;

MPUMEHSTh Pa3IUYHBIE CIMOCOOBI paboThl ¢ wuHpOpMaNUEH (HU3HIECKOTO
COJIEp’KaHUsl C HUCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHM, IMpH
3TOM HCHOJb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJOTHUH [UIsl TIOMCKa,
nepepaboTKi UM MpeabsBICHUS Y4eOHOM U HAy4YHO-TIOMYJSpHOM uH(pOpMaluy,
CTPYKTYPUPOBAHHSI W HWHTEpPHpETAli HWHPOpPMAIUU, TOJYYCHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH MOJIyYaeMyl0 MHQOPMAIUIO U OLEHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TAaK U HA OCHOBE aHAJIN3a HICTOYHUKA
uHpopmanuy;

MPOSIBJISITH OPraHU3alMOHHBIE M TMO3HABaTEJIbHBIE YMEHHSI CAMOCTOSTEIBHOTO
NpUOOPETEeHUs] HOBBIX 3HAHUN B MPOLECCE BBIMOJIHEHUS MPOEKTHBIX U Yy4yeOHO -
HCCJIEI0BATENbCKUX PadoT;

paboTarh B TPyMIe ¢ UCHOJHEHUEM PA3JIUYHbBIX COIMANBHBIX POJEH, MIaHUPOBAThH
palboTy TpymIibl, PAlMOHATEHO PACIPEIENIAThH ASSITEIbHOCTh B HECTAaHAAPTHBIX
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CUTYaIUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYIIILI B PEIICHUE
paccMaTpuBaeMoi poOIeMbl;

NPOSIBJISITh  MOTHUBAIMIO K Oyaymiedl mnpodeccuoHalbHOM AESTENbHOCTH IO
CHEIHUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQPUIIS.

K xoniry o6yuenus B 11 ki1acce npeMeTHbIC pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (DU3UKA B IKOHOMHUUYECKOW, TEXHOJOTHYECKOW, COIHMAIBHOW M
THUYECKON cepax AESITENTbHOCTH YEIOBEKa, POJIb U MECTO (U3UKH B COBPEMEHHOMU
HAay4YHOW KapTUHE MHpPA, POJIb ACTPOHOMHUU B IIPAKTUYECKOM ACATEIBHOCTU YEJIOBEKA U
JaJbHEUIIEM HAay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OIMCATEIBHOM,
CUCTEMAaTU3HPYIOLEH, OOBSCHUTEILHON M MPOTHOCTUYECKOM (YHKUMHA (PU3ndecKon
TEOPUU - DJIEKTPOAWHAMMUKH, CHEHUAJIBbHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
¢uzuku, ponp (u3nuecKor Teopuu B (HOPMUPOBAHUU MPEACTABICHUN O (pusnueckoin
KapTUHE MHpa, MECTO (U3MUECKON KapTHMHBI MUpPAa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pa3nuyarh YCJIOBHUA HPUMEHHMOCTH Mojeiell (U3MUecKux Tel U IPOLECCOB
(sIBJIEHUI):  OJHOPOJHOE BIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE IOJI,
rapMOHMYECKHE KOJIEOAaHUs, MaTeMaTHYEeCKUM MasTHUK, HACaJbHBIA TPY>KUHHBINA
MasiTHUK, TApMOHUYECKHE BOJIHBI, UJ€abHbII KOJeOaTeNbHbII KOHTYp, TOHKAsl JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTI'0 SJIpa U KBAHTOBOW MOJIEJIN CBETA;

pa3nuyaTh ycioBUs (TpaHUIIbI, 00JacTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMAaTh BceOOHMI XapakTep (yHIAMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
VCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBSICHITH 3JIEKTPOMAarHUTHbIE MPOLIECCHI U SIBJICHMUS, UCTIONb3YS
OCHOBHBIE IIOJIOKEHMS W 3aKOHBl DJJIEKTPOAUHAMHMKMA W CIEUUAIBHOM TEOpPUU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUs SJIEKTPUYECKOro 3apsijia, cuia Amriepa, cuia
JlopeHnia, 3aKOH JJICKTPOMAarHUTHOW WHAYKUMM, mnpaBwio Jlenma, cBazp OJIC
CaMOMHIYKIIMHU B DJIEMEHTE JIEKTPUYECKOM LIEMU CO CKOPOCTHIO M3MEHEHHMS CHUJIbI TOKA,
MOCTYJIAThI CIIEIIMATBLHON TEOPUHM OTHOCUTEIBHOCTU DUHINITEHHA);

aHANIM3UPOBaTh U OOBACHITH KBAHTOBBIE TMPOIECCHl W SIBJICHUS, HCHOIB3YS
MOJIOKEHUS! KBaHTOBOM (hu3uku (ypaBHeHHE DWHIITEHA a1 poTodPdekTa, nepBbiid U
BTOpOM mocTynatel bopa, mpUHIMI COOTHOIIEHUS HeomnpenenéHHocTel I'eiizenOepra,
3aKOHBI COXPAaHEHUS 3apsiA0BOTO MU MACCOBOT'O YMCEJ M DHEPIUM B SIACPHBIX PEAKLMAX,
3aKOH PaJMOaKTUBHOTO PACIaia);

ONMKCHIBATh  (PU3MYECKHE TMPOLECChl U  SBJICHUS, UCHOJIb3YS  BEIUYMHBIL:
HaINpsHKEHHOCTh  DJIEKTPUYECKOTO  TMOJIS, IOTEHIMAN  AJEKTPOCTATHYECKOTO OIS,
pPa3HOCTh MOTEHIMAIOB, DJJEKTPOABWXKYIIASA CHJIA, WHAYKOHWS MAarHUTHOTO IIOJI,
MAarHWTHbBIA TIOTOK, CHia AMIiepa, HHAYKTUBHOCTb, OJJIEKTPOABIKYLIAs CHIA
CaMOVHIYKIIMH, DHEPrus MArHUTHOTO IIOJII IIPOBOJHMKA C TOKOM, DPEJIITUBUCTCKUU
UMITYJIbC, TIOJIHASI SHEPTHUs, YHEPTUs NMOKOSI CBOOOJHON YACTHIIBI, SHEPTUSl U HUMITYJIbC
($boTOHA, MACCOBOE UMCIIO U 3apsil AJIpa, SHEPT U CBS3H sI/Ipa;
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OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKHUX SIBJICHUU: 3JIEKTPOMAarHUTHAS
WUHAYKIUS,, CAMOMHIYKIIUSI, PE30HAHC, UHTep(epeHLus BOJH, TUdpakius, TUCIepcus,
MIOJTHOE BHYTPEHHEE OTpakeHue, hoTodniekTpudaeckuit 3gdhext (hotorddexr), anbda - u
OeTa-pacnajipl siiep, raMMa-usiydeHue siaep, (puznyeckue MPUHILUIBI CIIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTMpeeNsaTh HAMpPaBJICHNUE UHAYKIIMM MATHUTHOTO MOJISl IPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna;

CTPOUTh HM300pa)kK€HUE, CO3/1aBaeMOE€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30M, |
PacCUUTHIBATH €TO XapaKTEPUCTUKH;

IPUMEHSTH OCHOBOIOJIAralo1e aCTPOHOMUYECKHUE MOHATHS, TEOPUHU U 3aKOHBI JJIS
aHanu3a u OOBSCHEHUS (QU3UYECKUX MPOIECCOB, MPOUCXOAAIINX B 3BE3/IaX, B 3BE3THBIX
CHUCTEMax, B MEXTaJIaKTHUECKON Cpe/ie; ABMKEHUS HEOSCHBIX TEN, DBOJIONWHU 3BE3N U
Bcenennoi;

MIPOBOANTH HUCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BETMYHMH C UCTIOJIB30BAHUEM
MIPSAMBIX U3MEPEHHM, MTPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAEC TpaduKoB C yd&€TOM
aOCOJIOTHBIX ~ MOTPEIIHOCTE M3MEpPEHUH, JleJaTh BBIBOJABI IO  pe3yibTaTaM
WCCIICTOBaHMS,;

MIPOBOJIUTHh KOCBEHHBIC M3MEPCHHUS (PU3NYECKUX BEIWYWH, MPH ATOM BBIOHMPAThH
ONITUMAJbHBIA METOJl W3MEpPEHHUs, OIICHWBATh AaOCONIOTHBIE ¥ OTHOCHTEIbHBIC
MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OTBITHI TIO MMPOBEPKE MPEITIOKCHHON THITOTE3HI: TUTAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJyUYCHHBIC
PE3yNbTaThI U JENaTh BHIBOJ] O CTATyCE MPEJI0KEHHON TUIIOTE3bI;

OMHCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;

coOmro1aTh IpaBuiIa 0€30MacHOTO TPyda MPU MPOBEJACHUH UCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, MPAKTUKYMa W y4eOHO -HCCIIEOBATEIbCKONM M IMPOEKTHOMN
JESTEIPHOCTH C MCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOUCTB W JabOpaTOPHOTO
000pyI0BaHUS;

pemarh pacuy€THBIC 3a7a4d C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (pu3myeckoit
MOJICJIbIO: Ha OCHOBAHHH aHAJIN3a YCIOBUS BRIOUPATh PU3NUYECKHUE MOJICITH, OTBEYAIOIIHE
TpeOOBaHUAM 3a/1auu, TPUMEHSITh (HOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(bU3UYECKUX TEOPUI MpPU HCIOIH30BAHUM MATEMATHUYECKHMX METOIOB PEIICHUsS 3ajad,
MIPOBOJIUTH PACUYETHI HA OCHOBAHWY UMEIOIINXCS TAHHBIX, aHATU3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YU4ETOM MOTYyUYEHHBIX PE3YIbTAaTOB;

pelaTth KauyeCcTBEHHBIC 3a/Jaud, TpeOyromue MPUMEHEHUS 3HAaHWK W3 Pa3HBIX
pa3nenoB Kypca (U3MKHA, a TakXKe WHTErpalud 3HAHWA W3 JAPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOT0 IIMKJIA: BBICTPAWBATH JIOTUYECKYIO LIEMOYKY PACCYXKICHUH C
OMOpPOi Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX MPHUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;
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NPUBOJUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OLEHUBATh IMOCIEACTBUSA OBITOBOM M IPOU3BOACTBEHHOM
AESTEIbHOCTH YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMMM TMpOLEecCaMu, C MO3UIIH
AKOJIOTUYECKOMN 0€30MMaCHOCTH, IPEACTABIECHUH O PAIIMOHAIEHOM MPHUPOIOIIOIb30BAHNUH,
a TaKKe pa3yMHOM HCIOJIb30BAHUH JOCTHKEHUI HAYKU U TEXHOJIOTHIA ISl JATbHEMIIEro
Pa3BUTHS YE€ITOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3lidyHble CHocoObl paboTel ¢ uHOpManuend (U3MUECKOro
COJIEp’KaHUsl C MCMOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUH, TpHU
TOM HCHOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTMM JUIsl IOMCKa,
nepepaboOTKU U MpeabsBICHUS Y4YeOHOM U HAy4yHO -MOMNYJSpHOM uH(poOpMauuu,
CTPYKTYPUPOBAaHMSI U HWHTEpHpeTanuu HWHOOpMAIMU, MOJYyYEHHOW U3 Pa3IUYHbIX
MCTOYHHUKOB, KPUTUYECKHA AHAIM3UPOBATH MOJydaeMyro MH(GOPMALMIO U OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA
uH(popmanuu;

MPOSIBJISITh OPraHU3allMOHHBIE M TMO3HABATEIbHBIE YMEHHS CAMOCTOSTEIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHUN B IPOLECCE BBIMOJIHEHUS MPOEKTHBIX W YYEOHO -
HCCIIEI0BATENbCKUX PadoT;

paboTaTh B TPYMIE C UCIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, MIIAHUPOBAThH
paboTy TpyMNIbl, pPALUOHAIBHO pacHpeleNsTh JACSITeIbHOCTh B HECTAaHAAPTHBIX
CUTYallMsIX, aJIEKBaTHO OLICHMBATh BKJIAJl KaXKJ0I0 M3 YYACTHHKOB I'DYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMbl;

OpOSIBIISITh MOTUBALMIO K Oyaymed npoecCHOHANBHOW JEeSTENIbHOCTH 10
CHEHHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne Komayectso OcHOBHBIE BUBI JCATEIHHOCTH
pa3liesioB U TeM [IporpammHoe conepkanue
/1 4acoB 00yyJaromuxcs

y4eOHOro MpeAMeTa

Paznen 1. Hayunblii MeTO O3HAHUS PUPOABI

11 HayuHnbiii MeTo 6

[MIO3HAHUA IIPUPOJBI

dusnka - PyHIaMeHTaIbHas HayKa O
npupojie. Hayunblii MeToa no3HaHus u
METO/IbI UCCIIEAOBAHUS (PUBHUECKUX
SIBJICHU.

DKCIEPUMEHT U TEOPHUS B ITPOLIECCE
no3HaHus pupoabl. HaGmtonenue u
HKCIIEPUMEHT B (PU3UKE.

Cnioco0Obl u3MepeHus pUu3ndecKux
BEJIMYMH (aHAJIOTOBBIC M IU(POBBIC
U3MEpUTETbHBIE PUOOPHI,
KOMITbIOTEPHbBIE JATYNKOBBIE CUCTEMBI).
[TorpentHocTr U3MEpeHU HU3HIESCKIX
BeTUYMH (a0COJIFOTHAS M OTHOCUTEIIbHAS).
MopenupoBanue GU3HNUECKUX SBICHUN U
npolieccoB (MaTepualibHasi TOUKA,
a0COJIFOTHO TBEPIOE TEJIO, UAcaTbHas
PKUJIKOCTh, UACaJIbHBIN a3, TOUCYHbIN
3apsin). ['unoresa. Gusnyeckuii 3aKoH,

YyacTre B TUCKYCCUH O POJIU (PU3NUECKON
TEOpUU B POPMUPOBAHUHU NPECTABICHUN
0 u3nYeCKOl KapTUHE MUpPA, MECTE
(M3HYECKOI KapTUHBI MUpPa B O0LLEM pALTY|
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

3y4deHne NOHATUI «TUMOTE3a»,
«(puznueckuii 3aKoH», «(pusnvecKas
TEOPHUSI».

