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Pabouas nporpamma no yue6HoMy npeameTy «DPuzukay (yriayOonEHHBIN YPOBEHbD)
(mpenmeTHas 00macTh «EcTecTBEHHO-HAYYHBIC TIPEIMETHD) BKIIFOUACT MOSCHUTEIHHYIO
3aIHACKY, COJEp)KaHWe OOYUYCHUS, TUTAHUPYEMbIC PE3YyJIbTaThl OCBOCHUS MPOTPAMMEI 10
bu3nKe, TeMaTHYECKOE TNIAHUPOBAHUE.

[TosicHUTEIBHAS 3aMMUCKa OTPAXKAET OOIINE IEeTTH U 331a4k (DU3UKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKUX TMPEANOCHUIOK K €€ M3yYeHHIO 00YyYarolIMMUCs, MECTO B CTPYKTYpe
y4eOHOTO IUIaHa, a TakXKe TMOIXOAbl K OTOOpPY CONepKaHWs, K OIPEACIICHUIO
TUTAHUPYEMBIX PE3YIbTaTOB.

Conmepxanne OOYYCHHsI pPaCKphIBaeT COJCpXKATCIbHBIC JIMHUH, KOTOpPHIE
IpeIaraloTcsl s 00s3aTeIbHOTO W3YYCHHS B KaKIOM KIIAcCe HAa YpOBHE CPEIHETrO
o011ero oOpazoBaHusI.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTPAaMMbI 1O (PU3UKE BKIHOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIC PE3yJbTaThl 3a BECh IMEpHOa OOYy4YCHHS Ha ypOBHE
cpemHero oOmero oOpa3oBaHus, a TaKKe MPEAMETHBIC TOCTIKCHHS OO0ydYaroIIerocs
3a KaXK/IbId ToJ1 00y4eHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢gusnke Ha ypoBHE cpeaHero odmiero odpasoBaHus pa3paboTaHa
HA OCHOBE TOJOXKEHMM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOM
obOpazoBaTenbHOM mporpammel, mpeacTaBieHHbx B @I'OC COO, a takxke ¢ y4€ToMm
benepanpHOit paboueii mporpaMMbl BociuTanus ¥ KoHIENuu rnpernogaBanus yaeOHOro
npenmera «®Pusnka» B 00pa3oBaTenbHbIX opraHuzanusx Poccuiickoit denepanum,
peanu3yIIMX OCHOBHbIE 00pa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma mo ¢usuke ompeaenseT o0s3aTeIbHOE MNPEIMETHOE COJIepKaHue,
YCTaHABIIMBAET PEKOMEHAYEMYIO IMOCIEAOBATEIbHOCTh HM3YYEHUS TEM U Pa3/IeiiOB
y4eOHOro mpeaMeTa ¢ yuéToM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTel oOydaronuxcs. [Iporpamma no gusuke
AT MpeCTaBICHUE O TENIX, COACpKaHUH, OOIIEel CTpaTeruu 0O0y4YeHHs, BOCTIUTAHUS U
pa3BUTUSI O0YYAIOIIUXCSL CPEACTBAMH YueOHOTO Tipeamera «Pusnka» Ha yriayoJIEéHHOM
YpOBHE.

N3yuenune xypca ¢uzuku yriayOiaEHHOTO YpOBHSI MO3BOJISIET Peaqnu30BaTh 3a/1auu
npodecCUOHAIbHONM OpPUEHTAIIMK, HAlPaBJI€HO HA CO3J[aHWE YCJIOBHUM JJIsI MPOSBICHUS
CBOMX WHTEIUICKTYQJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaXKIBIM OOydYaroIIMMCH,
KOTOpbIE  HEOOXOAMMBI  JUIsi  TPOJOJDKEHHsS  OOpa3oBaHUsT B OpraHU3aIUsIX
npodeccuoHamHrOT0  00pa3oBaHUS 1O  PA3IUYHBIM  (DU3UKO-TEXHHUUYECKUM |
WHXEHEPHBIM CTIEIIUATBHOCTSIM.

B mporpamme mo ¢usmke oOmpenensroTcs IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE cpeaHero oOmiero o00pa3oBaHMs: JIMYHOCTHEIE,
MeTanpeIMeTHbIC, TpeAMETHBIC (Ha yriyOnéHHOM ypoBHE). HayuHo-MeToomornaeckon
OCHOBOM JIJ151 pa3paO0TKH TPEOOBAHUM K TUYHOCTHBIM, METAPEAMETHBIM U MPEIMETHBIM
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pe3ynbTaTamM O0Oy4arolIMXCcs, OCBOMBILIUX MPOrpaMMy Mo (U3MKE Ha YPOBHE CPEIIHErO
oO1iero oOpa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-JEATEIbHOCTHBIN
ITOAXOA.

[Iporpamma 1o (u3MKe BKIIOYAET:

IJIAHUPYEMbBIC PE3yIbTaThl OCBOCHHUS Kypca GM3UKHU HA YIITYOJIEHHOM YPOBHE, B TOM
YHCJIe MIPEAMETHBIC PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

cozepkanue yueoHoro npeamera «dusuka» mo rogam 00ydeHus;

TEMaTUYECKOE TUIAHUPOBAHUE T10 TO1aM OOyUCHHS.

[Iporpamma no gpu3uke UMEET IPUMEPHBII XapaKTep U MOXKET ObITh UCIOJIb30BaHA
YUUTESIMU (PUBHUKU 711 COCTABIICHUSI CBOMX pab0YUX MPOrpamM.

[Iporpamma mo (u3nuke HE CKOBBIBAET TBOPUYECKYH) HWHUIIMATUBY YUYUTENIEH U
MIPEIOCTABISECT BO3MOXHOCTU ISl PEAIM3aLUU PA3IUYHBIX METOJAUYECKUX ITOAXO0I0B
K TMpenojaBaHuio (PU3NKA Ha YrIyOJIEHHOM YpOBHE MPHU YCIOBUU COXpaHEHUs
00s13aTEIBbHON YaCTH COJIEPKaHUs Kypca.

dusnka Kak Hayka 0 Haubosee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KAYECTBE
y4eOHOTO TpeIMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJAJ] B CHUCTEMY 3HAHUU
00 okpyxatomeM wupe. LlkonbHblE Kypc GU3MKH —  CHCTEMOOOpa3yroLIuid
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEIMETOB, TOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, HM3ydyaeMblX XHMHEH, Ouonorueit, ¢uznuecKou
reorpadueit u actpoHommuent. Mcrmonap30BaHne W aKTHBHOE NMPUMEHEHHE (HU3HMYCCKUX
3HAHUI ONPEACIIUIIO XapaKkTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHM B cepe
SHEPre€TUKH, TPAHCIIOPTa, OCBOCHUA KOCMOCA, IIOJYYEHHUS HOBBIX MAaTEpUAIOB
C 3a/IaHHBIMU CBoOMcTBaMHu. 3ydeHne U3k BHOCUT OCHOBHOM BKJIa B (hOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa  oOyyaromierocs, B  (OpMUpOBaHUE
YMEHUN TNPUMEHITh HAay4YHBIA METOJ] TO3HAHUS TPU BBINOTHEHUHM HMMH Y4E€OHBIX
HUCCIIEIOBaHUM.

B ocHoOBy Kkypca (u3uKku Ha ypoBHE cpeaHero o0iero 00pa3oBaHus MOJ0XKEH PST
UJIeH, KOTOPBIE MOKHO pACCMATPHUBATh KaK MPUHIUIIBI €70 MTOCTPOECHUS.

Hoes wyenocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJIEPKUT MaTepuand M3 BCEX pa3lesioB (PU3MUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUU € HEl MaTepuan Kypca QUK o0beIUHEH
BOKpYr (Qusnueckux Tteopuil. Benymum B Kypce sBigercs (HOpMHpOBaHUE
IIPEJICTABJIEHUN O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BEIIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanusanus NPeaNonaracT MCIOJIb30BAHUE
I'YMaHUTApPHOTO MOTEHIMaNa (U3MUECKOW HAYKH, OCMBICJICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIECTBA, a TaKKe C MHUPOBO33PEHUECCKUMHU, HPABCTBEHHBIMH W
HKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmku yriyOi€HHOro YpoOBHS
MPEINOoaaracT 3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTHYECKHX
IIPUJIOKEHUN U3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmaTpuBarOTCs Ha YPOBHE
00IIMX MIPEACTaBICHUN U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHH.



Hoesn r3konozuzayuu peamzyercsi IOCPEACTBOM BBEACHHUS SJIEMEHTOB COJIEP KaHMS,
MOCBSIIEHHBIX JKOJOTUYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHU W TEXHOJIOTHM, a Takke 0OCYX JACHHsS MpoOIeM PalOHAIbHOTO
IPUPOJIOTIOIB30BAHUS U SKOJIOTUIECKON OE30MacHOCTH.