PaccMmoTpenue rpaHul IPUMEHUMOCTH
(bu3YEeCKUX 3aKOHOB.

CpaBHeHMe U3MepeHui GU3NIECKUX
BEJIMYMH IPU MOMOIIH aHAJIOTOBBIX U

U (QPOBBIX U3MEPUTEITHLHBIX TPHUOOPOB,
HaIpUMeEp, IPU U3MEPEHUU CUIIbI TOKA U
HaIMpPsHKEHUS B LIENU TOCTOSIHHOTO TOKA
MIPU TOMOIITY aHAJIOTOBBIX M IU(DPOBBIX
M3MEPUTENBHBIX IPUOOPOB.
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rPaHULIbI €70 TPUMEHUMOCTH.
dusnueckas Teopusl.

Ponb 1 MecTo pu3uku B OopMUPOBAHUU
COBPEMEHHOW HAYyYHOUN KapTHUHBI MUpPA, B
MMPAKTUYECKON JEATEIbHOCTH JIIOIEH

OcBoeHune crnoco0oB OLIEHKU
[MOTPEIIHOCTEN U3MEPEHUM.

OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
1rdpoBoii 1aboparopueii 1o pusmke,
HaIpuMep, MPU U3MEPEHUN PU3UIECKUX
BEJTMYUH TIPU TTOMOIIHA KOMITHIOTEPHBIX
TATINKOB

HToro 1o pasaeny 6
Pasngen 2. Mexanuka
2.1 Kunematuka 10

MexaHn4ecKoe IBUKECHUE.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO
nerkeHus. Cucrema oTcyéTa.

[Ipsimas u oOpaTHas 3a/1a4yil MEXAHHUKHU.
Pannyc-BeKTOp MaTepUaIbHON TOYKH, ETO
[TPOEKIIMHY HA OCH CUCTEMBI KOOPIUHAT.
Tpaexkropusi.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U
YCKOPEHUE MaTepUaJIbHOM TOYKH, UX
[IPOCKLIMU HA OCU CUCTEMBI KOOPIUHAT.
CrnoxeHue nepeMereHui U CI0XKEHUE
CKOPOCTEH.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH
MaTEepUAIBHOW TOYKHA OT BPEMEHU U UX

rpaduKy.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MTHOBEHHOM CKOPOCTH M YCKOPEHHUS Tea,
B TOM YHCJI€ YCKOPEHUS CBOOOHOTO
MaJCHUS, TPOBEICHNE UCCIETOBAHMUS
3aBHCHMOCTEH MEXIY QU3MUIECKUMHU
BeJIMYMHAMU (TIyTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JIBI)KEHUH, TIEPUO/IA
oOpallieHus! KOHHYECKOT0 MasiTHUKA OT €T0
MapaMeTPOB) U OMBITOB MO MPOBEPKE
MpeIJIOKECHHON TUIIOTE3bI IPU U3YUCHUH
PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
NBUKCHUS, JBUKCHUS Teja, OPOIIEHHOTO
rOPU30HTAIBHO, ABMXKEHUS TEa 10
OKpPY>KHOCTH C ITOCTOSIHHOM 110 MOYJTIO
ckopocThio. OnpeneneHue aOCOMOTHBIX U

OTHOCHUTCIBHBIX HOFpCIHHOCTGfI
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CBoOoHOE NaZieHHuE. Y CKOpeHue
cBOOO/IHOTO NasieHus. J|BuykeHue Tena,
OpOIIIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHsI MaTEPUAIbHON TOUYKH OT
BPEMEHH U UX TPaUKH.
Kpusosmnenoe nBmxenne. [[pmxenue
MaTEpUAIBHOU TOYKHU 110 OKPYKHOCTH.
YriioBas u JMHENHAsA CKOPOCTh. [lepuon
¥ 4acToTa oOpalleHusl.
[lenTpocTpeMuTenbHOE (HOPMAIBLHOE),
KacaTeJIbHOE (TAaHI€HIUAJIBHOE) U
IIOJIHOE YCKOPEHHE MaTepUaIbHON
TOYKH.

TexHuuyeckue ycTponcTa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CIIUJIOMETP, ABUKEHNUE CHAPSIIOB,
LIETHBIE, IIECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JIUPTHI

U3MEpPEHUM (PU3NUECKUX BEIUUHUH.
OneHka rpaHul OTPEIIHOCTEN.
N3ydenune moaenn cUCTEMBI OTCUETA,
CpPaBHEHME IIyTEH, TPACKTOPHH,
CKOPOCTEW JBUKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HCCICIOBAHNS B KCHUM.
PaccmoTtpenue npenensHoro nepexona u
U3MEPEHUE MTHOBEHHOM CKOPOCTH.
MonenupoBanue npeoOpa3zoBaHUs
JBIKEHUI C UCIIOJIb30BAaHUEM
MEXaHU3MOB, U3yUEHUE
npeoOpazoBaHusl YIIOBOM CKOPOCTHU B
peayKrope.

AHanu3 HanpaBJeHUs: CKOPOCTH MPHU
JBUKEHUU IO OKPY>KHOCTHU. Pemenue
pacy€THBIX 3a71a4 C BHO 3aIaHHOU U
HESIBHO 33JJaHHOUN (PU3NYECKON MOJIEIBIO
C MCTOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopMysT KHHEMAaTHKH.

Pemrenne kauecTBeHHBIX 3a1ad4,
TpeOyIOINX MPUMEHEHUS 3HaHUH 10
KHHEMAaTHKE.

OObscHEeHnEe yCTPOWCTBA U MPUHIUIIA
JNENUCTBUS CIIUJIOMETPA, LEMHBIX,
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IECTEPEHYATHIX U PEMEHHBIX epeaay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABUKEHUS CHAPSIIOB.
Ornpenenenue ycinoBUi IPUMEHHUMOCTH
Moienield GU3NYECKUX Tell U MIPOLIECCOB
(sIBNIEHUIT): MaTepUaIbHasl TOUKA,
PaBHOYCKOPEHHOE JABUKEHUE, CBOOOAHOE
najieHuE.

BrinonHeHne yueOHbIX 3aJaHUi Ha aHAIU3
MEXaHUUYECKUX MPOIIECCOB (SIBIICHUM) C
MCII0JIb30BaHUEM OCHOBHBIX MOJIOKEHUN 1
3aKOHOB KUHEMATUKHU: OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBMKCHHUS, (POPMYJIIbI
KMHEMATUKU PAaBHOYCKOPEHHOTO
BIDKEHUS, TpeoOpazoBanus ["anunes ais
CKOPOCTH U TIEPEMEILICHHUS.
Mcnonb3oBanue 1T-TexHonoruit mpu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMU WH(OpMaILIMK IO TEME, UX
KPUTUYECKUN aHAJIU3 U OLICHKA
TOCTOBEPHOCTH

2.2

JlMHaMuKa

10

[Iepsebiit 3akoH HeroToHa. HEpIManbHble
cucrteMbl orcuéra. [IpuHuun
OTHOCUTENIbHOCTH ["anmunes.
HeunepunanbHbie CUCTEMBI OTCYETA
(ompeneneHue, IpUMeEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPECHUI
PaBHOJICUCTBYIOIIEH CHJT U KOA(PPHUIIUECHTA]
TPEHUSI CKOJIBKEHUS, TPOBEICHUE
MCCIIEIOBAHUSI 3aBUCUMOCTEN (PU3UYECKUX
BEJIMYNH
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Macca Tena. Cuina. [TpuHiun
CYyNEPIO3ULINM CHUIL.

Bropoi 3axon HeroToHa miis
MAaTEPUAIbHON TOUKHU.

Tperuit 3axkon HeroToHa muis
MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJIEHTHOCTh IPABUTALIMOHHON U
WHEPTHOM MACCBI.

Cuna TsKxecTd. 3aBUCUMOCTb YCKOPEHUS
CBOOOJHOT'O MaJECHMSI OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT
reorpauuecKon MUPOTHI.

JIBr>KeHne HeOECHBIX Tell U UX
CIyTHUKOB. 3akoHbI Keriepa.

[lepBas kocMHUECKast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, IBM>KYILErocst ¢ yCKOPEHUEM.
Cuia tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koadduument tpenus. Cuna
CONMPOTHUBJICHUS IPU JIBUIKEHUH TeJa B
AKUIKOCTH WUJIM ra3e, €€ 3aBUCUMOCTh OT
CKOPOCTU OTHOCUTEILHOTO ABUKEHUS.
Hasnenue. ['mapocraruyeckoe
nasienue. Cuna Apxumena.
TexHuuyeckue ycTponcTsa

(cun ynmpyroctu, BO3HUKAIOIIUX B
PY>KHUHE U PE3UHOBOM 00pasiie, OT UX
nedopMaIiii) U OTBITOB IO TIPOBEPKE
IIPEIOKEHHON TUITOTE3BI ITPU
W3YUYEHUHU JIBIOKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH, JBHKCHMS
CHUCTEMBI CBSI3aHHBIX Te, AedhopMaluu
TeJ.

Onpenenenve aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
u3MepeHu PU3NUECKUX BEITUYUH.
O1ieHKa rpaHull MOTPEMTHOCTEM.
HccnenoBanue NBUKEHUS CUCTEMBI TEII,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JErKui OJIOK, ABMKEHUSI OpyCKa Mo
HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KOA(PPUIIMEHTOM TpEHHUS, IBUKECHUS
rpy3a Ha Bally ¢ TpeHueM. HaGmronenue
JBH>KCHUS TEJT B MHEPUUAJIBHBIX U
HEUHEPLHAIBHBIX CUCTEMaX OTCUETA,
HarpuMep, KaueHUs ABYX HWIMHAPOB
WJIA IIapOB PA3HOU MACCHI C
0JIMHAKOBBIM YCKOPEHHEM
OTHOCUTEILHO HEMHEPLIMAIbHON
CHUCTEMBI OTCYETA.

N3yueHue 1eHTpoOSKHBIX MEXaHU3MOB.
CpaBHeHUE CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIbYKEHHSI.
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Y TEXHOJIOTUYECKHUE ITPOLIECCHI:
MOJIINITHUAKH, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB

Pemienue pacu€THbIX 3a/1a4 € SBHO
3aJIJaHHOW U HESBHO 33/IaHHOM
buznyecKoil MOAEIBIO C
MCIIOJI30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyT KHHEMAaTUKH W TMHAMUKH.
Penienune kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX TPUMEHEHUS 3HAHUH T10
KHMHEMaTuke u quHaMmuke. OObsICHEHUE
YCTPOMCTBA Y MPUHIUIIA IEUCTBUS
MOAIIUITHUKOB.

OO0bsicHEeHUE ABUKEHHS UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenne ycaoBUil MPUMEHUMOCTH
Mozesel (pU3NIECKUX Tell U IPOLIECCOB
(ssBNIEHUI ): MHEpIMATbHAS CUCTEMA
OTCY€Ta, MaTepUalibHas TOYKa,
a0CoJIIOTHO ymipyras aedopMarius.
BrinonHenne yueOHbIX 3aaHuil Ha
aHaJIi3 MEXaHUYECKUX MPOIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX
MOJIO’KEHHUM ¥ 3aKOHOB IMHAMUKU: TPU
3akoHa HproTroHa, nmpuHuuI
OTHOCHUTEJIBHOCTH I anuesi, 3aKoH
BCEMUPHOTO TATOTEHUS.

Pabota B rpynnax npu 00CyXJICHUU
BOITPOCOB MEXKIIPEIMETHOT'O XapaKkTepa
(Hanmpumep, 1o Teme «JIBuxeHue B
IPUPOJIC»)
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2.3

Cratuka TBEpAOTO
TeIa

AOCOJIIOTHO TBEPI0€ TEJIO.
[TocTynaTenpbHOE U BpalllaTeIbHOE
JIBMKEHUE TBEPAOTO Tesla. MOMEHT
CHJIBI OTHOCUTEJIBHO OCH BpaIllCHHUSI.
[Ineuo cuabl. CnoskeHue Cuil,

MIPUJIOKEHHBIX K TBEPIOMY TEILY.
L{eHnTp TsKECTH TEna.

Y ciioBus PaBHOBCCHA TBépHOFO TCJIa.

'Y CTOMYMBOE, HEYCTOMYUBOE,

0e3pa3InyHOe paBHOBECHUE.
TexHn4eckue yCTpoucTna u

TEXHOJIOTUYECKUE MPOLIECCHI:
KPOHILUTENH, CTPOUTENILHBIN KPaH,
peleTyaTbie KOHCTPYKIUU

[IpoBeneHne uccnenoBaHus yCIOBUH
paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO
OCh Bpalll€HHUsI; KOHCTPYUPOBAHUE
KPOHIITEHHOB U pacy€T CUJT YIPYTOCTH;
M3y4YeHUE YCTOMUYMBOCTU TBEPIOTO TEIIA,
MMEIOIIETO IUIOMIaAb OMOPHI.

Pemenne pacy€THbIX 3a/1a4 C SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(bu3UUECKO MOJIENBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI CTaTHKHU.