OcBoeHne cofepx aHusl MPOrpaMMbl MO (U3UKE JOHKHO OBITh IMOCTPOEHO
Ha TMPUHIUIAX CUCTEMHO-IEATEeNIbHOCTHOrO monaxona. s ¢u3uku peanusanus dTUX
OPUHLUIIOB 0a3upyeTcss Ha HCIOJIB30BAHUU CAMOCTOSITENIBHOTO SKCIIEPHUMEHTa Kak
MOCTOSIHHO JIeHcTBYIo1IEro ¢akropa yueOHoro npoiiecca. i yrinyOon€HHOro ypoBHS —
9TO CHUCTEMa CaMOCTOATENBbHOTO YYEHUYECKOTO JKCIIEPUMEHTA, BKIIOUYAIOIIETO
(bpoHTaNbHBIE YYEHHUECKHUE OTBITHI MPU U3yUYEHUH HOBOTO MaTepHala, JlabopaTOpHbIE
paboTel W paboThl TpakThkyMma. [Ipu 3TOM BO3MOXKHBI JBa Crocoba peanu3aiuu
¢uznyeckoro npaktukyma. B mepBom ciydae mpakTUKyM NPOBOAUTCSA JUOO B KOHIIE
10 u 11 xnaccoB, 1100 MOCIE MEPBOTO U BTOPOTO MOJIYTOUN B KaXKJIOM M3 3TUX KJIACCOB.
BTtopoii cioco6 — 310 uHTEerpanus padoT NpakTUKymMa B CUCTEMY JIa0OpaTOPHBIX pabdoT,
KOTOpPBIC MPOBOAATCA B Ipolecce u3yueHus paszzaena (temsl). [Ipu stoM noa padotamu
OPAaKTUKyMa IOHUMAETCS CaMOCTOSITEIbHOE HCCIIEJOBAHUE, KOTOPOE IPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUa 0€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme mo ¢usnke cuctemMa y4eHHUECKOTO SKCIIEPUMEHTA, J1aOOpaTOPHBIX
paboT U MpakTHKyMma MpEJICTaBlIeHA €IUHBIM IepeyHeM. BriOop TemaTuku JUisl 3THX
BUJIOB  YYCHHYECKHMX  MPAKTUYECKHUX  pabOT  OCYIIECTBISAECTCA  y4aCTHUKAMHU
00pa30BaTeNbHOrO MpoLecca UCXOA U3 OCOOEHHOCTEH MOYpPOUYHOro IJIaHUPOBAHMS U
ocHaieHust kabunera ¢pusuku. [Ipu sTom obecrneurnBaeTcst OBIaACHHE 00YIaIONTUMUCS
YMEHHSIMHU TIPOBOJIUTH MPSIMBbIE H KOCBEHHBIEC U3MEPEHUSI, UCCIICIOBAHMS 3aBUCHMOCTEN
(bu3HYeCcKNX BEIMYMH U TIOCTAHOBKY OITBITOB TIO TPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHue yAENsSETCS PEHICHUI0 PAcu€THBIX W KAueCTBEHHBIX 3aj1ad.
[Tpu sTOM ISt pacUETHBIX 3a7a4 MPHUOPUTETOM SIBJISIIOTCS 3a7a4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHOW (PM3UYECKOM MOIEIBIO, TTO3BOJISIOLINE IPUMEHSTh U3YYEHHbIE 3aKOHbI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U HWHTETpUpPYS TpUMEHEHHUE
3HAHWM U3 PA3HBIX pa3/ieioB. JlJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SBJISIOTCS 3aIaHUs
Ha OOBSICHEHHE/TPEACKa3aHue TMPOTEKaHWs (U3MUECKUX SBICHUH W TMPOIECCOB
B OKpYyXarolieu >Xu3Hu, TpeOyromue BbiOOpa (U3WYECKOW MOJeNu i CUTyallUuH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBuu ¢ TpeboBanusiMu ®I'OC COO k MaTepraibHO-TEXHUUECKOMY
o0ecrniedeHunto yueOHOro npoiecca Kypc GU3uku yriyOJaéHHOro YpOBHS Ha YPOBHE
cpenHero o01ero o0pa3oBaHus JTOJKEH U3y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE O0OOpYyJAOBaHUE
JUISl BBITIOJTHEHUS YKa3aHHBIX B TporpaMme T0 (PU3NKE YYEHUYECKUX OIBITOB,
1abopaTopHBIX paboT U pabOT NPAKTUKYMa, a TAK)KE IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JlemoHcTpanoHHOE 000pyAOBaHKEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIGHON  JOCTaTOYHOCTH M  OOECNEYMBAET TIOCTAHOBKY IEPEYMCICHHBIX
B mporpamMme 1o (U3MKe KIIOYEBBIX IEMOHCTPALUNA ISl MCCIEIOBAaHUS H3y4aeMBbIX



SIBJICHUI M MPOIIECCOB, SMIUPUUECKUX U (DYyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopaTopHoe 00OpyqOBaHME I  YYCHHMYECKHMX  IPAKTUYECKUX  padboT
dbopMupyeTcs B BUJe TEMAaTHUECKUX KOMILJICKTOB U O0ECIIEUYUBACTCS B PACUETEe OJTHOTO
KOMIUJIEKTa Ha JBYX OOydamluxcsa. TeMarndyeckue KOMILUIEKTBl J1IaOOpaTOPHOTO
000pyOBaHMsI JOJKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUH aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJC
U (pPOBBIX JTA0OPATOPHIA.

OCHOBHBIMM LENSIMU HM3y4eHHs (U3MKH B 0OOHIEM O0Opa30BaHUMU SABIISIFOTCS:

dbopMHUpOBaHUE MHTEpPEca M CTPEMJICHHS OOYyYalolUXCs K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJUIEKTYaAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJACTABICHUA O HAy4HOM METOAE MO3HaHUS U (POPMUpPOBAHUE
MCCJIEI0BATEIHCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

(opMHpOBaHME HAYYHOTO MHUPOBO33PEHMS Kak pe3yJibTaTa HU3Y4YeHHUS OCHOB
CTpPOEHHUA MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUN OOBICHATH SBICHUSI C MCIOJIB30BAHUEM (PU3UUECKUX
3HAHUW U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHue TpEACTaBICHUN O Poau (U3UKU IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cdepax Oymaymiei mpodeccHoHalIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, OJArOTOBKA K JalbHEWIIEMY OOyUEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHne STUX Lelned oOecreynBaeTcsl pelIeHHEM  CIEAYIOIUX 3a7ay
B IIpoIlecce M3yueHusl Kypca GU3UKHU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs:

npuoOpeTeHre CUCTEMbl 3HaHUM 00 oOlmuX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO (U3HKY, JJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(GopMHpOBaHME YMEHHMM MPUMEHSATH TEOPETUUYECKUE 3HAHUSA JUIsl OOBSICHEHUS
(Gu3NUEeCKUX SBICHUA B TMPUPOJAE M I MPUHATUS NPAKTUYECKUX PpELICHUMN
B IIOBCEJHECBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIICHHs PA3NMUYHBIX 337a4 C SIBHO 3aJlaHHON (PU3NYECKON
MOJIEJIbIO, 33/1a4, I0/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHle (PU3NUECKON MOJIEIH,
aJIeKBaTHOM yCIIOBUSAM 3aJa4M, B TOM YHCJIE 33]1a4 MHKEHEPHOT'0 XapaKkTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbBHOIO  IUIAHUPOBAaHUS W MPOBEACHUS
(¢u3NYeCKUX SKCIEPUMEHTOB, aHaJIN3a U UHTEpPIpeTalud UHPOPMAIUH, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJYUYEHHOI'O Pe3yibTaTa;

CO3/IaHME YCJIOBHM JUIS PAa3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOMU JIEATEILHOCTH;

pa3BuUTHE MHTEpeca K cdepaM MNpodhecCHOHAIBHOW AESTEIbHOCTH, CBSI3aHHOM
¢ pU3HKOM.



B cootBercTBum ¢ tpedoBanusMu GI'OC COO yrnyOnéHHbIM YPOBEHb HU3Y4YCHUS
yueOHoro npeamera «Ou3ukay Ha YpOBHE CPEIHETO 00IIEro 0Opa3oBaHus BHIOUpAETCS
00yJaronMMuUcs, TUTAHUPYIOMIMMHU TIPOJOKEHUE O00pa30oBaHUS IO CIECIHATBLHOCTIM
(U3UKO-TEXHUYECKOTO TPOQUIIS.

OO6mree 4mMciI0 9acoB, PEKOMEHIIOBAHHBIX I M3ydeHHs (U3HKU (yTiyOJeHHBIHN
ypoBeHb) — 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11 kmacce —
170 gacoB (5 yacoB B He/IEIIO).

[Ipennaraemelii B mporpamme 1o Gu3uke nepedeHb 1ad0paTOPHbIX U MPAKTUIECKUX
paboT ABISETCA PEKOMEHIOBAHHBIM, YUYUTENb JIeTAeT BHIOOp NMPOBEICHU 1a00paTOPHBIX
paboT U OMBITOB C YYETOM MHAUBUAYATbHBIX OCOOEHHOCTEN 00yYarOIIUXCS.

B mnporpamme mno ¢usMKe KaxkIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUATHBHYIO YacTh MPOTPAMMBI, COACpKaHUE KOTOpor (Gopmupyercs
ydacTHUKaMu oOpa3oBaTesibHOro mnporecca. Jlrobas pabovas mnporpamma JI0KHA
MOJIHOCTBIO BKJIIOYATh B Ce0s1 Co/lep KaHKe IAaHHON TPOrpaMMBbl 10 (hU3HKE.



COJEPXAHUE OBYYEHUA

10 KUIACC

Pasznen 1. Hayunblii MeTo O3HAHMS NPUPOIBI

®dwusuka — pyHIaMeHTanpHas HayKa o mpupoje. Hay4ynslit MeTo ] MO3HAHUS U
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SIBJICHUMH.

OKCnepuMEeHT M TeopHsi B IIpolecce No3HaHua mpupoasl. HaOmogenue wu
HKCIIEPUMEHT B (PU3UKE.

CriocoO6bl  u3MepeHus: (U3NYECKUX BEJIMYMH (QHAJOroBble U LU(PPOBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATIUKOBBIC CHCTEMBI).

[TorpemHocTy n3MepeHU PU3NUECKUX BEIUUUH (a0COIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3MUYECKUX SBJICHUW M TMPOLIECCOB (MaTepuasibHAas TOYKa,
abCOJIIOTHO TBEPJOE TENO, UACANbHAS KHUJKOCTh, MJ€aJbHBIA ra3, TOUCUHBIN 3apsn).
['unore3a. @u3nyecKuid 3aK0H, TPAHULIBI €0 MPUMEHUMOCTU. DU3nUecKast TEOPUsL.

Ponp u Mecto ¢usuku B (hOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI MUPA,
B IIPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomsl, NPAKmMuKym

W3mepenue cuibl TOKa U HANPSKEHUS B LIETIH TOCTOSTHHOTO TOKA IIPU TOMOLIH
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTETHHBIX MPUOOPOB.

3HaKOMCTBO ¢ LH@poBoi mnabopatopuedt no ¢usuke. IIpumepsl u3MepeHUs
bu3nYECKUX BETUYHH MTPHU MOMOIIY KOMIIBIOTEPHBIX JaTUNKOB.

Pa3nen 2. Mexannka
Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBUKeHUs. CucteMa
OoTCU€Ta.

[Ipsmast u oOpaTHast 3a7ja4u MEXaHUKH.

Pannyc-BexkTop MaTepuanibHON TOUKH, €r0 MIPOCKIIUA HA OCH CUCTEMbI KOOPUHAT.
Tpaekropusi.

[Tepemerenue, CKOpoCTh (CpeHsIsE CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaTepuaJbHOW TOYKM, HX TNPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloKeHHe
IIEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE. 3aBUCHUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS M MYTH MaTepUaJbHONW TOYKU OT BPEMEHH U HX
rpauKy.

CBoOomHOoe maneHue. YcKopeHue cBoOOmgHOro majfcHuWs. JIBuKeHue Tena,
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepuaibHOM TOYKHU OT BPEMEHH U UX TpadUKHu.

KpuBonuueitHoe nBuxkeHue. JIBHKEHME MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrioBas 1 nuHelHas cKopocTh. Ileproa u yactora obpamenus. I{eHTpocTpeMuTearHOe
(HOpMaJIbHOE), KacaTelibHOE (TaHM€HIHAIBHOE) U TOJHOE YCKOPEHUE MaTepualibHOU
TOYKH.



TexHuyeckue ycTpoucTBa U TEXHOJOIMYECKUE MPOLECCHI: CIIUIOMETP, ABUKEHUE
CHapAIOB, LIETIHBIC, IECTEePEHYATHIC U PEMEHHBIE TTEPEIaYu, CKOPOCTHBIC TU(THI.