Pelrenne kauecTBEHHBIX 3a/a4,
TPEOYIOITUX TPUMEHCHHS 3HAHUI

110 CTaTUKE.

OO0BsicCHEHUE YCTPOUCTBA U IPUHITUTIOB
NIECTBHS KPOHILITEHA, CTPOUTEIILHOTO
KpaHa, peléTyaThIX KOHCTPYKITUH.
OnpeneneHre ycaoBUil MPUMEHUMOCTH
MoIeel (PU3UISCKHUX TeJl: a0COTFOTHO
TBEPIOE TEIO.

BrimonHeHne yaeOHbIX 3aJaHni Ha aHAJTU3
MEXaHUYECKHUX MPOIECCOB (SBJICHUI) C
HCITOJIb30BAHNEM OCHOBHBIX ITOJIOKEHHH U
3aKOHOB

CTAaTUKU: YCIOBUSI PABHOBECUS TBEPJIOTO
Tea
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2.4

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

10

NmiysibC MaTepruaibHOW TOYKH,

CHUCTEMBI MaTepUAIbHBIX TOYEK. [{eHTp
MAacC CUCTEMbI MaT€pHUAIbHbBIX TOYEK.
TeopeMa 0 IBMKEHHUM IIEHTPA MacC.
NMIysibC CUIIBI U U3MEHEHHUE UMITYJIbCA
Tela.

3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBUKECHUE.

MOMEHT UMITYJIbCA MATEPUATILHOU
Touku. [IpencraBiaeHue o COXpaHeHUU
MOMEHTA UMITYJIbCA B IIEHTPAJIbHBIX
MOJISIX.

PaboTta cuiasl Ha MaJIOM M HA KOHEYHOM
nepemMetienuu. ['padpudeckoe
MpeCTaBICHUE paOOThI CHIIBI.
MOIIIHOCTH CHJIBL.

Kunetnueckas sHeprusi MaTepruaIbHOU
ToYKU. Teopema 00 N3MEHEHUHN
KUHETUYECKOW SHEPTUN MATEPUATBHOU
TOYKH.

[loTeHIIManbHBIC U HETIOTCHIIHAIbHBIC
cuibl. [loTeHImanbpHas SHeprus.
[ToTeHIranbpHas SHEPTHUS YIIPYTO
ne(opMUPOBAHHON MPYKUHBI.
[ToTeHIManbHas SHEPTUS Tela

B OJJHOPOJAHOM I'PABUTAITMOHHOM IIOJIC.

HOTGHHI/IaHBHaH OHCPIHUA TCJIa

HpOBGI[GHI/Ie KOCBCHHBIX H3MepeHHﬁ

UMITYJIbCa TeJla, KHHETHYECKOU U
MOTEHIIUAJIBHOW SHEPTUU TeJa,
MOIITHOCTH CHJIBI; IIPOBEJICHHUE OIBITOB
M0 TIPOBEPKE MPEI0KEHHOU TUITOTE3bI
MPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPSMOJMHEUHOTO IBUKEHUS U
B3aUMO/ICHCTBUS TEJI.

OnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MMOTPEITHOCTEH
U3MepeHUN (PU3NUECKUX BETUYHUH.
O11eHKa IpaHull MOTPEUTHOCTEM.
[IpoBeneHne SKCIIEpUMEHTA 110
CpaBHEHHUIO U3MEHEHUS UMITYJIbCa TeJla
C UMITYJICOM CHJIbI, I3MCHEHUS
MOTEHIIUAIBHOW SHEPTUHU TIPYKUHBI

c paboTOM CHUJTBI TPECHHS.
MccrenoBanue COXpaHeHHS UMITYJIbCa
MPU YIIPYTOM B3aUMOJICHCTBUH,
COXpaHECHUS DYHEPTHH IPH CBOOOTHOM
MaJICHUH.

OnpeneneHre padOThI CUITBI TPEHUS
MIPH ABVIKCHHUH TEJIa 110 HAKJIOHHOM
MJIOCKOCTH.

Habmronenue u o0bIcCHEHNE

PCAKTHUBHOT'O JIBHUXKCHMU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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B IPAaBUTALIMOHHOM T10JI€ OJHOPOIHOIO
mapa (BHyTpH M BHE I1apa).

BTtopas kocMuueckasi CKOpOCTb.

TpeThst KOcMUYECKAs] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAJIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOU YHEPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHHYECKON JHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinuy s uaeanbHON
JKUJIKOCTH KaK CJIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.
TexHuueckue ycTpoucTaa u
TEXHOJIOTUYECKHUE TTPOLIECCHI: IBUKEHUE
pakKeT, BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, THPOCKOII, (UTYPHOE KaTaHUE
Ha KOHbKax

3aJITaHHON U HESABHO 3aJaHHON
(bU3UYIECKON MOJICTIBIO C
MCI0JIb30BaHWEM OCHOBHBIX 3aKOHOB U
bopMyIT MEXaHUKH.

Penienune kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHHS 3HAHUN 110
MEXaHHUKE.

OOBbsicHEHUE TPUHIUIIOB JICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETa, TUPOCKOTIA.

OObsicHEHUE ABUKEHUS PAKET,
(GbUTrypHOTO KaTaHUs Ha KOHbKaX.
Onpenenenve ycioBuid MPpUMEHUMOCTH
Mojienel GU3NIECKUX Tell U MPOIIECCOB
(stBI€HMIT): aOCOMIOTHO YIIPYTO€ U
a0COJIFOTHO HEYIPYroe CTOJIKHOBCHHS.
BrinosnHnenne yueOHbIX 3a/1aHUi HA
aHaJIi3 MEXaHUYECKUX MPOIECCOB
(sSIBJIEHUI) C UCTIOL30BAaHUEM 3aKOHOB
COXpAaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCA U MEXaHUYECKOM
SHEPIuH, CBI3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHWYECKOW SHepruu
Tena.

Ucnonb3oBanue 1T-TexHonoruit npu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMHU WH(POpMALINU TIO TEME,

47




X KPUTUYECKUM aHAJIU3 U OLICHKA
JTIOCTOBEPHOCTH

M Toro

o pasnueny

35

Pasnea 3. MouiekyasipHasi pu

S3UKA U TCPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO
KHHETHIECKOHU
TEOpUU

15

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-
kuHeTnyeckout Teopuu (MKT), ux
onbITHOE 0OocHOBaHue. [luddysus.
bpOyHOBCKOE IBUJKEHHE. XapaKTep
NIBH>KCHUS M B3aUMO/JICHCTBUS YaCTHUIL
BelecTsa. Mojenu CTpoeHus ra3os,
YKUIKOCTEN M TBEPJIBIX TE U OOBSICHEHUE
CBOMCTB BEIIECTBA HA OCHOBE 3THUX
MoJiesiei. Macca u pazMepsl MOJIEKYIT
(aromoB). KonnuecTBo BeliecTsa.
[TocTtostnHass ABorazpo.

TermoBoe paBHOBecue. Temmepartypa u
cnocoOnl €€ n3mepenus. [llkana
temneparyp Llenbcus.

Mojeis naealbHOro ra3a B
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU:
YaCTHUIIBI Ta3a JBUXKYTCS XaOTUYECKHU U HE
B3aUMOJIEUCTBYIOT JIPYT C APYTOM.
['a30BbIC 3aKOHBI. Y PaBHEHUE
MenneneeBa-Knaneitpona. AGcomoTHas
Temreparypa (IIkajia TeMneparyp
KenpBuHa). 3akoH JlanpToHA.

[IpoBeieHrE N3MEPEHUI TapaMETPOB
rasza, IpOBEJICHUE UCCIICIOBAHUIM
3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH U
OMBITOB MO MPOBEPKE MPEITIOKEHHON
CUIIOTE3bI IIPU U3YUYEHUH YCTAHOBIICHUS
TEIIOBOI'O PABHOBECUS U U30MPOLIECCOB B
rasax.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEN
n3MepeHu PU3NUECKUX BETUYHUH.
OneHka rpaHull NOTPEIHOCTEN.
DKCIIEpUMEHTAIbHAs ITPOBEPKA
YpaBHEHUS COCTOSIHUS UJI€aJIbHOTO Tasa.
M3yueHre Moieie: IBUKEHUS YACTHUII
BEILIECTBA, OPOYHOBCKOTO JABUKEHUS.
onbiTa [lITepHa, KpUCTAIITUNYECKUX
PEUIETOK.

Penienue pacu€THBIX 3a/1a4 C ABHO
3aJaHHOM U HESBHO 33IAaHHOM (DU3NYSCKOM
MOJIENIBIO C UCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (POPMYJT MOJIEKYJIIPHOM

(1)I/I?>I/IKI/I. Pemmenune kauecTBEHHBIX 3ajaa4,
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N3onpoueccsl B UACAITBHOM Ta3e ¢
MTOCTOSTHHBIM KOJINYECTBOM BELIECTBA.
['paduyeckoe mpencraBieHne
U30IIPOLIECCOB: H30TEPMa, U30X0Pa,
n3obapa.

CBs13b MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOU DHEPrUen
MOCTYIATEIbHOTO TEMIOBOTO ABUKEHUS
MOJIEKYJ UJ€AIBHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHOKMHETUYECKON
TEOPUU UJICATIBHOTO ra3a).

CBsi3b a0COJIIOTHOM TeMIIepaTypbl
TEPMOJIMHAMHYECKONW CHCTEMBI CO
CpeaHEe KNHETUYECKON dHEprueu
MOCTYIATEIbHOTO TEMIOBOTO ABUKEHUS
€€ YacTull.

TexHuueckue ycTporucTsa u
TEXHOJIOTHYECKHUE MPOLECCHI:
TEPMOMETP, OapOMETP, MOTYyUEHUE
HAaHOMAaTEPHUAIIOB

TpeOYIOIUX MPUMEHEHUS 3HaHUM 110
MOJIEKYJISIpHOU (PU3HKe.

OOBbsicHEHUE YyCTPOICTBA U IPUHLINIIA
JEHUCTBUS TEPMOMETPA, bapoMeTpa.
OOBsicHEHNE NTOJTYYEHUS
HaHOMAaTEpPHAJIOB.

Onpenenenne ycaoBUil TPUMEHUMOCTH
Moesel (PU3NIECKUX Tell U IPOLIECCOB
(s1BNIEHUIA ): MOJIENIEN Ta3a, KUJKOCTH U
TBEPIOTO (KPUCTAIIIMYECKOTO) TEa,
UJICAJIbHOTO rasa.

BrimonHenne yueOHbBIX 3a1aHU Ha
aHaAJIN3 TEIUIOBBIX MPOIECCOB (SIBICHHUI)
C HUCMOJIb30BAaHUEM OCHOBHBIX
nonoxxennii MKT u 3akoHOB
MOJIEKYISIPHOM (DU3UKU: CBS3b JIABJICHUS
UJICATIBHOTO Ta3a Co CpeaHen
KMHETUYECKOW dJHEPTUEN TEIIIOBOTO
JBH>KCHUSI U KOHIICHTpAIUEH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpEeHEW KMHETUYECKON SHEPTUEN
TEIJIOBOTO JIBU>KEHUS €r0 YaCTHII, CBSI3b
JABJICHHS UCATBHOTO Ta3a ¢
KOHIECHTPALIMEN MOJIEKYJ U €r0
TEMIIEpaTypou, ypaBHEHUE
MenpaeneeBa-Knaneipona
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3.2

TepmoauHaMuka.
TenoBbie MAIIMHEL

20

Tepmonunamuueckas (T]1) cuctema.
3agaHue BHEIIHUX YCIOBUUN

17151 TEPMOJAMHAMUYECKON CUCTEMBI.
BHeniHue 1 BHYTPEHHUE TapAMETPBI.
[TapamMeTpbl TEPMOAMHAMUAYECKOMN
CUCTEMBbI KaK CpeJHUE 3HAUCHUS
BEJINYMH, ONTMCHIBAIOIIUX €€ COCTOSTHUE

Ha MUKPOCKOIIMYECKOM YPOBHE.
HyneBoe Hauago TEpMOJUHAMUKH.

Camonpoun3BoibHas penakcanus
TEPMOJIMHAMUYECKOU CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mojenb uaeanbHOro ra3a

B TEPMOJNHAMUKE - CUCTEMA
YPAaBHEHUI: ypABHEHUE
Menaeneesa-Kianepona u
BBIPAKECHUE IJI1 BHYTPEHHEN YHEPTUU.
'Y ClIOBHSI MPUMEHUMOCTH 3TON MOJICIIH:
HU3Kasl KOHLIEHTpalus YacTHULl, BBICOKHE
TemIeparypsl. BelpaxkeHue

11711 BHyTPEHHEN DHEPTUU

OAHOATOMHOI'O HACAJIbHOI'O I'a3a.
KBasucratuuecknue U HECTaTUYECKHE

MIPOLIECCHI.

DneMeHTapHas padbora
B TepMOJMHAMKKe. Beraucienne

paboThI 10 TpaduKy Impolecca

M3mepenue yIenbHON TEII0EMKOCTH
Pa3HBIX BEIIECTB, UX CPABHEHHUE,
MPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEN (U3HUECKUX BEIMYUH U
OIIBITOB MO IMPOBEPKE MPEMIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH MPOLIECCOB
TeII000MeHa 1 ainabaTHOTO Mpoliecca.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEH

U3MepeHUN (PU3NUECKUX BETUYHUH.
OueHka rpaHull NOTPEIIHOCTEN.
M3ydyeHne B3auMOCBSI3U SHEPTUH
MEXKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIIepaTypbl KUTICHUS KUJKOCTEH.
M3ydeHure TEIIOBbIX ABUTATENICH

C MCMOJIb30BAaHUEM KOMIIbIOTEPHBIX
MO/IEIICH.

MccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHHUSI BHYTPEHHEN SHEPTHUH.
Pemenne pacy€THbIX 3a/1a4 C SIBHO
3aJITaHHOM W HESBHO 3aJIaHHOU
(hU3UIECKOM MOJICIIBIO

C MCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyIT MOJICKYJIIpHON (DU3UKHU

N TCPMOJNMHAMUKH.
Pemenne kaueCTBEHHbBIX 3ajaa4,

TpeOYIOMMX TPUMEHEHHS 3HAHUM
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Ha pY-auarpamMme.

Termnonepenaua kak cnocod N3MEHEHUS
BHYTPEHHEUN YHEPTUH
TEPMOIMHAMHYECKOU CHCTEMBI 0€3
coBepireHus padotel. Korekims,
TEIUIONPOBOJHOCTD, U3TyUYCHHE.
KommuecTBo Temnotsl. TemnoéMKoCTh
TeJa. Y IeNbHas U MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y aenpHas TEIUIOTAa CTOPAHUS
TOIUIMBA. Pacy€r KomuecTBa TEmIOThI
npu temtonepenaye. [lonsrue 06
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOJUHAMHUKHU.
Bnytpennss sHeprus. Konnuectso
TEIUIOTHI ¥ pab0Ta KaK Mepbl U3BMEHEHUS
BHYTPEHHEUN YHEPTUH
TEPMOJIUHAMUYECKON CUCTEMBI.
BTopoii 3aKk0H TepMOJTUHAMUKH JIJTS
PaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHO€ PAaBHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
MPOXOJIUT €TUHCTBEHHAS afradara.
AOcoroTHas TeMIieparypa.

BTopoii 3aKk0H TEPMOJIUHAMUKH JIJTS
HEPABHOBECHBIX MPOILIECCOB:
HEBO3MOXXHO NEPENATH TEIIOTY

10 MOJIEKYJISIpHOU (DU3UKE U
TEPMOJUHAMUKE.

OOBbsicHEHUE YyCTPOICTBA U IPUHLINIIA
JNEUCTBUS XOJIOAUIbHUKA,
KOHJUIIMOHEPA, TU3EIBHOTO U
KapOIOpaTOPHOTO JABUTATEINICH, TAPOBOU
TypOUHBI.

OO0BsicCHEHUE TIOJTYYEHHUS CBEPXHU3KUX
TEMIEPATYP, YTHIN3AUUHA «TEILTOBBIX)
OTXOJIOB C UCIIOJIb30BAHUEM TEILJIOBOT'O
Hacoca, YTHIN3Auu OMOOPTaHUuYECKOTro
TOTUTMBA JIJIs1 BEIPAOOTKU «TEIUIOBOM» U
AIIEKTPOIHEPTUH.

BrimonHenne yueOHBIX 3a1aHU Ha
aHaJIU3 TEIIOBBIX MPOLECCOB (SIBICHMI)
C UCMOJIb30BaHUEM OCHOBHBIX
nonoxxennii MKT u 3akoHOB
MOJIEKYJIIPHOIN (PUBHUKHU U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUS
SHEPI'UM B TEILIOBBIX Mpolieccax.
Ucnonb3oBanue 1T-TexHonoruit npu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMU WH(HOPMAITNH TI0 TeME, UX
KPUTHUYECKUN aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIleHKa MOCJICICTBUUN
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oT 0oJiee XOJI0THOTO Tea K OoJee
HarperoMy Oe3 komneHcanuu (Knaysuyc).
HeoOGpaTuMOCTh MPUPOIHBIX MTPOIIECCOB.
[ [pUHIUIIBI IEUCTBUS TEIJIOBBIX MAaIlIWH.
KII/I.

MaxkcumanbHoe 3HaueHue KII/I.

[{ukn Kapno.

DKOJIOTUYECKHUE aCIEKThI UCTIOIb30BaHUS
TEIUIOBBIX ABUrarelnenl. TemmoBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.
TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE TTPOIIECCHI:
XOJIOJUIIBHUK, KOHIUIIUOHEP, AU3EIbHbBIN
1 KapOOpaTOPHBIN JBUTATEINH, TTapOBas
TypOWHa, TOJIYYCHHE CBEPXHUZKUX
TeMIIepaTyp, yTUIU3AIUS «TEIIOBBIX)
OTXOJIOB C UCIIOJIb30BAHUEM TEILIOBOTO
Hacoca, yTHIH3alusa OMOOPTraHNYECKOTO
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOM» M
PIEKTPOIHEPTUH

HMCIOJIL30BAHMUS TEIUIOBBIX ABUTATEICH U
TEIUIOBOTO 3arpsI3HEHUSI OKPYKAIOIIEN
Cpelbl C TO3ULINHN SKOJIOTHYECKOU
0€30IMacHOCTH; MPEJICTABICHUH O
palMOHAJILHOM MPUPOIOIIOIB30BaHUH (B
MpoIiecce MOATOTOBKH COOOIIESHUH,
BBITTOJIHCHUI TPYHIIOBBIX ITPOEKTOB)

3.3

ArperatHbie COCTOSIHUS
BeniecTa. Pa3oBbie
MepeXO0Ibl

14

[TapooOpa3oBaHue 1 KOHACHCAITHS.
Hcnapenue u kunenue. Y AeabHas TemoTa
napooOpa3zoBanus. HacelmeHHbIe 1

Ha6uroieHne cBOMCTB HACKHIILIEHHBIX
napoB, MaJIbIX AepopMaliuii, MpoBeIeHue
KOCBEHHBIX U3MEPEHUU YIEIBbHON

HCHACLIIICHHBIC ITaphI.

TCIIJIOTHI IIJIABJICHUA JIbJA,
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KauectBeHHast 3aBUCUMOCTD MJIOTHOCTH
U JIaBJICHUS HACBIILIEHHOTO Mapa oT
TEeMIEPaTyphl, UX HE3ABUCUMOCTh OT
00BEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT
JIABJICHUS B KUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOIHUSI CBONCTB
KpucrasuioB. [1naBieHue u
KpUCTayuIM3aius. Y AelibHasl TeIioTa
riaBiaeHus. Cyomumanus.
Hedopmariiu TBEpIOTO TENA.
Pactsxenue u cxxatue. Casur. Monynb
FOnra. Ilpenen ynpyrux aedopmanui.
TemnoBoe pacIMpeHne KUIKOCTEN U
TBEPBIX TEN, 00bEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHU3M TEIJIOBBIX
KOJIeOaHUM YaCTHUIl BEIIECTBA KaK
MPUYHUHA TETIJIOBOTO PACITUPEHHUS TEIl
(Ha KaueCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHEpTUH B (Pa30BHIX
nepexo/iax.

YpaBHEHHE TEIIIOBOTO OajaHca.
IToBEpXHOCTHOE HATSIKEHHUE.
KoadduimenT noBepxHOCTHOTO

a0COJIIOTHOM BIIAXKHOCTH BO3/1yXa,
Kod(pduieHTa TOBEPXHOCTHOTO
HaTsoKeHus1, moayns FOura.

N3yuenne 3aKkOHOMEPHOCTEH HCTIapeHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCIIe
KHUTICHHS TIPU TTIOHUKECHHOM JIaBJICHUH,
HarpeBaHMs ¥ TUIABJICHUS
KPUCTaJUIMYECKOTrO BEIIECTBA,
KaMWUISIPHBIX SIBICHUHN, CMaulBaHUSI.
[IpoBeaeHnE ONMBITOB C MBLIILHBIMU
IJIEHKaMU.

UccnenoBanue monenu
HEHBIOTOHOBCKOMW KHUIKOCTH.

Pemenne pacd€THBIX 3a1a4 C SIBHO
3aJITaHHOW M HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIIBIO C
WCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmys MOJEKyIIpHON (PU3UKHU U
TEPMOTUHAMHUKHU.

Pemenve kauecTBeHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHUM T10
MOJIEKYJISIPHOU (PU3UKE U
TEPMOINHAMHUKE.

OObsicHEeHEe OCHOBHBIX TIPUHIIUIIOB
CTPOCHUS KUIKUX KPUCTAILIIOB,
TIOJTYYCHHS COBPEMEHHBIX MaTePHUAJIOB.
Onpenenenne ycaoBUil TPUMEHUMOCTH
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HaTsDKEHMS. KanuisipHble sIBJICHUS.
JlaBiieHre 01 HCKPUBIEHHOU
MMOBEPXHOCTBIO KUJIKOCTH.

®opmyia Jlaruiaca.

TexHnYeCcKne yCTpOUCTBA U
TEXHOJIOTUYECKHUE MTPOLIECCHI: )KUAKNE
KPUCTAJJIbl, COBPEMEHHBIE MATEPUAJIBI

Mojienield GU3NYECKUX Tell U IPOLIECCOB
(s1B7eHMIN): MoJIesIel ra3a, >KUJIKOCTH U
TBEPAOrO (KPUCTAIIMYECKOr0) TENa,
WJICAJIbHOTO rasa.

BrimonHeHue yueOHbIX 3a/1aHUi Ha aHATTU3
TEIJIOBBIX MPOLIECCOB (SIBJICHUI) C
VCIIOJIb30BaHUEM OCHOBHBIX ITOJIOKEHHAN
MKT 1 3aKk0HOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJUHAMUKHU: CBSI3b JABJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpaluueu
MOJIEKYJ U €70 TEMIIEPATYPOil, YyDaBHEHUE
MenneneeBa-KianeiipoHa, nepBblii 3aKOH
TEPMOJUHAMUKH.

PaboTa B rpynmnax rnpu o0CyX1eHUH
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(mampumep, no teme «TemooOMeH B
PKUBOU MPUPOJIE)

Htoro mo pasueny 49
Paznea 4. DiaekTpoauHaAMHKA
4.1  [DnekTpuueckoe mose 24

DnexTpuzanus Tesl U €€ NpOosIBICHUS.
DnekTpuueckuit 3apsia. JIBa Buaa
DIIEKTPUYECKUX 3apsanoB. [IpoBoaHuky,
JIMDJIEKTPUKU U TTOJTYTIPOBOJHUKH.
DIIeMEHTapHBIN SJIEKTPUYECKUAN 3apsi.
3aKOH COXPAHEHUS AIEKTPUUECKOTO

3apsijia.

[IpoBeeHME KOCBEHHBIX U3MEPEHUI U
ONBITOB IO MPOBEPKE MPEMAIIOKEHHOM
CUIIOTE3BI IPU U3YUEHUH B3aUMOJEHCTBHS
3apsOKEHHBIX T, 3apsia KOHIeHcaTopa,
MOCJIEIOBATEIBHOTO COSTUHEHUS

KOHIACHCATOPOB.
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BzaunmopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Onektpudeckoe nose. Ero aeiicteue Ha
ANEKTpUYECKue 3apsanl. HanpsskEHHOCTD
aneKTpudeckoro nos. IIpoOHsIit 3apsia.
JIuHuK HaNPSHKEHHOCTH AJIEKTPUUYECKOTO
nosst. OMHOPOAHOE INEKTPUUECKOE TTOJIE.
[ToTeHIManbHOCTh
AJEKTPOCTATUYECKOTO MoJisl. Pa3HOCTH
MOTEHIUAJIOB U HANIPSKEHUE.
[ToreHumanbHast SHEPTUs 3apsa B
AIEKTPOCTATUYECKOM TIOJIE.

[ToTeHLMan 3IEKTPOCTATUYECKOTO TOJISL.
CBsi3b HANPSHKEHHOCTH MOJISL U PA3HOCTH
MOTEHIIUAJIOB JJISl AJIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD cyniepnio3uuun
BJIEKTPUYECKUX TTOJIEH.

[Tosie Toueunoro 3apsiga. [lome
paBHOMEpHO 3apsbkeHHOU chepsl. [Tome
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HaNpsLKEHHOCTH ITUX TTOJIEN U
SKBHUIIOTEHIIMAIHHBIX TOBEPXHOCTEH.

Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEN
U3MEpeHUN (PU3NIECKUX BEITUIHH.
OueHka rpaHul HOrPeIIHOCTEN.
Habmronenue npeBpalieHus 3Hepruu
3apsSKEHHOTO KOHIEHCATOpa B SHEPTHUIO
U3ITyYEHHs CBETOINO/A, UCCIEOBAaHUE
paspsiia KOHAEHCATOpa Yepe3 pe3ucTop.
N3yueHune 3aBUCUMOCTH
AIIEKTPOEMKOCTHU TIIIOCKOTO
KOHJIEHCATOopa OT IUIOLIAU IIJIACTHH,
PacCTOSTHUSL MEXAY HUMHU U
JUAJIEKTPUYECKON TPOHHUIIAEMOCTH.
N3ydeHne KapTUH JUHUN
HaAMPsHKEHHOCTH JIEKTPUYECKOTO OIS
TOYEYHOTO 3apsiJa, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsKEHHOTO 1o 00BhEMY 1apa,
PaBHOMEPHO 3apsiKEHHON OECKOHEUHON
IJIOCKOCTU U SKBUIIOTECHIIMAIBHBIX
ITOBEPXHOCTEM.

Pemienue pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOU U HESIBHO 3aJJaHHOU
(bu3UEeCcKO MOJIEIBIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyIT AIEKTPOCTATUKH.

Pelrenre kauecTBeHHBIX 3a]1a4,
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[IpoBOAHUKH B JIEKTPOCTATUYECKOM
noJsie. Y CIOBUE paBHOBECHS 3apsI0B.
JIMPIEKTPUKHU B AJIEKTPOCTATUYECKOM
nosne. Jlusnekrtpuueckas
MPOHUIIAEMOCTh BEIIECTBA.
Konnencarop. D1eKTpoEMKOCTh
KOHJEHCATOpA. DINEKTPOEMKOCTh
IJI0CKOro KoHaeHcaropa. [lapannensHoe
COEJIMHEHNE KOHJICHCATOPOB.
[TocnenoBaTenbHOE COETMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHIEHCATOopA.
JIBrKeHNE 3apsKEHHOW YacTULB B
OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.
TexHuyeckue ycTporucTsa u
TEXHOJIOTHYECKHUE MPOLECCHI:
AIEKTPOCKOII, 3EKTPOMETP,
AIEKTPOCTATUYECKAs 3allHUTA,
3a3eMJIEHUE JIEKTPONPUOOPOB,
KOHJEHCATOpPHI, TeHepatop Bau ne
I'paada

TPeOYIOITUX TPUMEHEHHS 3HAHUH 110
AJIEKTPOCTATHUKE.