Jlemoncmpayuu

Mogenp cuCTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKHUX XapaKTEPUCTUK
JIBUKEHUS.

Cnoco0sbI HcciieIoBaHMS ABUKESHUM.

NnmoocTpanus npeaenpbHoro nepexo1a i i3MEpPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBMKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Tei B BO3AyX€E U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne nBwkeHus Tena, OpOIIEHHOTO TMOJ VyIJIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

HarmpaBnenue ckopocTy npu ABH>KEHUU 10 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBoit CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPAaCKTOPUM, CKOPOCTEH ABMXKEHHA OJHOIO M TOTO K€ Teja
B Pa3HbIX CUCTEMAaX OTCYETA.

Vuenuuecxuii sxcnepumenm, nabopamophvie pabomol, NPaAKMUKYM

N3yyeHne HEPAaBHOMEPHOTO MBWKEHHUS C LEJIbI OIPEICICHUs MIHOBEHHOU
CKOpPOCTH.

HN3mepenune yckopeHus mpu TPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM  JIBH)KECHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBH>KECHHMU.

N3mepenne yckopeHHs CBOOOJHOTO mMajeHHs (PEKOMEHJOBAHO HCIOJIb30BaHHE
1udpoBoit TabopaTopun).

N3ydenne nBMOKEHUS Tena, OPOIICHHOTO Topu30HTanbHO. [IpoBepka rumoress
0 TPSAMOM MPOMOPIUMOHAIBHON 3aBUCUMOCTH MEXKAY JTATBHOCTBHIO MOJETA U HAYAJIbHOU
CKOPOCTBIO TeNA.

N3yuenue IBUKEHUS TEJA IO OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIepHOIa OOpalieHuss KOHMYECKOTO MasTHHUKA OT €ro
MapaMeTPoB.

Tema 2. lunamuxa

Ilepeii  3akoH Hprorona. MHMuepuumanbaele cucteMsl otcu€ra. [Ipuniumn
otHocuTenbHocTH [anmunes. HewnepuuanbHble cuctembl oOTcy€Ta (OmpesesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu CHil.

Bropoi 3axkoH HeroTOHA 111 MateprabHOW TOYKH.

Tpernii 3ak0H HprOTOHA 117151 MaTE€pUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON M MHEPTHOMN
MAacCBl.

Cuna TsKecTU. 3aBUCHUMOCTh YCKOPEHHSI CBOOOJHOTO TAJEHUS OT  BBICOTHI
HaJl TOBEPXHOCTHIO IJIAHETHI U OT Treorpapuueckoil MupoThl. [BukeHrne HeOECHBIX Tell
U UX CIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBIXyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUSI CKOJIBKEHUSI M CUJla TPEHUS IOKOSI.
Koaddunuent tperns. Cuna COnpoTUBICHUS NP IBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
e€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKEHUSI.

Hasnenue. ['uapocratnueckoe napnenue. Cuna Apxumena.

TexHuyeckre ycTpoicTBa U TEXHOJIOTUUECKUE MPOLIECCHI: NOIINITHUKH, IBUKEHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenue aBukeHUs Tel B UHEPIHUAIBHBIX U HEMHEPIIUATBHBIX CHUCTEMaX
oTcUéra.

[TpuHIIKMIT OTHOCUTENBHOCTH.

Kauenne nByx HMJIMHIPOB WM IIAPOB Pa3HOW MACCHI C OJITMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJILHO HEMHEPIMAIbHON CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOJCHUCTBYIOINICH MPUIOKEHHBIX K TEJIy CUJI C TIPOU3BEICHUEM
MacCChI Te€Jla Ha €ro YCKOPEHUE B UHEPIIUATIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJI, BOSHUKAIOIIUX B PE3YJIbTATE B3AaUMOJICUCTBUS TEI.

N3mepenune macc 1o B3auMoOICCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MoAbEME U MTaJCHUH.

LleHTpOoOEeKHBIE MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUCHUST U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, 1adopamopmvie padomsl, NPAKmMuKym

N3mepenrie paBHOAECUCTBYIONIEH CUJI MPU JBMXKEHUHM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH BPEMEHH ABUKEHUS OpyCcKa MO0 HAKJIOHHOM
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €TI0 MacCCHhl.

HccnenoBanve 3aBUCHMOCTM  CUJI  YNPYTOCTH, BO3HUKAKOUIMX B IMPYXKHUHE
U PE3UHOBOM 00pasiie, oT ux AedopMarium.

N3yuenune NBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKU
OJI0K.

N3mepenue koddduiiieHTa TpeHHUs MO BEIUYUHE YIJIOBOro Ko3dgduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBHKeHUS Opycka MO HAKJIOHHOM IMIIOCKOCTH € IEPEMEHHBIM
KOd(PPUIIUEHTOM TpEHUSI.

N3yuyeHue ABMKEHMS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpHOoe Teno. [locTynaTenbHoe U BpalaTelbHOE IBUKEHHE TBEPAOTO
Tena. MOMEHT CHJIBI OTHOCHUTENIBHO ocu BpaunieHus. Ilnedo cwuibl. Croxenue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp Tsxectu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TeENA.
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VYcToliunBoe, HeYCTOWYUBOE, O€3pa3InYHOE PABHOBECHE.
TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKLUU.

Jlemoncmpayuu
VY ci10BUst paBHOBECHSL.
Buner paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamophvie padomsl, NPAKmMuKym
Hccnenosanue ycioBUii paBHOBECUS TBEPIOIO TEJA, UMEIOIIETO OCh BPALLICHUS.
KoHcTpynpoBanne KpOHIITEWHOB U pACYET CHII YIIPYTOCTH.
N3ydenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO MUIOMAAb OTOPHI.

Tema 4. 3axkonvl coxpanenus 6 MEXAHUK

Nmnynbsc MatepuanbHONW TOYKHM, CUCTEMBI MaTEpUANbHBIX TOYeK. LleHTp macc
CHCTEMBI MAaTEPHUAIbHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa MaccC.

Nmnynbe CUIbl 1 I3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BMKEHHUE.

MomMmeHT nminyJibca MaTepuaibHOU TOUKM. [IpencraBieHre o COXpaHEeHUM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGota cunel Ha MajqoM M Ha KOHEYHOM mepeMelleHuu. ['padpuyeckoe
npeAcTaBieHrue pabOThl CUJIBI.

MoUIHOCTh CHUIIBI.

Kunerndeckass »Heprus MarepuaidbHOW TOYKW. Teopema 00 W3MEHEHUU
KUHETHUYECKOW SHEPTUM MATEPUAIIBHOW TOUKH.

[TorenuuanbHple W HENOTEHIMAIbHbIE CUJIbl. lloTeHIManbHas  SHEprus.
[loTenmuanpHass sHeprus ynpyro aehOpMHPOBAHHOW mpykuHbl. [loTeHIManbHasS
SHEPrus Tejaa B OJHOPOJHOM TPABUTAIMOHHOM mnoJie. [loTeHnmansHass sHeprus tena B
rpaBUTALIMOHHOM I10JI€ OAHOPOJHOTO Iapa (BHYTPH U BHE 1apa). Bropas kocMuueckas
CKOpOCTb. TpeTbsd KOCMUYECKask CKOPOCTb.

CBsi3b pa0bOTHl HEMOTEHIUATBHBIX CHJI C U3MEHEHHEM MEXaHHUYEeCKOW HIHEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenne bepHymnm i uA€anbHOW KUJAKOCTHM KakK CIEJICTBHE 3aKOHA
COXPaHEHHS] MEXAHUYECKON SHEPTUH.

TexHHuecKkne yCTpOMCTBA M TEXHOJIOTUYECKHWE TMPOLECCHI: JIBUKECHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, GUTYPHOE KaTaHUE Ha KOHBbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE NBHXKEHHE.
N3Mepenre MOIIHOCTH CUIIBI.
N3MeHeHue sHepruu Teja Ipyu COBEPIICHUHN PabOTHI.
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Bzanmuble npeBpallieHusi KHHETUYECKOW U MOTEHIMAIIBHOM SHEPTUM ITPU JCUCTBUHA
Ha TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.
CoxpaHeHue SHEPruu Ipyu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

N3mepenne nmmyiibea Tenna o TOpMO3HOMY ITYTH.

N3mepenne Cuiibl TSITU, CKOPOCTH MOJEIH AIEKTPOMOOMIISI U MOILIHOCTH CHJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne cCOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aHUMOJICUCTBUMU.

N3MepeHne KHHETUYECKOW SHEPTUU TeJIa [0 TOPMO3HOMY ITyTH.

CpaBHEHME M3MEHEHHUS MOTEHLIUAIBLHON SHEPTrUU MPY>KUHBI C pabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThI CUIIbI TPEHUS IPU ABMXKEHHUH TeJla M0 HAKIOHHOM IIIOCKOCTH.

Pa3nen 3. MoJiexyasipHasi pu3nka u TEepMOIUHAMHUKA
Tema 1. Ocroévl MOAEKYAAPHO-KUHEMUYECKOIL Meopuu

OcHOBHBIE TOJOKEHUS MOJIEKYJIsipHO-KuHeTnuueckoil Teopuu (MKT), ux omnbitHOE
obocHoBanmue. Juddys3us. bBpoyHOBCkoe ABMIKEHHE. XapakTep JBWKCHUS U
B3aMMO/ICHCTBUS YaCTHUL] BenlecTBa. MO/IesIi CTPOEHUSI Ta30B, )KUJIKOCTEN U TBEPBIX Tell
1 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX MoOjeseil. Macca 1 pa3Mepbl MOJIEKYI
(atomoB). KonnuectBo BemiectBa. IlocTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usMmepenus. Illkana
temneparyp Llenbcus.

Mogenbs uaeanbHOroO raza B MOJICKYJISIPHO-KUHETUYECKOM TEOPHUH: YaCTHIIbI ra3a
JBUXKYTCSI XaOTUYECKU U HE B3aMMOJIEUCTBYIOT JPYT C IPYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGcomroTHas
temneparypa (mkana Ttemneparyp KensBuna). 3akon JlanpToHa. WM3omporiieccsl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p MEXAY JABICHUEM U CPEIHENW KMHETUYECKOW DHEPTHEN MOCTYIATEIbHOTO
TEIJIOBOTO JIBUYKEHUS MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH HJI€aTIbHOTO Iasa).

CBsi3b a0CONIOTHOM TeMmepaTrypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHEeH
KMHETUYECKOW SHEPrUEN MOCTYNATENBHOTO TEIUIOBOTO JIBXKEHUS €€ YACTHLL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE MPOILIECCH: TEPMOMETP, OapoMeTp,
MOJIyYEHUE HAHOMATEPHUAJIOB.