OOBsiCHEHUE YCTPOWCTBA M MPUHIIUTIA
JNEUCTBHUS SJIEKTPOCKOMA, JIEKTPOMETPA,
KOHJIEHCATOPOB, reHepaTopa Ban ne
['paada. O6wsicHeHUE PabOTHI
AJIEKTPOCTATUYECKOM 3aIUTHI,
3a3€MJICHHS JIEKTPOIIPUOOPOB.
OrnpeneneHue ycaoBUl TPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOYCTHBIN
3apsd, OAHOPOIHOE IIEKTPUUECKOE
ToJe.

BrinmonHenne yueOHbIX 3ajaHU HA
AHAJIN3 BJIEKTPUYECKUX IIPOLIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHHUIN U 3aKOHOB
AJIEKTPOJAVMHAMUKH: 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH Kynona,
MOTEHIIUAJIBHOCTh
AJIEKTPOCTATUYECKOTO MOJIS, TPUHIIUI
CYHEPIO3ULHUH IEKTPUUECKUX MOJIEH.
Ucnonb3oBanue 1T-TexHomoruit npu
paboTe C TOMOTHUTEILHBIMU
HMCTOYHUKAMU MH(POpMAIMH 110 TEME, X
KPUTHUYECKUN aHAJIM3 U OIICHKA
JIOCTOBEPHOCTH
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4.2

[locTOosITHHEBII
PIEKTPUYECKUN TOK

24

Cwa toka. [IoCTOsTHHBIN TOK.
'Y CIIOBHS CYILIECTBOBAHUSI ITOCTOSIHHOTO

QJICKTPHUYICCKOT'O TOKaA. HMcTouyHuku TOKA.

Hanpsoxenue ™ u 91C .

3axkon Oma 1Jig yyacTka IIeIu.
DNEKTPUYECKOE COPOTUBIICHHE.
3aBUCUMOCTH COTPOTUBIICHUS
OJIHOPOJTHOTO MPOBOJAHUKA OT €T0
TUTHHBI U TUTOMIAIM TIOTIEPEYHOTO
CEUeHHMsI. Y IEJTbHOE COITPOTUBIICHUE
BEILECTBA.

[locnenoBarensHOE, MapaieIbHOE,

CMEILIaHHOE COCIUHEHUE IIPOBOJHUKOB.
Pacy€r pa3BETBIEHHBIX AIEKTPUUECKUX

neneit. [Ipasuna Kupxroda.

PaboTa 31eKTpruYecKoro Tokxa.

3akoH /[>xoynsa-JIeHna.
MOIIIHOCTB AIEKTPUYECKOTO TOKA.

TermnoBas MOIIHOCTbB, BBIACIISICMAast

Ha Pe3nCTOpE.
O/1C u BHyTpeHHEE COITPOTUBIICHUE

NCTOYHHKA TOKA. 3akoH OMa

17151 TIOJTHOM (3aMKHYTOM )
PIICKTPUYECKOM 1enr. MOIHOCTh

HNCTOYHHNKA TOKA. KOpOTKOG 3aMBbIKaHHUC.

KonzaeHcatop B 11€11 MOCTOSTHHOTO
TOKa.

[IpoBeaeHNE NPSIMBIX U3MEPEHUN CUITBI
TOKa U HaIPsHDKEHUS], KOCBEHHBIX

U3MEPEHUN YAECIBHOTO CONPOTUBIICHUS,
JIC 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHUKA TOKA, IPOBEJICHUE
VCCJIEIOBAHUM 3aBUCUMOCTEUN
(bu3NYEeCKUX BEJIMYUH U OTBITOB

[0 IPOBEPKE MPEI0KEHHON TUIOTE3BI
[PU U3YUYEHUH 1IeTIeH TOCTOSTHHOTO
TOKA.

OnpeneneHre abCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEN
M3MEpPEHUN (PU3NUECKUX BETUYUH.
OueHka rpaHull NOTPEIIHOCTEN.
M3ydeHne KOpOTKOTO 3aMbIKAHUS
rajbBaHUYECKOIO DJIEMEHTA U OLICHKA

BHYTPEHHETO COMPOTUBIICHUS.
Pemenne pacu€THbIX 3a/1a4 C SIBHO

3aJITaHHOM U HESIBHO 3aJJaHHOM

(hbU3NIECKON MOJICIIBIO
C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB

1 (hOpMYJI TOCTOSTHHOTO TOKa.

Pemenne KkaueCTBEHHBIX 3aj1a4,
TPEOYIOINX MPUMEHEHUS 3HAHUN U

3aKOHOB IIOCTOSIHHOTO TOKa.
OObsiCHEHUE YCTPOICTBA M MPUHIINIIA

NEWCTBUS aMIIEPMETPA, BOJIBTMETPA,
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TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE IPOLECCHL: AMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK
DIIEKTPUYECKON SHEPTUH

peocTara, CYETYMKA DIIEKTPUIECKON
SHEPIUU.

BrinonHeHue yueOHbIX 3a/1aHUi Ha aHATTU3
PIEKTPUYECKUX MPOLIECCOB (SIBJICHHI) €
VCII0JIb30BAHNEM OCHOBHBIX ITOJIOKEHUN U
3aKOHOB 3JIEKTPOJAMHAMMKH: 3aKOHBI OMa
JUIsl y4acTKa LENU U U1 3aMKHYTOM
DIIEKTPUYECKON LIETIH, 3aKOH
JIxoynsa-Jlenna.

PaboTa B rpynmnax rnpu o0CyxJ1eHUU
BOIIPOCOB MEXITPEAMETHOIO XapaKTepa
(Hanpumep, 0 TeMe «DIEKTPUUYECKUE
SIBJICHUS B TIPUPOJIC»)

4.3

TOKH B pa3inM4HbIX
cpenax

DnexTpuyeckas NpoBOJAUMOCTb
pPa3IUYHBIX BEUIECTB. DIEKTPOHHAS
MPOBOJIMUMOCTh TBEPABIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIIOB
OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.
DnexTpuyeckuid TOK B Bakyyme. CBoMCTBa
PIIEKTPOHHBIX Iy4YKOB. [101ynipoBOJHUKH.
CoOcTBeHHas U TpUMECHast
IPOBOJMMOCTH TIOJTYTIPOBOJHUKOB.
CgolicTBa p-II-liepexo/a.
[loynpoBOIHUKOBBIE TPUOOPHI.

[IpoBeneHrie KOCBEHHBIX U3BMEPEHUN U
VCCIIENOBAHUN 3aBUCUMOCTEN MEXKIY
(U3MYECKUMU BETMYMHAMU NPU U3YYEHUH
[IPOLIECCOB MTPOTEKAHUS AIEKTPHUIECKOTO
TOKa B METAJUIaX, JIEKTPOJIUTAX U
noJiynpoBogHukax. Onpenenenue
AOCOTIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKIX
BeJInurH. OLIEHKA TPaHull OTPEIIHOCTEMH.
Habnrogenue >5eKkTponinsa, i3y4eHnue u
00BbACHEHHE MMPOBOJIUMOCTH

DIIEKTPUYECKUN TOK B JIEKTPOJIUTAX.

QJICKTPOJUTOB, OKCIICPUMCHTAJIbHOC
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DNEKTPOIIUTUYECKAS TUCCOLUALIHS.
Onextposn3. 3akoHbl Dapanes s
PIIEKTPOJIN3A.

DIIEKTPUYECKUN TOK B ra3ax.
CaMOCTOSTENBHBIN U HECAMOCTOSTEIbHBIN
pa3psia. Paznmuunble TUIBI
CaMOCTOATENIBHOTO pazpsaaa. MonHus.
[1mazma. Texnuyeckue yCcTponucTBa u
MPaKTUYECKOE TPUMEHEHUE!
ra3opas3psiAHbIE JAMIIbI, JJIEKTPOHHO -
TydeBasi TpyOKa, MOJyNPOBOAHUKOBBIE
MpUOOPBL: U0, TPAH3UCTOP, (POTOAHOS,
CBETO/IMO]], FaJbBaHUKa, pa(pMHUPOBAHKE
M€Y, BBIIJIABKA ATFOMUHUSA, SJIEKTPOHHAS
MUKPOCKOITHUS

M3YUYEHHE 3aKOHOB dJIeKTpoau3a Papanes.
CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH
nuona.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U
MOJYTIPOBOJHUKOB.

3ydyeHune ucKpoBOro paspsaa u
IPOBOJMMOCTH BO3yXa.

Pemienue pacu€THBIX 3a/1a4 C IBHO
3aIaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON
MOJIENBIO C UCTIOJIb30BAHUEM
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKA B
pa3nuuHbIX cpenax. Pemenue
KaueCTBEHHBIX 3aJ1a4, TPEOYIOIINX
MIPUMEHEHUS 3aKOHOMEPHOCTEN
MMOCTOSIHHOT'O TOKa B Pa3JIMYHBIX Cpeaax.
OOBsiCHEHUE YCTPOICTBA M MPUHIIUTIA
NercTBUS ra30pa3psAIHbIX JIAMII,
DIIEKTPOHHO-JIY4€BOM TPYOKH,
[OJTyTIPOBOJHUKOBBIX IPUOOPOB: 1HOAA,
TpaH3UCTOpPa, (HOTOMO/1a, CBETOAUOA.
OO0BsICHEHUE CYTH MPOLIECCOB:
rajgbBaHUKU, paQUHUPOBAHUS MEIH,
BBITUTABKU aJTFOMUHMSL, 3JIEKTPOHHOU
MUKPOCKOTIUHU

MToro no pazgeny
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Paznen 5. @u3nuyecKuil MNPaAKTUKYM

5.1  |Ousmueckuii 16 Crioco0b1 n3MepeHus: PU3NIECKUX [IpoBeieHrE KOCBEHHBIX U3MEPEHU,
IPAKTHKYM BEJIMYMH C HUCIOJIb30BAHUEM AHAJIOTOBBIX [MCCIEA0OBaHUI 3aBUCUMOCTEN

U IU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB H|((DU3UUECKUX BEIMYMH, TPOBEPKA
KOMITBIOTEPHBIX IATYUKOBBIX CHCTEM. MPEIJI0KEHHBIX TUTIOTE3 (BBIOOP U3 paboT,
AOCOJIIOTHBIE U OTHOCUTEIIbHBIE OMHMCAHHBIX B TEMATUYECKUX pa3jiesiax
HOTPEIIHOCTA U3MEPEHUN PU3NUECKUX [« YUYEHUYECKHUM SKCIIEPUMEHT,
BeanurH. OIeHKa IpaHmIl MOTPEIIHOCTEN 1TabopaTopHble pabOThI, IPAKTUKYM))

Htoro mo pasueny 16

Pe3epBHOE Bpemsi 10

OBILEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KITACC

No HanmMmenosanne KolInuecTBo [IporpaMMHOE coaepiKkaHue OcCHOBHBIE BUIBI AESITEILHOCTHA
pa3ziesoB U TEM oOy4Jaronmxcs
/11 JacoB
y4eOHOro MpeMeTa
Paznen 1. DiaekTpoauHAMMKA
1.1 MaruuTHOE HOJNTE 14 B3anmogeiicTBiie MOCTOSHHBIX MAarHUTOB

Y IPOBOJIHUKOB C TOKOM. MarHuTHOE
1oJie. BEeKTOp MarHMTHOW UHIYKIIHUH.

[ [pyHIUIT CYyTIEPIIO3UIIUYA MAarHUTHBIX
roJiel. JIMHMM MarHUTHOW UHIYKIIAH.
MarsutHo€ 10Ji€ IPOBOIHUKA C TOKOM
(TIpstMOTO TIPOBOAHUKA, KATYIIIKU U
KpyroBoro Butka). OnsIT Opcreaa. Cuna
Amriepa, €€ HaIllpaBJICHUE U MOAYJIb.

Cuia Jlopenna, e€ HanpaBJIEHHE U
MOJyJb. JIBH>KEHHE 3apsyKEHHON YaCTHUIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa
cuibl JJopena. MarautHoe mose B
BeniecTse. PeppoMarHeTUKy, napa- u
TMaMarHeTHKH.

TexHuyeckue ycTponucTBa u
TEXHOJOTUYECKUE MPOIECCHI: TPUMEHECHUE
MOCTOSIHHBIX MAarHUTOB,

[IpoBeeHrE KOCBEHHBIX U3MEPEHUIN CHJIBI
AMIiepa, IPOBEIECHNUE UCCIEI0OBaHU
3aBHCHUMOCTEH MKy (PU3NUECKUMU
BEJIMYMHAMU U OIIBITOB IO POBEPKE
[IPEIIOKEHHON TUIIOTE3BI IIPU U3YYECHHUH
NEHUCTBUS TOCTOSIHHOTO MAarHUTA HAa PAMKY]
C TOKOM, B3aUMOJICHCTBUS IPOBOJHUKA C
MAarHUTHBIM T1OJIEM.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTENBHBIX MTOIPEIIHOCTEN
n3MepeHnil (pru3nueckux BeanyuH. OLeHKa
rpaHul norpemxocren. MecnenoBanne
MAarHUTHOT'O MOJISl TOCTOSIHHBIX MarHuTOB,
CBOMCTB (heppOMAarHeTUKOB.
OnpenenexHue ycloBU MPUMEHUMOCTH
MOJEIN OJTHOPOJHOTO MAarHUTHOTO ITOJIS.
OnpeneneHre HapaBiIeHUs UHAYKLUU
MAarHUTHOT'O MOJISl IPOBOJHUKA C TOKOM,
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AJIIEKTPOMATrHUTOB, TECTEP-MYIBTUMETD,
ANIEKTPOJBUTATENb SIKOOU, YCKOPHUTENIU
AJIEMEHTAPHBIX YaCTHUII

cuJibl AMIiepa u cwiibl JIopeHiia.
N3ydyeHnne KapTUHBI JIMHUNA UHAYKIIUA
MarHUTHOTO I10JIS IT0JIOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB, JJIMHHOTO MPSIMOTO
MPOBOJHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM.
OOBsicHEHHE B3aUMOICHCTBHS IBYX
MIPOBOJIHUKOB C TOKOM, JICUCTBUS CHJIbI
JlopeHiia Ha MOHBI AIEKTPOJIUTA.
Habmronenue aABMKEHHS TydKa
AJIEKTPOHOB B MarHUTHOM TIOJIE.
N3yuenue npuHIUIa JEUCTBUS
AJIEKTPOU3MEPUTEILHOTO MpUbopa
MarHUTOAJIEKTPUUECKON CUCTEMBI.
Petiennie pacu€THBIX 3a/1a4 € SIBHO
3aJITaHHOW M HESIBHO 3aJIaHHOU
(buU3UYECKON MOJIETBIO

C UCIIOJBb30BAHHUEM OCHOBHBIX 3aKOHOB U

dbopmyi 1o TeMe «K MarHuTHOE TI0JICH.
Pemienne kauecTBEHHBIX 3a/a4,
TpeOYIOMUX MPUMEHEHUS 3HAHUN

1o TeMe «MarauTHOE MOoJIe.
OObsicCHEHUE YCTPOICTBA M MPUHIIUATIA
JICVUCTBUS DJIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, SJIEKTPOIBUTATEIIS
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SkoOu, yckopuTenen 31eMEHTapHbBIX
JACTHII.

OObsicHEeHUE TPUMEHEHUS TTOCTOSIHHBIX
MarHUTOB

1.2

BHGKTpOMaFHHTHaﬂ

NMHAYKIOWS

13

SIBIIeHNE SIIEKTPOMArHUTHON UHAYKIIAH.
[ToTOK BEKTOpa MArHUTHOW UHAYKIIHH.
OJIC nHayKunu. 3aKoH
PIEKTPOMArHuTHOM MHAYyKIUU Papazes.
Buxpeoe snekTpuueckoe moie. Toku
dyxo.

O/J1C uHayKUHUH B IPOBOJTHUKE,
NIBHDKYILEMCS] B OJTHOPOAHOM MarHUTHOM
oJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika
WHIYKTUBHOCTH B 1IETTH TOCTOSIHHOTO
ToKa. fIBnenne camonnaykuuu. JJC
CaMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTponucTBa u
TEXHOJIOTUYECKHUE TTPOLIECCHI:
WHYKIIMOHHAS TI€Yb, COJICHOUI, 3allI1Ta
OT 3JIEKTPU3ALINU TEJI NPU JBU)KCHUU B
MAarHUTHOM T0JI€ 3eMJIH

[IpoBeneHue nccae0BaHms 3aBUCUMOCTEN
(M3MYECKUX BEJIMYUH U OIBITOB IO
[IPOBEPKE MPEJIOKEHHON THIIOTE3bI IPU
W3YUYEHUU SIBJICHUS HIEKTPOMATrHUTHOM
nHAyKuuu. Onpenenesne nHAYKIUU
BUXPEBOTO MarHUTHOTO IOJIS.
OrnpeneneHne abCOMIOTHBIX
OTHOCUTEJBHBIX OTPEIIHOCTEN
n3MepeHnil (pru3nueckux BeanyuH. OLeHKa
PaHUL TOTPEIIHOCTEN.
DKCNepUMEHTAIIBHOE U3YYEHHUE TPABHUIIA
Jlenna.

VccnenoBaHue sIBICHUS CAMOUHAYKIIHH,
3aBucuMocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUS CUJIBI TOKA B LIEIIH.
M3yueHue najeHusi MarHuTa B
anmroMuHueBo (MeaHOM) TpyOe. COopka
MOJEJIN 3IEKTPOMArHUTHOTO T€HEPATOpA.
Pemenne pacu€THBIX 3a1a4 ¢ IBHO
3aTAaHHOM M HESBHO 3aJaHHOMN (PHU3UIECKOM

MOIEJIBIO

63



C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 1o TeMe «DNEeKTpOMarHuTHas
WHITYKIUSD.

PelieHre kauecTBEHHBIX 3aj1a4,
TpEOYIOIIUX TPUMEHEHUS 3HAHUM 110 TEME
«DNEKTPOMATrHUTHAS UHIYKLIHSD).
OOBbscCHEHNE OCHOBHBIX IPUHIUIIOB
NENCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, TAKUX KaK:
WHIYKIMOHHAS TI€4b, COJICHOU/I, 3aIUTa
OT 3JIEKTPU3ALMU TEJ NPU JBUKEHUU B
MarHATHOM I0JI€ 3EMIIH.

PaboTa B rpynmnax npu o0CyXJ1eHun
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(Hampumep, o TeMe «JIEKTPOMArHUTHbIE
SIBJICHUSI B IPUPOIE )

Htoro mo pazuery 27

Pasnen 2. KosieOanusi 1 BOJTHBI

2.1 |Mexanmyeckue 10 KonebaTenbHas cucrema. [IpoBeeHrEe KOCBEHHBIX H3MEPCHUIA,
KOJIeOaHUs CBoOonHbIe KOeOaHuUs. MCCIIEIOBAHUS 3aBUCUMOCTEN MEXITY

[ apmoHMYecKue KojaeOaHus.
KunemaTudeckoe v TMHAMUYECKOe
OMHCaHNe. DHEPTreTUIECKOE OMMMCAHNE
(3aKOH COXpaHEHUS] MEXaHUYECKOM

(U3UYECKUMU BETUYMHAME U OTBITOB 10
MPOBEPKE MPEITI0KEHHON TUIOTE3bI IPU
M3y4eHUU KOJIeOaHUl HUTSHOTO U

IPY>XUHHOT'O MAsATHHUKOB,
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sHepruu). BeiBoa TMHAMHUYECKOTO
OMMCAHUS TAPMOHUYECKHUX KOJIeOaHUul 13
UX HEPreTUYECKOTO U
KHHEMaTHU4ECKOr0 OMUCAaHUS.
Awmruntyzaa u $asa konebanuid. CBs3b
aMIUTATYAbI KOJIEOAHUI UCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHUH €€
CKOPOCTHU U YCKOPEHHSI.

[Tepuon u gacTora KoJeOaHMIA.

[Teproa maneix cBOOOAHBIX KOeOaHUMI
MaTeMaTU4eCcKoro MasaTHuka. Ilepuos
CBOOOIHBIX KOJICOAHHI MPY>KMHHOTO
MasiITHUKA.

[ToHsiTHE O 3aTyXalOMKUX KOJIEOAHUSX.
Boinyxiennbie koneOanus. Pesonanc.
Pe3onancHas kpuBas. Bousiaue
3aTyXaHHs Ha BUJl PE30HAHCHOW KPUBOM.
ABTOKOJI€OaHUSI.

TexHuueckue ycTporucTsa u
TEXHOJIOTHYECKHE MPOLECCHI: METPOHOM,
4achl, Ka4€JIu, My3bIKAJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX M 3aTYXarOIIUX
MEXaHHYSCKUX KOJICOaHHUH.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEITUIHH.
OueHka rpaHul HOTrPeIIHOCTEN.
Habmronenue He3aBUCUMOCTH MIEPHO/Ia
MaJibIX K0JIeOaHUM rpy3a Ha HUTH OT
AMILUTATY/IBI.

DKCHEpUMEHTAIbHAS MPOBEPKA 3aKOHA
COXpaHECHHUSI JHEPruud TpH KoJIeOaHUSIX
rpy3a Ha Ipy>KUHE.

Habmonenue pezonanca.

Onpenenenue ycaoBUil TPUMEHUMOCTH
MO/JICJIM MaTEeMaTUYECKOTO MasSTHUKA U
UJICJIbHOTO MPY>KUHHOTO MasiTHUKA.
Periennie pacu€THBIX 3a/1a4 € SIBHO
3aJITaHHOW M HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIIBIO C
HCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB 1
dbopmyi 1o TeMe «MexaHuuecKue
KOJICOaHUS.

Penrenne kaueCcTBEHHBIX 3a/1a4,
TPEOYIOMNX TPUMEHEHUS 3HAHUI 110
TeMe «MeXaHnYeCKUe KOJIcOaHuUs .
OObsicHEeHUE YCTPOMCTBA M MPUHIIUATIA
JIEUCTBUSI METPOHOMA, YaCOB, Ka4eJIEH,
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MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceicmorpada.

Hcnonb3oBanue I'T-TexHomOrNii npu
paboTe ¢ JOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAIUU IO TEME, UX
KPUTUYECKUN AHAJIN3 U OLICHKA
JTOCTOBEPHOCTH

2.2

DIeKTPOMarHUTHBIC
KOJICOaHUS

15

Konebarenbubiit KOHTYp. CBOOOIHBIE
HIIEKTPOMAarHUTHBIE KOJeOaHUs B
U7€abHOM KOJIe0aTeIbHOM KOHTYpE.
®opmyiia Tomcona. CBsA3b aMIUIUTY b
3apsiia KOHAEHCATOPA ¢ aMILTUTYAOU CHJIbL
TOKa B KOJIEOATEIbHOM KOHTYpE. 3aKOH
COXPaHEHMS DHEPTUH B UIECATBHOM
K0JIe0aTeIbHOM KOHTYype. 3aTyXaroume
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.
BBIHYKI€HHBIE 3JIEKTPOMAarHUTHHIE
koJsiebanus. [lepemenHbIi TOK. MOIITHOCTH
[EPEMEHHOI0 TOKA. AMIUIUTYAHOE U
NEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HANPsOKEHUS TIpU pa3inyHoi hopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT
BPEMEHH.

CuHyconIanbHbIN IEPEMEHHBIN TOK.
Pe3nucTop, KOHAEHCATOP U KaTyIlKa

[IpoBeeHrEe KOCBEHHBIX U3MEPEHUN U
MCCJICIOBAHMS 3aBUCUMOCTEN (DU3UYECKUX
BEJINYMH MPU U3yYCHUU
PIIEKTPOMArHUTHBIX KOJICOaHUM U 1eTei
MMEPEMEHHOT0 TOKA.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
n3MepeHnil (pru3nueckux BeanyuH. OLeHKa
rpa”Hul norpemxocTen. M3yuenne
YCTPOMCTBA U IPUHIIUIIA JEUCTBUS
Tpanchopmaropa. Habmonenue
PJIEKTPOMArHUTHOTO PE30HAHCA.
WN3ydyeHne ocuuiiorpaMm
DIIEKTPOMATrHUTHBIX KoJieObanuii. Pemenue
PACcUETHBIX 3314 C SIBHO 3a/IaHHOU U
HESIBHO 33JJaHHON (PU3UUECKON MOJIEIIBIO C
MCMO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U

HMHIYKTHBHOCTH B IICIIHU

dbopmys o TeMe «IIEKTPOMArHUTHbHIE
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CUHYCOUJAIBHOTO ITIEPEMEHHOTO TOKA.
Pe3onaHc TOKOB. Pe3oHaHC HanpsKeHUN.
WneanbHbll Tpanchopmartop.
[Tpou3BoacTBO, Nepesaya u NoTpedIeHue
PIIEKTPUYECKON SHEPTHH. DKOJIOTMYECKUE
[PUCKH IIpU ITPOU3BOJCTBE
piekTposHeprun. KyneTypa
VICIIOJIb30BaHUs JIEKTPOIHEPT UM B
MMOBCEIHECBHOM KU3HU.

TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
PIEKTPUYECKUI 3BOHOK, TEHEPATOP
[IEPEMEHHOTO TOKA, IMHUU
pIeKTponepeaayd

KOJICOAHUS .

Pelienne kauecTBEHHBIX 3a/1a4,
TpEOYIOIIUX TPUMEHEHUS 3HAHUM 110 TEME
«INEKTPOMATrHUTHBIE KOJIEOAHUSD».
CpaBHEHUE MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHUIA.
OOBsicHEHHE YCTPOUCTBA U IPUHITUTIA
NEUCTBUS AIEKTPUUECKOTO 3BOHKA,
r€HEepaTopa MEPEMEHHOTO TOKA, JIUHUN
BIIEKTponepeaay.

Onpenenenue ycaoBUil TPUMEHUMOCTH
MOJIETN UACATBHOTO KOJIe0aTEeIbHOTO
KOHTYpa.

AHaJIN3 U OIIEHKA MOCIIEICTBUI
MCIIOJIb30BAHUS PA3TUYHBIX CIIOCOOOB
[IPOM3BOJICTBA IEKTPOIHEPTUU C TTOZULUN
PKOJIOTUYECKOM O€30MacHOCTH;
MPEACTABICHUN O PallMOHAJILHOM
MPUPOJIOTIOIB30BaHUU (B MpoIecce
MOJATOTOBKH COOOIIIEHUH, BBINOJTHEHHI
pyNIOBBIX TPOEKTOB)

2.3

MexaHndeckue u
DJICKTPOMArHUTHBIE
BOJIHBI

10

MexaHnyecKue BOJIHbBL, YCIOBHS UX
pacnpoctpadeHnus. [lonepeunsie u
MpOA0JIbHBIE BOJHBL. [leprona, CKopoCcTh
pacTpOCTPAHEHHUSI U JIMHA BOJIHBL.