Llemoncmpayuu
Mopenu 1BUXEHUS YaCTHUII BEILIECTRA.
Mosiens OpOyHOBCKOTO JIBUKECHHS.
Buneopomnuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JIBUKEHUS.
Hubdy3ust KUIKOCTEH.
Mogaens onbita HTepHa.
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[IpuTsxeHue MOJIEKyI.
Monenu KPUCTAIUTHYECKUX PEMIETOK.
Habmoienue u uccnegoBanme U30mpoieccoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM

HccnenoBanue mporecca yCTaHOBICHUS TETIJIOBOTO PaBHOBECHS TIPH TEILIOOOMEHE
MEXKy TOPAYEH U XOJIOJTHOM BOJIOM.

N3yuenne wu30oTepMUYECKOro rmpoiecca (PEKOMEHJOBAHO  HCIIOJIb30BaHHUE
ndpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenne nzobapHOro nporecca.

ITpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunsl

Tepmoaunamuueckas  (T)  cucrema. 3aganue BHEITHUX YCIOBUU
JUIS TEPMOJAMHAMUAYECKON CUCTEMBI. BHEIIHME M BHYTpeHHHE mapameTpsl. [lapamerpbl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CPEAHUE 3HAUYECHUS BEJIMYMH, ONMMCBHIBAIOIIMX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajio TEPMOAUHAMHUKHU. Camonpou3BoIbHAsA  peEJIaKCalUs
TEPMOJMHAMHYECKON CUCTEMBI K TENJIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOTO ra3a B TEPMOJIMHAMUKE — CUCTEMa YPaBHEHHIl: ypaBHEHUE
MenneneeBa—KianeipoHa ¥ BBIpAKEHUE JUIsi BHYTPEHHEW DJHEPIUM. Y CIOBHSA
MPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHIEHTPAUUs YaCTHL], BBICOKHE TEMIIEPATYPBHl.
Bripaxkenue niig BHyTpEHHEN S3HEPTUHM OJIHOATOMHOI'O UJI€AJIBHOTO rasa.

KBa3sucratnueckue 1 HECTaTUYECKHUE ITPOLECCHI.

OnemeHTapHas pabota B TepMOJUHAMHKE. Bpruucienue paboTbl 1o Tpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya kak criocod M3MEHEHUsI BHYTPEHHEUW SHEPTUU TEPMOTUHAMUYECKON
cucteMsbl 0e3 coBepiieHus padoTsl. KOHBEKIUS, TEMIOMPOBOJHOCTh, U3TyYEHHE.

KomunuectBo Temnotel. Temno€émMkocTs Tena. Y aenbHas U MOJISIpHasi TEIIIOEMKOCTH
BELIECTBA. YpaBHEHUE Maiepa. YenbHas TEIIOTa CropaHus ToIuMBa. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Tertonepenaye. [lonstue 06 annadatHom mporuecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHss 3Heprus. KonudecTBO TEMIOTH U
paboTa Kak Mepbl U3BMEHEHHS] BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKOU CUCTEMBI.

BTopo#i 3ak0H TEpMOIMHAMHUKM Ul PAaBHOBECHBIX IIPOLECCOB: Ye€pe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT E€IWHCTBEHHAA
annabara. AGCOIIOTHASI TEMIIEpaTypa.

BTopoii 3aKOH TEpMOAMHAMHKHM JIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenarbh TEIIOTY OT 0ojiee XOJOAHOro Tejaa K 0osiee HarpeToMmy 0e3 KOMIICHCALMH
(Knaysuyc). HeobpatuMocTh TpUpPOAHBIX TPOIECCOB.

[Tpunnune! aecTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIT. [uxn Kapno.
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DKOJIOTHYECKHE AacCTeKThl HCIIOJNb30BaHUA TEIUIOBBIX JBUTareseil. TermmoBoe
3arpsi3HEHUE OKPYXKAIOIIEeH cpebl.

TexHuueckne yCTpOWCTBA UM  TEXHOJOTWYECKUE TMPOIECCHI:  XOJIOAMIBHHK,
KOHJUITMOHED, TU3ETbHBIA U KapOIOPAaTOPHBIN ABUTATEINHN, TAPOBasi TypOUHA, MTOTyUEHUE
CBEPXHHU3KHX TEMIEpaTyp, YTUIU3aAIUs «TEIJIOBBIX» OTXOJIOB C WCIOJIh30BAaHUEM
TEIJIOBOTO HACOCA, YTHIIM3AIUsA OMOOPTaHWYECKOTO TOIIMBA JIJISi BBIPAOOTKHU
«TETTIOBOW» M 3JIEKTPOIHEPTHH.

Jlemoncmpayuu
N3meHnenne teMnepaTypsl pu a1uadaTHueckoM pacIIupEeHUH.
Bo3nymnoe oruuso.
CpaBHeHUE yACIbHBIX TEMIOEMKOCTEN BEILIECTB.
CnocoObl U13MEHEHUSI BHYTPEHHEW YHEPTUH.
Uccnenosanue aquadaTHOro mpoiiecca.
KomnbroTepHbie MOJIEN TETUIOBBIX JABUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomvl, NPAKMUKYM

N3mepenune yaenbHON TEMTOEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpouecca.

N3ydyeHne  B3aUMOCBS3M  DHEPrMU  MEXKMOJIEKYJSIPHOIO  B3aUMOJECUCTBHUS
Y TEMIIEPATYyPbl KUTIEHUS KUJIKOCTEH.

Tema 3. Aecpezammnvie cocmoanusa eeuwjecmea. Dazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcarus. Vcnapenue u kumneHue. YjenabHas TEIJIOTa
napooOpa3oBaHUsl.

HaceoliieHHble 1 HEHACKIIEHHBIE Mapbl. KauecTBEHHAst 3aBUCUMOCTh MJIOTHOCTU U
JIABJICHUSI HACHIIIICHHOTO Tlapa OT TEeMIEpaTypbl, WX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT AABJICHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

Tépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB
KpuctaJuioB. IlnaBmeHne W KpuUCTauM3alMs. YJAElIbHAass TEIJIOTa IUIABJICHUS.
CyOnumarius.

Hedbopmanuu tBEpOro Tena. Pactskenne u cxkarue. Cnur. Monyns HOwnra.
[Tpenen ynpyrux negopmariui.

TennoBoe pacuiupeHue >KUIKOCTEHM M TBEPHABIX Tel, OOBEMHOE W JIMHEHHOE
pacmmpenre. AHTapMOHHM3M TEIJIOBBIX KOJIGOAHWIM YacTHI] BENISCTBA KaK MPUYMHA
TEIJTIOBOT'O PaclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpruu B (ha30BBIX MEPEXOAAX.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHoctHoe HaTskeHHE. Kod(p(UUIHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnsipasie siBneHus. [laBneHue mMoj MCKPUBIEHHOM IMOBEPXHOCTHIO >KUIKOCTH.
®opmyna Jlannaca.
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TexHuueckue YCTpOfICTBa N TCXHOJIOTHYCCKUC IIPOLUCCChI. X KUIKHUC KPHUCTAJLIBI,
COBPCMCHHBIC MaTCpHaJibl.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACHIIIICHHBIX ITAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JaBJICHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSYKEHUS.
OnBITHl C MBUTBHBIMU TUIEHKAMU.
CmauuBaHue.
Kanunnsipasie siBeHus.
Mopeny HEeHbIOTOHOBCKOM JKHMJIKOCTH.
Cnoco0bl U3MepeHUs BIaKHOCTH.
HccnenoBanre HarpeBaHus M IUIABJICHUS KPUCTANIMYECKOTO BEIIECTRA.
Bunpr nedopmarnuii.
HaOmnronenue manbix nedopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopmvie padomsl, NPAKmMuKym

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenue yaenbHON TEII0ThI IUIABICHUS JIbA.

N3ydyeHne CBOMCTB HACHILICHHBIX I1apOB.

N3mepenne aOCONIOTHOM BIAXHOCTH BO3JlyXxa M OIIGHKa MacChl MapoB
B [IOMEILCHHH.

N3mepenne koaduirieHTa mOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMalii pPe3NHOBOIO 00pasiia OT MPUIIOKEHHON
K HEMY CHUIJIBI.

Pa3zneu 4. DiiekTpoaAnHaAMHUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anusi Tedl W €€ NposABICHUS. OJEKTpudeckuil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsiAoB.  [IpOBOMHUKH,  AMDJIEKTPUKH U TOJTYNPOBOTHUKH.
DneMeHTapHbIN AJIEKTPUUECKUI 3aps/l. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa.

BzaumoperictBue 3apsaoB. Toueunsie 3apsnabl. 3akoH KysoHa.

Onextpuyeckoe nojue. Ero geiicTBue Ha 37€KTpUUECKUE 3apSIbL.

Hanpsokénnocts anekrpuueckoro noist. [IpoGusiii 3apsia. Jlunun nHanpsok€HHOCTH
ANIEKTpUUECKOro nojisi. OAHOPOIHOE AIIEKTPUUYECKOE TIOJIE.

[ToTeHIMaNbHOCTh  ANEKTPOCTATUYECKOrO0  MOJsA.  Pa3HOCTP  MOTEHLHAIOB
u HampspkeHue. lloTeHumanbHass 53HEprus 3apsAjia B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmnuan snexkrpocraruueckoro mojs. CBs3b HANPSXKEHHOCTH TOJIE U PA3HOCTH
MOTEHIUAJIOB  JUIsl  BJEKTPOCTAaTUYECKOro Toyisi (Kak OJHOPOJAHOrO, TaK W
HEOIHOPOHOTO).

[TpuHIMT CYTIEPIIO3UITUHU JICKTPUIECKUX TTOJICH.
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[Tone Ttoueunoro 3apsma. Ilone paBHOMepHO 3apsikeHHOM cdepbl. Ilome
PaBHOMEpPHO 3apsbDKeHHOro 1o oO0béMy 1mapa. Ilosne paBHOMEpHO 3apsHKEHHOU
OeckoHeUHOM TUIockocTH. KapTuHbl JNHHMA HAOpsHKEHHOCTH  ATHUX  MMOJEH U
DKBUINOTEHUIUAIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B DJIEKTPOCTATHUECKOM TIOJIE. Y CJIOBUE PABHOBECHS 3aPAJIOB.

JIMDAEKTPUKHU B DJIEKTPOCTATUYECKOM Touie. J(uasieKTpudeckas IpOHUIAEMOCTD
BEILIECTBA.

Kongencatop. OneKTpOEMKOCTh KOHJEHCATOpa. OJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpa.

[TapannensHoe coenvHeHUE KOHAEHcATOpoB. llocnenoBarenbHOE CcoOenMHEHME
KOHJICHCATOPOB.

DHeprus 3apsLKEHHOTO KOHJEHCATOPA.

JIBr>keHue 3apsyKEHHOM YaCTULBI B OAHOPOIHOM JJIEKTPUYECKOM II0JIE.

TexHuueckne yCTPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHL:  BJIEKTPOCKOI,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa, 3a3€MJICHHE  3JIEKTPOIpPUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO M NPUHIUIT AEUCTBHUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE JBYX 3aPSIAKEHHBIX ILUIACTHH.

Mopnensb anekTpocratudeckoro reaeparopa (Bau ne I'paada).

[IpOBOIHUKH B 3IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJICHCATOPA TOCTOSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN IUIACTHH,
PACCTOSTHUSI MEXK/1y HUMU U TUJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus IEKTPUYECKOT0 MOJIA 3apsHKEHHOTO KOHAEHCATOPa.

3apszka 1 pa3psaka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yyenuueckuii sxcnepumenm, 1abopamoprvie pabomol, NPAKMUKYM

OrieHKa CUJI B3aMMOJICUCTBUS 3apSKEHHBIX TEJL.

HaOnronenue npeBparieHus HEpruu 3apsiKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIYUYCHHS CBETOIMO/IA.

N3ydenne nporekanus TOKa B LIETIH, COJepKaIleil KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HAMPSHKEHUS) TIPU TTOCIIE0BATEILHOM
COCMHEHUU KOHACHCATOPOB.

HccnenoBanue paspsjia KOHJAEHCATOpA Yepe3 pe3UCTop.

Tema 2. Ilocmoannstii In1eKmpuiecKuil mokK
Cuna toka. ITIoCcTOsTHHBIN TOK.

VYcnoBus CylmiecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUUECKOTO ToKa. MICTOUHMKHU TOKa.
Hanpstxenune U u DJ1C &.
3akon OMa JJ1s1 y4acTKa LEeTH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COINPOTUBIICHHUS OJHOPOJHOTO
INPOBOJAHMKA OT €ro JUIMHbI W IUIOMIAAW [ONEPEYHOTrO CEYECHUsS. Y IEJIbHOE
COITPOTUBIICHUE BELIECTBA.

ITocnenoBarenbHOE, TapalIeIbHOE, CMELIAHHOE COEIMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuyeckux nemnei. [Ipasuna Kupxroda.

PaboTa snextpuueckoro Toka. 3akoH Jxoyns—JIenia.

MOUIHOCTh  BJEKTPUYECKOTO TOKAa.  TemuoBas  MOIIHOCTb,  BbLIAEIsEMAs
Ha PE3UCTOpE.

OJIC m BHyYTpEHHEE CONPOTHBJICHHE HWCTOYHMKA TOKAa. 3akoH OMa sl MOJIHOU
(3aMKHYTOM) 3JIEKTpUYECKOM 1enH. MOIHOCTh UCTOYHKKA TOKA. KOpoTKOe 3aMbIKaHHeE.

KonnencaTop B enu MoCTOSHHOTO TOKA.

TexHu4yeckne ycTpouCcTBa U TEXHOJIOTHYECKHUE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK DIICKTPUIECKON YHEPTUH.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAPSHKEHUSL.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA, JIaMIIbI
HaKaJIUBaHUS U CBETOJMOJA.

3aBUCHUMOCTb COMPOTUBIICHUS TUTUHAPUUECKUX TPOBOJHUKOB OT JIJTUHBI, IIJIOIIAH
MONEPEYHOr0 CEYEHUsI U MaTepuaa.

UccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTHUBJICHUS MPU MOCTOSIHHOM
HaIPSKEHUH.

[Tpsmoe nzmepenune I1C. KopoTkoe 3aMbIKaHHE TaTbBAaHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco6bl coeTMHeHrs NCTOYHUKOB Toka, DJ[C Oarapeii.

Uccnenoranre pa3HOCTH NOTEHIIMAIOB MEXKTY TTOJIFOCAMU UCTOYHUKA TOKA OT CHUJIbI
TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadopamopmvie padomsi, NPAKmMuKym

HccnenoBanre CMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOTr0 COMPOTUBIICHUSI IIPOBOIHUKOB.

Uccnenosanne 3aBUCUMOCTH CHJIBI TOKA OT HAMIPSKEHUSI IJ1s1 JTaMITbl HAKaJIMBAHUS.

VYBenunuenue npenaeia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd IJ[C TallbBaHUYECKOTO 3JJIEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

WccnenoBanre pa3HOCTH MOTEHIIMAIOB MEX/TY MOTIOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HONM MOIIIHOCTH MCTOYHKKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 pazuunwix cpeoax

DJIeKTpUYECKast IPOBOAUMOCTD PA3JINYHBIX BEMIECTB. DJIEKTPOHHAS IPOBOIUMOCTD
TBEPJIBIX METAJUIOB. 3aBUCHUMOCTHh COINPOTUBIICHHS METAJIOB OT TEMIIEPATypBhl.
CBepXIIpOBOAUMOCTb.
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OnexTpuueckuii TOK B  Bakyyme. CBoOHCTBa  DJIEKTPOHHBIX  ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAS! TPOBOJIMMOCTD MOIYITPOBOIHUKOB.
CpoiictBa p—n-nepexona. [lomnynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B JJIEKTPOJUTAX. OJNEKTPOJUTUYECKAS JIUCCOLMALMS.
Onextposns. 3akoHbl Dapajes I JIEKTPOIU3a.

Onextpuyecknid TOK B razax. CaMOCTOATENBHBI U HECAMOCTOSTENIBHBIN pa3psil.
Pa3nuynble TUIIBI cCaMOCTOATENBHOTO pa3psaaa. Monnus. [lna3ma.

TexHuueckre ycTpoilcTBa U MPAKTHUYECKOE MPUMEHEHHE: ra30pa3psIHble JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TpPyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: JTHOA, TPAH3UCTOP,
doroanona, CBETOAMO[, TajbBaHUKA, pPapUHUPOBAHUE MEAM, BBIIUIABKA ATIOMUHMUS,
AIIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTh CONPOTUBIICHUSI METAJVIOB OT TEMIIEPATYpPHI.
[IpoBOAMMOCTB JIEKTPOIUTOB.
3akoHbl 3nekTposin3a Dapajes.
HckpoBoii pa3psa 1 TpOBOAUMOCTh BO3/1yXa.
CpaBHeHHE TPOBOAUMOCTH METAJIOB U MOIYTPOBOHUKOB.
OaHOCTOPOHHSISI TPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMuKym
Hab6nronenue snexrposnusa.
W3mepenue 3apsaaa OAHOBAJICHTHOTO HOHA.
HccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JTUO/IA.

Du3uyecKnil NPaAKTUKYM

CnocoObl u3MepeHus: (pU3NUEeCKUX BEJIWYUH C HCIOJb30BAHHMEM AaHAJOTOBBIX U
U(POBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCONIIOTHBIE W OTHOCHTEIIbHBIE TOTPEIIHOCTH W3MEPEHU (PU3NYECKUX BEIHYHUH.
OueHka rpanull MOrpeuIHOCTENn.

[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, UCCIIENOBAHUN 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH, MpPOBEpKa MPEUIOKEHHBIX TuUnore3 (BbIOOp W3 paboT, OMHCAHHBIX
B TEMaTUYECKHX pazfieiax «YUYeHUYECKUH OKCIEPUMEHT, JJabopaTopHbIe padOTHI,
IPAKTUKYM» ).

Me:xnpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢usukm yrimyonéanoro ypoHs B 10 kjacce OCyIIECTBIISETCS
¢ Y4€TOM coJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Mexcnpeomemnsie nonamus, C6A3AHHbLIE C U3YUCHUEM MEmO0008 HAYUHO20
no3nanua: SBICHUE, HAyYHBIN (akT, rumoTes3a, pusndeckas BEIMYWHA, 3aKOH, TCOPHS,
HAOJIO/ICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEPEHUM, U3MEpUTEIbHBIE TPUOOPHI, ITUppOBas 1adbopaTopus.
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Mamemamuxa: Pemienvie cucrembl ypaBHeHUH. JIuHelHas QyHkius, napadosna,
runepOosia, ux rpa@uku u cBoiicTBa. TpuroHomerpuueckue PyHKIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO. BeEKTopsl M HX
IIPOEKLIMH HA OCH KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Buonozus: MexaHuuyeckoe NBWKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH J>KUBBIX OpPraHW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroIIel Ccpebl,
yTHIM3alUsi  OMOOPTaHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE U KalWUIAPHBIE SBICHUS B IPUPOJE,
ANEKTPUYECKUE SIBIICHUS B dKUBOW MPUPOJIE.

Xumusn: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHASI MAacca, NOJIy4YEHUE HAHOMATEPUaJIOB, TENJIOBBIE CBOMCTBA TBEPABIX
T€J, XKUAKOCTEW M Tra3oB, XKUAKAE KPUCTAJUIbI, AJIEKTPUUECKUE CBOWCTBA METAJLJIOB,
AIEKTPOIUTUYECKAS] JUCCOIUALINS, TAIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIHS.

TI'eozpagpus: BnaxxHOCTb BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETD.

Texnonozcua: npeoOpa3zoBaHUE JBUKEHUN C HCIOJb30BAHUEM MEXAHU3MOB, YUYET
CyXOrO0 M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATHUYECKHE KOHCTPYKUUU (KPOHILUTEWH,
penieTyaTbie KOHCTPYKIIMH ), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHHUSI MEXaHUKH B TEXHUKE
(rupockomn, BOJOMET U JPYyrue), ABUTaTellb BHYTPEHHETO CropaHusi, napoBasi TypOuHa,
OBITOBOM ~ XOJIONWJIBHUK, KOHJIUIMOHEpP, TEXHOJOTUU TMOJIYYEHUS COBPEMEHHBIX
MaTepraJioB, B TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAS
3aIlMTa, 3a3€MJICHUE AJIEKTPOIPUOOPOB, Ta30pa3psAaHbIEC JIAMIIbI, TOJIYIPOBOJHUKOBIE
npuOOpbI, raJIbBaHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuKka
Tema 4. Maznummnoe none

BzanmopericTBie MOCTOAHHBIX MarHMTOB W MPOBOJHUKOB C TOKOM. MarHuTHoOe
nosje. BekTtop MarHUTHOW WHAYKIMU. lIpyHOMII Cynepno3uuyMu MAarHUTHBIX TOJIEH.
JIvHUM MarHUTHOM MHIYKLHH.

MaruutHoe T1oJjieé TPOBOAHUKA C TOKOM (IIPSMOTO MPOBOJHWKA, KATYIIKH
U KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMmnepa, €€ HarpaBJIE€HUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBlIeHUE U MOAYJb. JIBH)KEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mnojie. Pabora cumsl Jlopenna.

MarunurtHoe noJie B BemecTBe. DeppomMarHeTuky, napa- u THaMarHeTHKH.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKHE TMPOLECChl: MPUMEHEHHE
MIOCTOSHHBIX MAarHHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJICKTPOJABUTATEIIb
SAxo6u, yCKOpUTEIH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHAYKIIUM MarHUTHOTO TOJISI MOJIOCOBOTO M MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.
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KaptuHa nuHMN MarHUTHOM WHAYKIMU TOJs JJIMHHOTO IPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBr€e IByX MTPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JencTBue cuibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

Habmronenue nBuKeHUs IMydyKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpyuHIMT IEHCTBUS DJIEKTPOU3MEPUTEILHOTO MPHUOOpPA MarHUTOAICKTPUUECKOM
CUCTEMEBI.