CBolicTBa MEXaHWUYECKUX BOJIH:

Ha6nronenue oOpa3zoBanus u

pacnpoCTpaHEHUs MOMEPEUHBIX U
MPOJOIBHBIX BOJH, OTPAKEHUS U
MpesoMJIeHUS, THTep(pepeHInn u

nudpakliid MEXaHUYECKUX BOJIH,
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OTpPa)KEHHE, MPEITIOMIIEHNUE,
uHTepdepeHus u qudpakius.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota Tona. TemOp 3ByKa.
[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH
Cpeabl.

DJIEKTPOMATHUTHBIE BOJIHBL. Y CIIOBUS
W3JIyYCHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnasi opuenTtaius Bektopos B, E, V
B JICKTPOMArHUTHOM BoJiIHE. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
uHTephepeHIus U Tudpakius.

[I[Ixana 31€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue 3NEeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[IpuHIMIBI PAUOCBS3U U TEJIECBUICHMUS.
Pagnonoxammus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEH CPEIbI.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHECHHUE:
MYy3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,
pPaguONPUEMHHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-neus, ynprpazBykoBas
JIMarHOCTUKA B TEXHUKE U MEAUIINHE

aKyCTHYECKOI'O PE30HAHCA, CBA3U
I'POMKOCTH 3BYKa U BBICOTBI TOHA C
aAMIUTUTYION ¥ 9acTOTON KOJIeOaHMM.
N3ydenue CBOKCTB yJIbTPa3ByKa U €ro
MPUMEHECHUSL.

HccnenoBanue cBOKCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MPEIOMIICHHE, TOJISIPU3aLKs,
mugpakuus, “HTepepeHIus.
O6HapyxeHue nH(ppaKpacHoOro u
yIbTPa(HUOIECTOBOTO U3ITYUCHUH.
CpaBHEHHE MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX BOJIH.

Onpenenenve ycioBuid MPUMEHUMOCTH
MOJEIN TAPMOHUYECKOUN BOJIHBI.
Pemienune kauecTBEHHBIX 3a/1a4,
TpeOYIOITUX TPUMEHEHHS 3HAHUH 110
Teme «MexXaHn4eCcKue u
3JIEKTPOMArHUTHBIC BOJHBIY.

N3ydenune mapameTpoB 3BYKOBOW BOJIHBL.
HN3yuyeHue pactnpoCcTpaHEeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicHEHUE YCTPOICTBA M MPUHIIUATIA
JEUCTBUSL MY3bIKaJIbHBIX HHCTPYMEHTOB,
panapa, paIiuoNpuéMHUKA, TEIEBU30Pa,
aHTeHHbI, Tenedona, CBU-neun.
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OOBbsCHEHUE YIbTPa3BYKOBOM
UAarHOCTUKHU B TEXHUKE U MEJMIIMHE.
Hcnonp3oBanue ['T-TrexHomornii npu
paboTe ¢ AOTOTHUTEIILHBIMU
MCTOYHUKaMU UH(GOPMAIUH TI0 TEME, UX
KPUTUYECKUN AHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHaJIN3 U OLICHKA MOCIEACTBUM IIIyMOBOTO
Y DJIIEKTPOMAarHUTHOTO 3arpsi3HEHUS
OKPY KAIOIIEH CPEBI C MO3ULUN
HKOJIOTMYECKOI 0€3011aCHOCTH;
[IPEICTABICHUN O PALIMOHAJIBHOM
PUPOIOTI0IB30BaHUM (B IIpoLiecce
MOATOTOBKU COOOIIEHUH, BBIMOIHEHUU
IpyNIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[ [psAMOTMHEWHOE pacpOCTPaHEHNE CBETA
B OJIHOPOJHOM cpene. JIyu cBera.
Touyeunblii UICTOYHUK cBeTA. OTpakeHUE
CBETA. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenune n300pakeHni B MIIOCKOM
sepkaie. Chepuaeckue 3epkaa.
[IpenomiieHue cBeTa. 3aKOHBI
mpesioMyIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTENBHBIN MTOKA3aTeINb
npesnomsieHus. [IocToSHCTBO YaCTOTHI

HaOmrogeHne onTHYSCKUX SIBIICHUH,
MMPOBEJICHUE KOCBEHHBIX U3MEPECHUH,
MCCIIeIOBAaHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U OTBITOB MO TIPOBEPKE
MPEJI0KEHHOM TMITOTE3bI PU U3YYCHUN
SIBJICHUM TTPEJIOMJICHUS CBETA Ha IPaHUIIC
pasjelnia IByX Cpej, MPeJoMIICHUs CBETA B
cobuparomieil 1 paccerBaroIeH JTMH3aX,
BOJIHOBBLIX CBOMCTB CBETA.

Ha6roeHue nojHoro BHyTPEHHETO

OTPAKEHMS], U3YUYEHHUE MOJIEIN
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CBETA U COOTHOUIEHUE JUIMH BOJIH HPH
MEePEX0/I€ MOHOXPOMATUYECKOTO CBETA
4yepes3 rpaHully paszena IByX
ONTHYECKHUX CPE.

Xonx nyuen B npusMe. [{ucnepens cera.
CroxHbIN cocTaB Oenoro ceera. 1[Ber.
[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroa noJHoro
BHYTPEHHETO OTPAKEHUSI.
Cobuparoniyie 1 pacCeMBarOIINE JINH3BI.
Tonkas nmua3a. DOKYyCHOE PacCTOSIHUE U
ONTUYECKAs] CUJIa TOHKOU JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PaCCTOSTHUS
TOHKOM C(hepUUeCcKOil INH3BI OT €€
T€OMETPUU U OTHOCUTEIIBHOTO
MOKA3aTeIs MPETOMIICHUSI.

dopMysia TOHKOU JIMH3bL. Y BETMUCHHUE,
JTaBAEMOE JIMH30M.

Xo[ ay4a, TpOLIEAIIEro JIMH3Y MO/
MIPOM3BOJILHBIM YTJIOM K €€ TJIaBHOU
ONTUYECKOM ocH. IlocTpoenue
M300paKEHUI TOYKU U OTPE3Ka MPSIMOi
B COOMPAIONINX U PACCEHBAIOIINX
JIMH3aX U UX CUCTEMaX.

OnTuyeckue mpudopsl. Pazpemarornast
criocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.

CBETOBOJIA.
[Tonyyenue n3o0pa>keHus B CUCTEME U3
IIJIOCKOTO 3€pKaJia U JINH3bI, B CHCTEME U3
nByx JnH3. KoHCTpynpoBaHue
TEJIECKONUYECKUX CUCTEM.

N3ydenue nossipusanny cBeTa,
OTPaXEHHOI'0 OT IOBEPXHOCTH
JTUAJIEKTPUKA, U3y4YeHUE UHTEPPEPEHITUN
Ja3€pHOr0 U3Ty4YEHHUs Ha JBYX LIENSX.
[lonyueHne ciekTpa U3Iy4eHus
CBETOAMO/IA IIPU IIOMOIIH
Tu(GPAKIIMOHHON PEIIETKH.

Pemenue pacu€THbIX 3a/1a4 € IBHO
3aJIaHHOU U HESIBHO 3aJJaHHOM
(bU3UUECKO MOJIENBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «OnTUKay.

Pemenue kauecTBEHHBIX 3a/a4,
TpeOYIOIMX MPUMEHEHUS 3HaHUM 110
teme «Ontukay.

[TocTpoenue u pacu€T n300pakeHUH,
CO3/71aBa€MbIX IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Omnpenenenre yclIOBU MPUMEHUMOCTH
MOJIEJIN TOHKOM JIMH3bI; TPAHUI]
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[Ipenensl npUMEHUMOCTH
reOMETPUYECKON ONTHKU.

BonnoBas ontuka. MIHTepdepennus ceera.
KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
Ha0JII0IEHUS] MAKCUMYMOB U MUHUMYMOB
B UHTEP(PEPEHIIMOHHOM KapTUHE OT JIBYX
KOIE€PEHTHBIX HCTOYHUKOB. [Ipumepsl
KJIACCUYECKUX UHTEPPEPEHIIMOHHBIX
cxeM. udpakuus csera. Judpakupronnas
pemeéTka. Y ciioBre HaOJIIOAEHUS TI1aBHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETa Ha
nupakMoHHY0 peeTKy. [lonsgpuzanus
CBETa.

TexHn4ecKkue yCTpomucTna u
TEXHOJIOTHYECKHE MPOLECCHI: OUKH, JIyIa,
nepuckorl, ¢poroanmnapar, MUKPOCKOII,
[IPOCKLMOHHBIN aIapar, IPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA,
nudpakiMoOHHas penéTKa

MIPUMEHUMOCTH T'€OMETPUYECKON ONTUKH.
OOBbsacHeHne 0COOCHHOCTEH MPOTEKAHUS
ONTUYECKUX SBJICHUI: UHTEP(EPEHLINH,
TU(PPAKIIY, JUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPAKEHUSI.

OOBbscHEHUE yCTPONCTBA U MPUHIUIIA
NENCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
¢doToannapara, MUKPOCKOIA,
MPOECKIIMOHHOTO aIIapara,
MU(GPaKIIMOHHON pEeETKH, BOJOKOHHOM
ONTHKH.

OOBsicHEHUE TIPOCBETIICHUS ONITHUKH.
PaboTa B rpynmnax npu o0CyXJ1eHun
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(Hanpumep, 1o Teme «CBETOBBIE SIBICHUS
B IIPUPO/IEN)

Wtoro no pazueny 60

Pa3znen 3. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEIBLHOCTH (Hajiee - CTO)

3.1 OcCHOBEI 5 [ 'panuLbl MPUMEHUMOCTH Kiaccuueckor |([IpoBeaeHne KOCBEHHBIX U3MEPEHUI
CIIeLIUaJIbHOU TCOPpHHU MEXaHUKU. HOCTyJIaTLI cIieuaJIbHOMN HMITYJIbCA U SHEPTUU PECIATUBHUCTCKUX
OTHOCUTEJIBHOCTH TEOPUU OTHOCUTEIBHOCTH. gacTHIl (1o ¢poTorpagusiM TPEKOB

[IpocTpaHCTBEHHO-BPEMEHHOU 3apsKEHHBIX YaCTULl B MATHUTHOM
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unTepBai. [IpeobpazoBanus Jloperma.
Y cioBrE MPUYNHHOCTH.
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH.
3ame1JIeHHe BPEMEHHU U COKpAIlCHUE
JJTVHBL.

DHeprus U UMIYJIbC PEIATHBUCTCKOMN
YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTHEN U UMITYJILCOM
PEIATUBUCTCKON YaCTULIbI. DHEPTHUS
[TOKOS.

TexHrn4ecKkue yCTpoucTaa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CITyTHUKOBBIC MPUEMHUKH, YCKOPUTEIIU
3apsKEHHBIX YaCTHI]

roJe).

AHaM3 1 onucanne (GU3UICCKUX SIBJICHUI
C MCIIOJIb30BAaHUEM TIOCTYJIATOB
CHEIUaIbHOM TEOPHH OTHOCUTCIIBHOCTH.
OOBsiCHEHUE TIPUHITUTIA ISHCTBUS
CIIyTHHKOBBIX IMTPUEMHUKOB, YCKOPHUTEIICH
3apsHKEHHBIX YaCTHI

Wtoro no pazueny 5
Paznen 4. KpantoBas pusuka
4.1 15

KopmyckyisspHo-
BOJIHOBOM JyaJIN3M

PaBHOBECHOE TEIIOBOE M3ITYUYCHHE
(u3MyyeHue abCOMOTHO YEPHOTO TENA).
3akoH cMmenieHust Buna. I' unoresa
[I;manka 0 KBaHTax.

®oToHBI. DHEPrHUs U UMITYJILC (POTOHA.
dotordpdext. Onbitel A.I'. CtoneTona.
3akonbl porodddexra. YpaBHeHue
OuinmrenHa 11 pororddexra. «Kpacnas
rpanuna» ¢potodddexra. JlaBieHue crera
(B 4aCTHOCTH, /1aBJICHHUE CBETA HA
a0COJIIOTHO MOTJIONIAIOILYIO U @OCOJIOTHO

[IpoBeeHE KOCBEHHBIX U3MEPEHHUIA,
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXITY
($U3MYECKUMU BETUYMHAMU TIPU U3yUEHUU
sBiieHns potodrddexra. OnpenencHue
a0COJIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEPEHHUHN (PU3NUECKIX
BesnurH. OLIEHKA TPaHull IOTPEIIHOCTEMH.
Pemienue pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM U HESBHO 3aJaHHOMN (PU3UYECKOMN

MOJIEJIBIO
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OTPAXKAIOUTYIO TOBEPXHOCTH). OMBITHI
[1.H. Jlebenesa.

BomHoBbIle cBolicTBa yacTuIl. BOJHEI Jie
bpoina. [JimHa BostHb! 1e bpouia u
pa3Mepbl 00JIaCTH JIOKATU3ALNH
NIBYDKYILEHUCS] YACTUIIBI.
KopIycKysipHO-BOJTHOBOM AyallU3M.
Jludpakius >7eKTPOHOB HA KpUCTaJIIaXx.
Crneunduka n3mMepeHuii B MUKPOMUPE.
CooTtHomenus Heonpeaenénnocren [’
eizenoepra.

TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTpOMETp, (hOTOANEMEHT, (DOTOAATUHK,
TYHHEJIbHBIA MUKPOCKOII, COJITHEUHAS
OaTapesi, CBETOIUO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «KBaHTOBBIE SBICHUS.
PelmeHne kaueCTBEHHBIX 3a/1a4,
TpeOyIOIMX NPUMEHEHUS 3HAHUN 110 TeMe
«KBaHTOBBIE sIBIEHUAY. OnpenencHue
YCJIIOBUM IIPUMEHUMOCTH KBaHTOBOU
MOJIEJIN CBETA.

AHaJIM3 KBaHTOBBIX ITPOLIECCOB C
MCIIOJIb30BAaHNEM YPAaBHEHUS DUHIITENHA
st potorddexTa, NpuHLIKIA
COOTHOILIEHUM HEONPEIEIEHHOCTH
['eitzenOepra. OObsICHEHNE NPUHIINIIA
NEHCTBUSA CIIEKTPOMETPA, (POTOIEMEHTA,
(dboToIaTYMKA, TYHHEJIBHOIO MUKPOCKOIIA,
COJIHEYHOI OaTapen, CBETOUO/Ia.
Hcnons3zoBanue [ T-Texnonoruit nmpu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKaMU UH(GOPMAIUU 110 TEME, UX
KPUTHUYECKUI aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnbITE IO HCCICA0OBAHNIO CTPOCHHUA
aToMma. HnaHeTapHaﬂ MOACIIb aTOMa

Pesepdopaa.
[Toctynatel bopa. U3nyuenue u

Onpenenenue JJIMHBI BOJHBI JIA3€PHOTO
W3Ty4YCHUS.

HabOmroneane TMHEHYAThIX CIIEKTPOB.
HccnenoBanue ciekTpa pa3peskeHHOTO
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norjonieHre (POTOHOB MPH MEPEXO/Ie
aToma ¢ OJTHOTO YPOBHs DHEPTUU Ha
TIPYTOH.

Buapl ciekTpoB. CIIEKTp YpOBHEM
PHEPIUM aToMa BOAOPOLA.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE
cBerta. Jlazep.

TexHn4eckue yCTpoucTaa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CIIEKTPAIbHBIN aHaIHU3 (CIIEKTPOCKOM),
n1a3ep, KBAaHTOBBIA KOMIIBIOTED

aTOMapHOTO BOJOPOJIAa U U3MEPEHNE
nmocTosTHHON PunOepra.

M3yueHue ycTponcTBa U AEUCTBUS
CYETYMKA HOHU3UPYIOIIUX YACTHUL.
Ornpenenenue ycinoBUil TPUMEHUMOCTH
Mozenu atroma Pesepdopna. O0bsicHeHue
MPUHLINIA IEVCTBUS CIEKTPOCKOIIA,
J1a3epa, KBAaHTOBOT'O KOMITBIOTEPA.
AHaAJIM3 KBAaHTOBBIX MPOLIECCOB HA OCHOBE
[IEpBOro0 U BTOPOro nocrynaTtoB bopa

4.3

®du3uKa aTOMHOTO Spa
151

PIEMEHTAPHBIX

JaCTHUIL

Hyxkiionnast monens siipa ['eiizenoepra-
HBanenko. 3apsn sapa. MaccoBoe 4ncio
sanpa. M3otomnsl. PainoakTUBHOCTG.
Anbha-pacniaj. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa - pacna.
['amMMma-u3iryueHue.

3aKOH paJuoOaKTUBHOTO pacraja.
PaanoakTuBHBIE U30TOIBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOLLETO U3ITYUECHHUS.
BriusiHne pagnoakTUBHOCTH HA KUBbIC
opranu3mbl. EcrecTBeHHbINH (POH
n3inydeHus. /lozumerpus.

DHeprus CBs3U HYKJIOHOB B SIJIPE.
Snepusie cubl. JledekT Macchl sapa.

S nepHble peakuuu. JleneHne u CUHTE3

[IpoBeneHre U3MEPEHU paIMOAKTUBHOTO
(hoHa ¢ UCTIOIB30BAaHUEM JIO3UMETPA U
HCCIIeIOBaHUE TPEKOB YacTull (110
rOTOBBIM (hoTOrpadusim).

M3yuenune norsomnieHus 0eTa-4acTHil
ATIOMUHUEM.

Ornpenenenue yciuoBUil TPUMEHUMOCTH
MOJIEIN aTOMHOTO SIpa.

AHaJIN3 U ONTMCAHUE SIACPHBIX PEAKIIMIA C
HCIIOJIb30BAHUEM MOHATUN MaCcCOBOE
YUCJIO U 3apsif sipa, SHEPTUs CBS3H Spa,
3aKOHOB COXpPaHEHUS 3apsia, MacCOBOIO
qUCJIa U DHEPTUH B SIEPHBIX PEAKITUSX,
3aKOHA PaJUO0AKTUBHOTO
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snep. SAnepubie peakTopsl. [Ipo6iembl
YIIPABISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThI PA3BUTHUSA
S17IEPHON SHEPIETUKH.

MeToapl perucTpalyy U UCCIIEI0BAHUS
PIIEMEHTAPHBIX YACTHLI.
dyHIaMEHTaJbHbIE B3aUMOJICHCTBUSI.
bapnoHbl, ME30HBI U JIENITOHBL.
[IpencraBienne o CTaHIAPTHON MOJEIIH.
KBapK-TiIt00HHAss MOJIEIb aIPOHOB.
®dusuka 3a npeaenamu CTaHgapTHOU
Mojiend. TémHast Mmatepusi U TEMHas
DHEPI U

EAnHCTBO U3HUYECKON KapTUHBI MUPA.
TexHn4ecKkue yCTpomucTna u
TEXHOJIOTUYECKHUE IIPOLIECCHI: TO3UMETD,
KaMepa BuiibcoHa, siIepHbBIA pEaKTop,
TEPMOSIICPHBIN peakTop, aTOMHast 0oM0a,
MarHUTHO-PE30HaHCHas: ToMorpadus

pacraja.

OObsicHEHNE IPUHIIUIA TCHCTBUS
NO3UMETPA, KaMepbl BuiibcoHa, si1epHOTO
peaKkTopa, TEPMOSIAEPHOTO PEAKTOPA,
aTOMHOU O0MOBI, MArHUTHOPE30HAHCHOM
TOMOTpaduu.

AHaJIN3 U OLICHKA BIUSHHUS
PaINOAKTUBHOCTH HA KUBbIE OPTAHU3MBI,
a TAK)Ke IMOCIIEACTBUI Pa3BUTHS SAEPHOU
DHEPTETUKH C MO3UIUN SKOJIOTUYECKOU
0€30I1acCHOCTH; PEICTABICHUN O
palMOHAILHOM MPUPOAOIOIL30BaHUN (B
MpoIiecce MOATOTOBKU COOOIICHUH,
BBITIOJTHEHUS TPYTIIIOBBIX MPOEKTOR)

Hroro o pazueny

25

Pa3znes 5. Di1eMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

0.1

DeMEHTBI
aCTPOHOMHH U
acTpou3uku

12

DTanbl pa3BUTHUS ACTPOHOMHUHM.
[IpuknagHoe U MUPOBO33PEHUYECKOE
3HA4YCHUE aCTPOHOMUH. [ [pumMeHnMOCTh

3aKOHOB (PU3UKU 1151 OOBICHEHUS

HaoOmronenue 38€31H0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX
[IPUJIOKECHUM JUIs1 ONIPENECITICHUS

75




IPUPOABI KOCMUYECKHX 0OBEKTOB.
MeTtoasl aCTpOHOMHUYECKUX
uccienoBanuii. CoBpeMEeHHbIE
ONTUYECKUE TEIECKOIIBI,
panroTeNnecKonbl, BHeaTMochepHas
aCTPOHOMMS.

Bup 38€31H0T0 HeOa. Co3Be3aus, ipKUe
3BE3/1bl, TIJIAHETHI, UX BUJAUMOE
JIBH>KCHUE.

ConHeuHas cucrtema.

Connue. CosiHeUHast aKTUBHOCTb.
Ncrounuk 3neprun CosHIa U 3BE3I.
3BE3/bl, X OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma «CIeKTpaJIbHBIN KJIACC -
CBETUMOCTBY. 3BE3/bI ITTABHOMN
ITOCJIEA0BATENBHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb» JIJIS 3BE3]
TJIABHOM ITOCJIEN0BATENBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMEHHBIE IPENCTABIEHUS O
MPOUCXOKICHUH U 3BoJItoIMK COJIHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiit I1yTs - Hama ["anakTuka.
[Tonoxenue u aBuxkenre CoHIA B
I'anakTuke. TUIIBI raJaKTUK.
Pagnoranaktuku u kBazapsl. YEpHble
JIBIPBI B sI/Ipax TaJaKTHK.

II0JIO’KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noJytymapus U SpKue 3BE3/bl.
HaGnronenue B Teneckon JIyHbl, IIaHET,
TYMAHHOCTEW W 3BE3HBIX CKOTUICHUM.
VYyactre B IMCKYCCHH O POJIU
aCTPOHOMMH B COBPEMEHHOW KapTHUHE
MUpa, B IPAKTUYECKOUN 1€ATEIbHOCTH
4eJIOBEKa U JJaJbHENIIEM HayYyHO-
TEXHUYECKOM Pa3BUTHUHU.

[ToaroroBka cooOmieHuit 0 METOIAX
IIOJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX
3HaHUH, OTKPBITUIX B COBPEMEHHOMN
ACTPOHOMMUU.

[TpumMeHeHrne 0OCHOBOIOJIATAIOIIUX
ACTPOHOMUYECKUX MOHSTHM, 3aKOHOB U
TEOpUH JJ1s1 aHAIN3a U 00BSICHEHUS
(U3HYECKUX MPOLIECCOB, MPOUCXOASAIINX
B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B
MEXTaJIaKTUYECKOU cpefie, IBHKEHHUS
HEOECHBIX TeJ, HBOJIIOLIMU 3BE3] U
Bcenennon
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Bcenennas. Pacuimpenue BeeneHHOM.
3akon Xab0mna. Paz0eranue rajnakTuk.
Teopus bonwiioro B3peiBa. PenmkroBoe
W3IIyYEHUE.
MaciradHas cTpyktypa Beenennoii.
MeraranakTuka.
Hepeménnbie mpo0yieMbl aCTPOHOMUU
Htoro mo pazueny 12
Paznen 6. Du3nuecKuil MPAKTHKYM
6.1 DusrdecKui 16 [IpoBeieHNE KOCBEHHBIX U3MEPEHUM,
IPaKTUKYM MCCIIeIOBAHUM 3aBUCUMOCTEN (PU3UUECKUX
Crnioco0bl u3MepeHus pu3ndecKux BEJIMYMH, MPOBEPKA MPETIOKEHHBIX
BEJIMYMH C WCIIOJIh30BAaHMEM aHAJIOTOBBIX [TUIOTE3 (BBIOOD U3 pabOT, ONMCAHHBIX B
U 1IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB M TEMATHUECKUX pa3jenax «YYeHUIEeCKU
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. HKCIIEPUMEHT, J1a00paTopHbIe PabOTHI,
AOCOJIIOTHBIE U OTHOCUTEIILHBIC MPAKTUKYM))
MOTPEIIHOCTA U3MEPEHUM (PUBUUECKUX
BeJnurH. OLICHKA IPaHUll TOTPEIIHOCTEN
Htoro mo pasueny 16
Paznena 7. O00o011a01Iee MOBTOPEHUE
7.1 CucremaTuzanus u 15 O00011IeHNE U CUCTEMATU3ALHS
00oO01IeHne COAEPKaHUs pa3lIelIOB Kypca YyacTue B TUCKYCCHH O POTN (UBUKHU U
MPEAMETHOTO «Mexanukay, «MonekymnspHas GuU3NKa U [aCTPOHOMHH B Pa3IMYHBIX chepax
COJIEpKaHMS U OTbITA TEPMOJMHAMUKAY, « DNEKTPOJUHAMUKAY, |[1E€SITEIbHOCTH YEJIOBEKA.
NEeSITETbHOCTH, «Konebanus u BoJHbI, «OCHOBBI [ToaroroBka cooOIIeHHM O MeCTe
MpUOOPETEHHOTO CHIEIUAIBHOW TE€OPUU OTHOCUTEIBLHOCTHY, |((PU3UYECKON KapTUHBI MUPA B PSIAY
MIPU U3YUYEHHUH Kypca «KBanTOBAas COBPEMEHHBIX IPEACTABIECHUN O TPUPOJIE.
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¢uzuku 10-11 kmaccos

busnkay, «JIeMEHTHI ACTPOHOMUHU U
acTpOU3UKI.

Posnb hu3uku U acCTpOHOMHH B
PKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax
NeSATeTLHOCTH YEJIOBEKa, POJIh M MECTO
(GU3UKY U aCTPOHOMHUH B COBPEMEHHOM
HAay9YHOW KapTHHE MUpPa, 3SHAUCHHC
OTHCATEIIbHON, CUCTEMaTU3UPYIOIICH,
OOBSCHUTENLHON U MPOTHOCTUYECKON
byHKIUH GU3NIECKON TEOPUHU, POJIb
busndeckoit Teopun B GOpMHUPOBAHUHU
MpeACTaBICHUM 0 GU3NUECKON KapTHHE

MHUpa, MECTO (PU3UUECKON KapTUHBI MUPA B

o011eM psTy COBPEMEHHBIX

CCTCCTBCHHO-HAYYHbIX HpeI[CTaBJ'ICHI/Iﬁ 0)

BrinonHeHne yueOHbIX 3aaHUl,

JIEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
MOHATUHN, PU3NUECKUX BETUYUH U 3aKOHOB

kypca pusuku 10-11 kmaccos

pUPOJIE
HToro 1o pasaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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