Yuenuueckuii sxcnepumenm, nabopamophvie padomsl, NPAKmMuKym
HccenenoBaHye MArHUTHOTO 1OJIS IOCTOSIHHBIX MarHUTOB.
HccnenoBanne CBOMCTB (peppOMArHETHKOB.
HccnenoBanne nevcTBUA OCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
N3mepenue cuiibl Amrepa.
N3yueHnne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.
Ornpenenenne MarHuTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUsI CUIIBI AMIIepa.

Tema 5. Inekmpomacnumnan UuHOYKYuUA

SBneHue 3IeKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW WHIYKIIUH.
OJC wunayknuu. 3akoH »diekTpomMarHuTHoW wuHAykuun Dapaneda. Buxpepoe
anekTpuyeckoe nojue. Toxkn Dyko.

OJ1C uHAYKUHUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOTHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NupykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKa. fIBieHue
camonHaykuu. JJ1C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TIOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOIECChl: MHIYKIIMOHHASI TEYb,
COJICHOM/I, 3aIlIUTa OT SJEKTPU3ALIUU TEJI IPU ABMKEHUH B MArHUTHOM T10JI€ 3€MJIH.

Jlemoncmpayuu

Habmronenue siBjeHUs 3J€KTPOMAarHUTHOM WHTYKITHH.

Uccnenosanne 3aBucumoctd I1C MHAYKIHH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
IOTOKA.

[Ipasuo Jlenua.

[Tagenne MarauTa B aTFIOMUHUEBOM (METHON) TpyOe.

SIBIIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3aBucumoctu IJ{C caMOMHIYKIIMK OT CKOPOCTU U3MEHEHHUS CHIIbI
TOKA B IIEMU.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomuol, NPAKMUKyM
HccnenoBanue siBICHUS JIEKTPOMArHUTHONW WHTYKITWU.
Omnpenenenre WHAYKIIMA BUXPEBOTO MATHUTHOTO TTOJIS.
HccnenoBanue sBICHUS CAMOWHTYKITHH.

COopka MOJeNH 31EKTPOMArHUTHOTO F'eHepaTopa.
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Pa3nen 5. Kosiedanusa 1 BOJTHBI
Tema 1. Mexanuueckue Koneoanusn

KomebarennHas cucteMa. CBOOOIHBIC KOJICOAHHS.

['apmonnueckue konebanus. Kunemartndeckoe W JHHAMHUYECKOE OIMCAHUE.
DHEpPreTUYecKoe ONUCaHWE (3aKOH COXPAHCHHS MEXaHMYECKOW »sHepruu). BwiBon
JTUHAMHYECKOTO ONHUCAaHWUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUYECKOro H
KHHEMATHYECKOT'O OITMCaHH.

Amvmnutyna u  ¢aza kosebaHui. CBs3b aMIUIMTYAbl KOJIEOAHWH HCXOIHOM
BEJIMYMHBI C aMITUTyAaMH KoJIeOaHUM €€ CKOPOCTH M YCKOPEHHS.

Ilepuonq wm wdactora koseOanmii. Ileprom Manmbix CBOOOTHBIX KOJI€OAHMI
MaTeMaTu4ecKkoro MasitHuka. [leprnoa cBOOOMHBIX KoJIeOaHUH PYKUHHOTO MasiTHUKA.

[Tonarne o 3aryxarmnmx KojieOaHUsIX. BbeIHYXAeHHBIE KojieOanus. Pe3onaHc.
Pe3onancHass kpuBas. BmnusHue 3aryxaHuss Ha BHJI PE30HAHCHOM  KPHBOM.
ABTOKOICOaHUSL.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTMYECKHUE IMPOIECChl: METPOHOM, 4Yachl,
KaueJld, My3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu

3anuch K01e0aTeIbHOr0 IBHKEHHUS.

HaGntonienue He3aBUCMMOCTH TMEpHOJa MalbIX KojeOaHMH Trpy3a Ha HUTH
OT aMILUTUTYIbI.

HccnepoBanue 3aTyxaromux KoueOaHUN U 3aBUCUMOCTH TEPUO/Ia CBOOOIHBIX
KOJIEOaHHUI OT COMPOTUBIICHHUS.

HccnenoBanue kosiebaHui Tpy3a Ha MAaCCUBHOM MPY>KUHE € LEIbI0 (HOPMUPOBAHUS
IpPeICTaBICHUN 00 UI€abHON MOJIENTU IPYKUHHOTO MasiTHUKA.

3aKOH COXPaHEHUs YHEPTUH MPH KOJIEOAHUAX IPpy3a Ha MIPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi, NPaAKMUKYM
N3mepenne nepuoia CBOOOHBIX KOJIEOAHWN HUTSHOTO M MPY>KUHHOTO MAsTHUKOB.
N3yuyenune 3aKOHOB JBUKEHUS TeJa B X0/1€ KOJIeOaHUil Ha YIIPYyroM MoJIBECe.
N3ydenne nBUXKEHUSI HUTSHOTO MasiTHUKA.
[IpeoOpazoBanue YHEPTUN B IPYKUHHOM MasiTHUKE.
UccnenoBanrie yObIBaHUS aMIUTUTYIBI 3aTyXAOMIMX KOJIEOaHU.
WccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazHummnuole KonedaHus

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
KojebarenpHOM KoHType. @opmyna ToMmcona. CBs3b aMIUIATY/ABI 3apsjia KOHACHCaTOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJICOATEILHOM KOHTYPE.

3aK0H COXpaHECHUS SHEPTUH B UACAUTHHOM KOJeOAaTeTEHOM KOHTYPE.

3aryxaroniue 3JIeKTpOMarHuTHBIE KoeOaHus. BeIHYKICHHbBIE 3JIEKTPOMarHUTHBIC
KOJIeOaHus.
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IlepemeHHBIN TOK. MOIIHOCTS MEPEMEHHOIO TOKA. AMIUIMTYJHOE U JCHUCTBYOLIEE
3HAYEHHUE CUJIbl TOKA M HANIPSKEHUSI IPU pa3IMYHON (opMe 3aBUCHUMOCTH [IEPEMEHHOTO
TOKA OT BPEMEHH.

CHHyCOMIAIIBHBI TNEPEMEHHBIM TOK. Pe3ucTop, KOHIEHcaTop W KaTyllKa
VWHIYKTUBHOCTH B LENH CHHYCOMAAIBHOIO IIEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHuu.

Wneanpuplii  Tpancpopmatop. Ilpom3BoacTtBo, mnepenaya U noTpedsieHUE
AIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PUCKM IIPU  MPOM3BOJACTBE  AIEKTpodHepruu. KynbeTypa
VCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IOBCETHEBHOM KU3HMU.

TexHu4yeckne yCcTporucTBa U TEXHOJIOTHYECKUE MPOLECCHI: JIEKTPUIECKUN 3BOHOK,
TeHEepaTop MEPEMEHHOT0 TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOTbI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYypa.

OcuiorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIeOaHUi.

['eneparop He3aTyxaronuMX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopeinp 31eKTPOMAarHuTHOTO TeHEepaTopa.

BbiHyKIeHHbIE CUHYCOUJAJIbHBIE KOJIEOaHNU.

Pe3uctop, karyiika HHIYKTUBHOCTH U KOHJEHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pe3onanc nmnpum  mocienoBaTENbHOM — COEIMHEHUM — PE3UCTOpPA,  KATYLIKH
WHIYKTUBHOCTH U KOHAEHCAaTOopa.

VY cTpolcTBO M IPUHIUIT IEUCTBUS TpaHchopmaTopa.

Mopenb TMHUYU IEKTPONEPEAAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsl, NPAKMuKym

N3yuenue tpanchopmaropa.

HccnenoBanre NEPEeMEHHOTO TOKa 4Yepe3 TOCIEOBATENbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmtoienue 31eKTpoOMarHuTHOTO PE30HaHCA.

UccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMazZHUnHble 60IHbL

MexaHnyeckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepednsie U IpoaoJIbHbIE
BOJIHBL. [lepros, ckopocTh pacpocTpaHeHHs U 1JIMHA BOIHBL. CBOMCTBA MEXAaHHUYECKHUX
BOJIH: OTpakeHHE, MpeJoMIIeHne, nHTephepeHIus U AudpaKkius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEH CPEMBI.

DONEeKTPOMarHUTHHIE BOJHBL. YCJIOBHUS H3JIYYEHHS SJIEKTPOMATHUTHBIX BOJIH.
BsauMHas OpUEHTALMs BEKTOPOB £, B, v B 3IeKTPOMArHUTHOI BOIHE.

CBOICTBA ANEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, NMPEITOMIIEHUE, MOJIApU3ALU,
UHTEpPEpeHLHs U TUPPaKIus.
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[IIkana »JIEKTPOMAarHUTHBIX BOJH. lIpHMeEHEHHE SJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEN CPEIbI.

TexHuyecknue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: MY3bIKAJIBHBIC
WHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEJIEBH30p, aHTeHHa, TeneoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jlemoncmpayuu

OO0pa3zoBaHue U pacCIpPOCTPAaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebuomieecst Teo kKak UICTOYHHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YAaCTOThI KOJIE€OaHUIA.

Habutoienue otrpaskeHus: ¥ NpeoMIICHUSI MEXaHUUECKUX BOJIH.

Ha6nronenue narepdepeHuuu u 1uPpakuuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4acTOTOMN
KoJIeOaHMil.

HccenenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJiipu3anys, IMPpakuus, MHTEpPEpeHIIHs.

Oo6nHapyxeHue HHPPaKpacHOro U yIbTPadUOIETOBOIO U3ITYICHHUM.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomvl, NPAKMUKYM
N3yyenue napamMeTpoB 3BYKOBOM BOJIHBI.
N3yuenue pacrpocTpaHeHus 3ByKOBbIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka

[IpssMmonuHEiHOE pacnpOCTpaHEHUE CBETa B OAHOpoAHOM cpexe. Jlyd cBera.
To4YeyHbIN UICTOYHHK CBETA.

OtpaxkxeHne cBeTa. 3akoHbl OTpaxkeHUsd cBera. llocTpoeHune wu300pakeHUI
B T10ckoM 3epkate. Chepuyeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHrs. OTHOCUTENbHBIN MMOKa3aTeb npeaomieHus. [IoCTOSHCTBO 4acTOThI CBETa
Y COOTHOIIEHHUE JUIMH BOJIH IPH IEPEX0JI€ MOHOXPOMATUUYECKOIO CBETA YEPE3 IPAHULLY
paszena AByX ONTHYECKUX CPE.

Xon ydert B mpusme. Jlucnepcus ceera. CloxKHbBIN cocTaB 6esoro cBera. L[Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroja MNOJHOIO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniyie u paccenBaroiue JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsHUE U
ONTHYECKasT CHJa TOHKOW JHWH3bI.  3aBUCUMOCTh  (POKYCHOTO  PACCTOSIHUS
TOHKON C(epudecKoi JUH3BI OT €€ TEeOMETPHUH ¢ OTHOCHUTEIHLHOTO TOKa3aTess
MPETOMIICHHS.

@opmyJiia TOHKOH JIMH3BIL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.
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Xon myda, TPOLIEAUIEr0 JHWH3Y MOJ NPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOU
onTuueckoii ocu. [TocTpoeHre n300pa>keHni TOUKH U OTPE3Ka MPSMON B COOUPAIOIIUX U
paccenBarOIIMX JIMH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHoOcTh. ['na3 kKak onTuueckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHUHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl KilaccuyecKux HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa ceta. JudpakurvionHas pemérka. YciaoBue HaOMIOIEHHUS TIIaBHBIX
MaKCHUMYMOB IpH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEHIETKY.

[Tonapuszanus ceera.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: OYKH, JIyIIa, IIEPUCKOII,
¢oroanmapaT, MHUKPOCKOI, MPOEKIHOHHBIA ammapar, MPOCBETICHUE OITHKH,
BOJIOKOHHAsI ONTUKA, AUPPAKIIMOHHAS PEIIETKA.

Llemoncmpayuu

3aKOHBI OTPaYKEHHUSI CBETA.

HccnenoBanue npeaomieHus CBETA.

Hab6nrogenue noaHoro BHyTpEHHET 0 OTpakeHusl. Mojienb CBETOBO/IA.

UccnenoBanne xo/1a CBETOBBIX MyYKOB Y€pe3 IMIJIOCKOMAPAUICIbHYIO IUIACTUHY U
IpU3MYy.

UccnenoBanne cBOMCTB M300pakeHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue nnTepdepeninu certa.

HaOmronenue 11BETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenue nuppakinOHHONW PEMIETKH.

Ha6nronenue nudpakiimOHHOTO CHEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nomnsipuszaiuu cBeTa.

[IpuMeHeHre TOIIPOUIOB IS U3YUEHUS MEXaHUICCKUX HAMPSHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamophvie padomsl, NPAKmMuKym

N3mepenue nmokasaTesis MpeoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSHUSI OT BEIIECTBa (Ha MpUMepe
KUJKUX JIUH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pacCEUBAOIINX JIMH3.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 TJIIOCKOTO 3epKaja U JUH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNECKOMMYECKUX CUCTEM.

Ha6monenue nudpakuuu, uurepdepeHuu 1 noasipu3aliy CBeTa.
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N3ydenne nosasipusaiuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUIIICKTPHUKA.

N3yuenne nuaTepdepeHInn JIa3epHOTo U3ITyYCHUS Ha JIBYX IIIEJISX.

Hab6nronenue nucnepcum.

Hab6nronenue u uccnenoanue AUGpakiimoOHHOTO CIIEKTPA.

N3mepenune InMHbI CBETOBOW BOJIHBI.

[TomydyeHue crekTpa H3JIY4YEHHS CBETOJIMOAA MpPU TOMOIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OcHOBBI cHIeNHAIbHOI TEOPHH OTHOCUTEIBHOCTH

['panuubl NIPUMEHUMOCTH KJIacCMyeckoil MexaHuku. I[locTynarsl cnenuaibHON
TEOPUHU OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBas. [IpeoOpa3zoBanus Jlopenma. YcinoBue
NPUYUHHOCTUH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHHE€ BpPEMEHH U
COKpAILlCHUE JIJTMHBI.

DHEprusi 1 UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YACTULIBI. DHEPI U TOKOS.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, 1abopamoprvie padomsl, NPAKmMuKym
OmnpeneneHne UMITyJIbCa M 3HEPTUM PEISATUBUCTCKUX yacTull (1o Qororpadusm
TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KBantoBasi puszuka
Tema 1. Kopnyckyaapno-6011060i1i 0yanuzm

PaBHOBecHOE TeIIOBOE M3MyUeHHE (U3TydyeHHE a0COIIOTHO YEPHOTro Tela). 3aKoH
cMmemeHus Buna. ['unoresa [lnanka o kBaHTax.

®oTOHBI. DHEPTUS U UMIYJILC (DOTOHA.

®dotoaddexr. Onbitel A.I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
OuHmreitHa 11 potodrdpdexra. «KpacHas rpanuiay gorosrddekra.

JlaBneHue cBeTa (B 4aCTHOCTHU, JIaBJICHHE CBETAa HAa aOCOJIFOTHO MOTJIONIAIOIYIO U
abCoI0THO OoTpaxarolryro noBepxHocTs). OnbiTel [1.H. JleGenena.

Bonnosele cBoiicTBa yactul. Bomubl ne bpounda. [{nuHa BosnHbl ae bpounns u
pa3Mepsl 001acTH JIOKIM3AlUKM JIBMDKYIIEHCS dYacTHIbl. KopImycKyIspHO-BOJHOBOMN
nyanusMm. Jludpakius 2IeKTpOHOB Ha KPUCTAIIAX.

Cneunduka wusmepenuii B Mukpomupe. COOTHOUIEHUS HeEONpeneIEHHOCTEN
I'eitzenbepra.

TexHnueckne yCTpOWCTBA H  TEXHOJOTMYECKHE TMPOLECCHI:  CIHEKTPOMETD,
dboTo351IeMeHT, POTOIaTUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAsI 0aTapesi, CBETOIUOI.

Llemoncmpayuu

®doT03(¢QheKT Ha YCTAaHOBKE € IIMHKOBOM TIJIACTUHOM.

WccnenoBanre 3akoHOB BHENTHETO GoTodddexTa.

Uccnenosanue 3aBUCUMOCTH CONIPOTUBJICHUS MOJTYTIPOBOTHUKOB
OT OCBEIIEHHOCTH.
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CBeToauon.
Conneunas 6aTapes.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMuKym
Hccnenosanue hoTope3ucTopa.
N3mepenne nmoctostHHOM [Imanka Ha ocHOBE HccienoBanus GoTodaddexra.
NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€Pe3 CBETOIUO OT HAIPSIKEHMUS.

Tema 2. Duzuxka amoma

OneITel MO HCCAEAOBAaHUIO CTpOoeHHs artoma. IlmaHerapHas wmonens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mnorjomeHue (OTOHOB MpPU MEPEXOJE aroma
C OJIHOTO YPOBHSI DHEPTUH HA APYTOM.

Buapl criektpoB. CrieKTp ypOBHEN SHEPTUM aTOMa BOJIOPOJIA.

CnioHTaHHOE W BBIHYXJECHHOE U3JlydeHue cBera. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE IMPOLECCHI: CIIEKTPAJIbHBIN aHAIN3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu
Mopens onbita Pezepdopaa.
HaOnronenue nuHeyaTbix CIEKTPOB.
Y CTpOUCTBO U AEUCTBUE CUETUYNKA NOHU3UPYIOIINX YACTHIL.
OrnpeneneHue JUIMHBI BOJIHBI J1a3€PHOTO W3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM

HaOnronenue nuHeyaToro crexkTpa.

HccnenoBanue criekTpa pa3peKEeHHOTO0 aTOMapHOro BOJIOPOJAa M HU3MEpPECHHUE
nocTossHHON PunbGepra.

Tema 3. Quzuka amomno2o A0pa u INEMEHMAPHBIX YACMUY

Hyxknonnas monens siapa I'eiizenoepra—Banenko. 3apsa siiapa. MaccoBoe 4ucio
anpa. M3orormsl.

PannoaktuBHOCTE. Amnb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj.
['amma-n3nyuyenue.

3aKoH paJIMOaKTUBHOIO pacraja. PaguoakTuBHble W30TONBI B Tpupojie. CBoiicTBa
VOHU3UPYIOILIETO U3JIydyeHUs. BiusHuE paJguOaKTUBHOCTA HA JKUBBIC OPraHU3MBL.
EctectBennslit hoH uzmyuyenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegext maccs sapa.

SAnepubie peakiuu. Jlenenne m cuHTe3 sigep. SAnepHbie peakTophl. [IpoGmembl
YIPAaBJISIEMOTO TEPMOSJIEPHOTO CUHTE3a. DKOJOTMYECKUE aCTIEKThl PAa3BUTHS SJIEPHOU
DHEPrETUKHU.

Metonbl perucrpanuu u HCCIIEIOBAHUS AIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAJIbHBIE B3aUMOAECHUCTBUS. bapruOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtangaptHou Moaenu. KBapk-riatooHHas MOIENb aAPOHOB.
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®dusuka 3a npeaenamu CtanaapTHOM Mojenu. TéMHas MaTtepusi U TEMHas SHEPTHUSL.

EnuncTBO u3znueckoil KapTUHBI MUDA.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: JO3UMETP, Kamepa
Bunibcona, simepHbIit peakTop, TEpMOSIEPHBIA peakTop, aToMHas O60MOa, MarHUTHO-
pe30oHaHCHas: ToMorpadus.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomwl, NPAKMuKym
HccnenoBanre TpEKOB YacTHI] (110 TOTOBBIM (poTorpadusim).
HccnenoBanre paaioakKTUBHOTO (JOHA € UCIOJIB30BAHUEM JTO3UMETPA.
N3ydenue nornoiieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3nen 8. JjeMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Otanbl pa3BUTUS acTpoHOMUU. [IpukiiagHOE W MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUH. [[pUMEHUMOCTb 3aKOHOB (PU3UKH 7151 OOBSICHEHUS IPUPOIBI KOCMUUECKHUX
00BEKTOB.

MerTo1bl aCTpOHOMUYECKUX UCcCaeA0BaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOTIBI,
PaaNoOTENECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMUSI.

Bun 3Bé3nnoro neba. Co3Bes3nusi, SpKue 3BE3/1bl, TUIAHETHI, UX BUTUMOE JIB)KCHHE.

ConHeuHas cucrtema.

Counne. Conmaeunast akTUBHOCTh. MlcTounnk sHeprun CosHIA U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpamMma «CHEKTpajbHBIM KJacC —
CBETUMOCTBY». 3BE3[bl T[JIABHOM MOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3]l TJIABHOW IOCIIEIOBATEILHOCTH. BHyTpeHHEE CTpOoeHUE 3BE3I.
CoBpeMEHHBIE TIPECTABICHUS O TPOUCXOXKACHUH U 3BOMOIMKA COJHIA U 3BE3/. DTalbl
JKU3HHU 3BE3]I.

Mnieunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenne Comnnua B ['anaktuke.
Tunel ranaktuk. Paguoramaktuku u kBa3zapsl. UEPHBIE ABIPHI B APAX FAIAKTHUK.

Bcenennas. Pacimmpenne Bceenennoit. 3akon Xa66ma. Pasberanume rangakTuk.
Teopus bonbsmoro B3peiBa. PenukroBoe usiryyeHue.

MacmraOnas ctpyktrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yuenuueckue nabarooenus
HaOnronenust 3BE3mHOro Heba HEBOOPYXKEHHBIM TJIA30M C  KCIOJIb30BAHHEM
KOMITBIOTEPHBIX TPUIOKEHUN ISl ONpENeSIeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3usi CEeBEPHOTO MOTyIIapus U IPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUIA.

Du3nYeCKN NPAKTHKYM

CnocoObl m3MepeHus: (PU3NUECKUX BEJIWYUH C HCIOJb30BAHMEM AaHAJOTOBBIX U
U(PPOBBIX HU3MEPUTENBHBIX MNPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIC MOTPEIIHOCTH H3MEPEHUM (PU3MUECKUX BEITUYMH.
OueHka rpanuil MOrpeurHOCTEn.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, MCCIEIOBAHUM 3aBUCUMOCTEH (HU3NUYECKUX
BEITMYMH, MPOBEPKa MPEMIOKEHHBIX THUNOTE3 (BBIOOpP M3 paboT, OMUCAHHBIX
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B TEMaTHMUYECKUX pazlenax «YUEHHYECKHM OSKCIEpUMEHT, JabopaTopHble padoThl,
IPAKTUKYM» ).

O6o0maromee NOBTOpPeHNE

O06o0menne W cucTeMaTu3alus COJCPXKAHUS pPa3leNoB Kypca «MexaHUKay,
«MonekynsapHas (u3MKa U TEPMOJUHAMUKAY», «INEKTpoauHaMmuKka», «Konebanus u
BOJIHB», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTENIBHOCTHY», «KBaHTOBas ¢uzukay,
«DIIeMEHTBI aCTPOHOMHUU U aCTPODU3HKIY.

Ponb Qusuku u acTpOHOMUU B 9KOHOMUYECKON, TEXHOJIOTUUECKOM, COIMATbHON U
THUYECKOH chepax NeATETbHOCTH YeNOBEKa, POJb U MECTO (PU3UKM U aCTPOHOMHH
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHUpa,  3HAYEHUE  OMNUCATEJIbHOM,
CHUCTEeMATU3HUPYIOMICH, OOBSICHUTETbHOW M MPOTHOCTUYECKOW (QYHKIHMHN (r3HuecKoit
TEOpUH, POJIb (PU3NUYECKONW Teopur B (HOPMHUPOBAHUU MPEICTABICHUN O (U3HUECKON
KapTUHE MHUpa, MECTO (PU3MUecKOM KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xkypca ¢uzuku yriyonéaHoro ypoBHa B 11 kimacce ocyuiecTBisiercs
C YYETOM COZIEPKATENIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nNOHAMUA, CEA3AHHLIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAyYHBIN (akT, runoresa, Gpu3nyeckas BEIUYUHA, 3aKOH, TEOPHUs,
HAOJIIOJIEHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEPEHUE, MOIPEUIHOCTH
W3MEPEHUI, U3MEpUTETbHBIE PUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxa: Pemienue cuctembl ypaBHEeHUN. TpuroHomerpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOpOB. lIpousBoanbie
aneMeHTapHbIX GyHKIui. [Ipu3Haku mogo6ust TpeyTroabHUKOB, ONpeAeeHIe MIoaan
I0CKUX (huryp u o0bEMa Te.

Buonozus: >nekTpuyueckue sIBJICHUS B dKUBOM MIPUPOE, KoJieOaTebHbIE JBUKEHUS
B JKMBOM NPUPOJAE, OSKOJOTMYECKHE PHUCKHM MPHU IPOU3BOACTBE 3JIEKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHHE OKpPYXKAloLEeH Cpeibl, YIbTPa3ByKOBasl AMArHOCTUKA
B MEJULIMHE, ONITHYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAsI CTPYKTypa TBEPBIX T,
MEXaHU3Mbl 00pPa30BaHMsI KPUCTAITNYECKON PEIIETKU, CIEKTPAIbHBIN aHaJIH3.

T'eozpagpusa: MarHuTHBIE TONIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyl, (GOTOCHEMKA
3eMHOU MTOBEPXHOCTH, cericmorpad.

Texnonocun:  TPUMEHEHUE  IOCTOSIHHBIX ~ MAarHUTOB,  3JIEKTPOMAarHWTOB,
ANIEKTpOJBUTaATENb SIKOOH, TeHepaToOp MEPEMEHHOr0 TOKA, UHAYKIIMOHHAS T€4b, JIMHUU
AIIEKTPONEPENAY, 3JIEKTPOJABUIATENb, pajap, PaaUuONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3BykoBas JUArHOCTHKA B TEXHUKE, MPOSKIIMOHHBIN anmapar,
BOJIOKOHHAs ONTHKA, COJHEYHass Oarapesi, CIYyTHUKOBbIE TPUEMHUKH, sJIepHAs
HHEPreTUKa U dKOJOTUYECKHUE ACTIEKTHI €€ Pa3BUTHSI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA ydeOHoro mnpeamera «Duszukay ITOTKHBI
OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAINI, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHUHCKOrOo O0OIIecTBa, PACHIMPEHUE KU3HEHHOTO OIBbITa W OIbITa
JEATENPHOCTH B IPOLIECCE pEATM3alMi OCHOBHBIX HAIPABJICHUNA BOCIHUTATEIbHOU
NEATEIbHOCTH, B TOM YHCJIE€ B YAaCTHU:

1) rpa;kaaHcKoro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh TPAXTAHCKOW IMO3UIMKM OOYyYaroIIerocss Kak aKTHBHOTO
Y OTBETCTBEHHOTO 4JI€HA POCCUIMCKOTO OOIIECTBA;

MIPUHSTHE TPaJULIMOHHBIX 00IIIEUEeTI0BEUECKHUX T'YMaHUCTUYECKHUX
Y JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [EITEIBHOCTh B MHTEpPECAX TPaXTAHCKOTO
o011ecTBa, y9acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIIbHONW OpPTaHU3aIINH;

YMEHHUE B3aUMOJICMCTBOBATh C COLMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBUHU C UX
GYHKIUSMH 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOU M BOJIOHTEPCKOM JAEATEIbHOCTH;

2) MAaTPUOTHYECKOTO BOCITUTAHMSA:
c(hOpMHUPOBAHHOCTH POCCUMUCKON IPAKTAHCKON UACHTUYHOCTH, IATPUOTU3MA;
LICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCUICKUX YyU€HBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M I[IEHHOCTH, B TOM YUCIIE
B JICSATEIILHOCTU YUYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMIMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS
3CTETHYECKOE OTHOIICHUE K MHPY, BKJIIOYAs 3CTETHKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4ecKoi HayKe;

5) TpyaoBOro BoCHuTAHMS:

MHTEpPEC K pa3iaMuHbIM cdepaM MpodeccrnoHaIBbHON JAESTENIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHHKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIA BHIOOp OymyIIeit
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIJIaHbI;

29



TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (PUBUKHU
Ha TIPOTSHKEHUU BCEH KU3HM,

6) IKOJIOrHYeCKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTH IKOJIOTMUYECKOM KYJIbTYpbl, 0CO3HAHHE TJI00aIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHKE U OCYILIECCTBJICHUE ACUCTBUN B OKPYXKAIOLIEH CPEJE HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA;

Pacimimpenue onpita J€ATEIBHOCTH SKOJOTMYECKON HANpaBiIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pU3MKeE;

7) MEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3NMUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOH JEeATEIbHOCTH, TOTOBHOCTHh B IIPOIIECCE M3YyUCHHUS
GU3UKKM  OCYIIECTBJISATH  TMPOCGKTHYID M HUCCIENOBATEIbCKYIO  JESTEIHHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTeqbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeCTBUS
ba3zoBble 1oruyecKue 1eMCTBUA:

CaMOCTOATENHEHO (OPMYITHPOBATh M AKTyaJIM3UPOBATH MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OIpCACIIATh HEIN ACATCIIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTCPHUH UX JOCTHIKCHHA,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS] B PACCMATPHUBAEMBIX (DU3HUECKUX
SABJICHUAX

pa3pabaTbiBaTh IUIAH pelIeHUs] MTPOOJEeMbl C Yy4€TOM aHaJIn3a UMEIOIINXCS
MaTepHAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTB KOPPCKTHUBBI B ACATCIbHOCTL, OLICHNUBATL COOTBCTCTBHUC PC3YJILTATOB
oejsiM, OOCHHUBATb PUCKH HOCJ'IeI[CTBI/If/i ACATCIIBHOCTH,

KOOPAWMHHUPOBATH W BBLIIIOJIHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAaJIbHOT'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUC ITPH PCIICHNUHN ) KN3HCHHBIX HpO6J’ICM.

Bba3oBble ucciegoBarebCckie J1eHCTBUA:

BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHATHSAMH ¥ METOJaMU
(bu3nYeCKOl HAYKH;

BJIAJIETh HABBIKAMH Y4YEOHO-UCCIICIOBATEIILCKON ¥ TIPOCKTHOW JAEATeIbHOCTH
B oOmactu (HU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEILHOMY IOUCKY
METOJIOB PEIICHHS 3a7a4 PU3NUECKOTO COACPKAHUS, TPUMEHEHHUIO PA3IUIHBIX METOIOB
MO3HAHUS;

BJIQJCTh BUJAAMHU JCATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpETalny, MPeoOpa30BaHUI0 M MPUMECHCHHIO B PA3IMYHBIX YUCOHBIX CHUTYAIHsX,
B TOM YHCJIE TIPH CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (HU3UKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTYalIU3UPOBATh 3a/1a4y, BHIABUTATh
TUIIOTE3Y €€ pelIeHus], HAXOJUTb apTyMEHTHI JUIA JOKa3aTeIbCTBa CBOUX YTBEPKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PEUICHHs 3aJaud pe3yabTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B  00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE MIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT,

YyMETh MEPEHOCUTh 3HaHUSA 10 (U3MKE B  MPAKTUYECKYI0  00JacThb
KHU3HEACITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, TIpeIIaraTh OPUTUHAIBHBIC TIOXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOITYCKAOIIUE aJIbTEPHATUBHBIE PEILICHUS.

Padora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMH TOJy4YeHUs WHPOpMANUd (PU3NYECKOTO  COACPKAHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISTh TIOUCK, aHalu3,
CHUCTEMATU3AlMI0 W MHTEPIpETAio WH(OpPMAIMU Pa3IMYHBIX BHJIOB U (GopM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAITNH;

HCITOJIB30BaTh CPEJICTBA MH(DOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M  OPTaHM3AIMOHHBIX 3a1ad
c coOmofaeHueM TpeOOBaHMM JPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TPaBOBBIX M OJTHYECKHMX HOPM, HOPM HH(DOpMAIMOHHON
0e30MacHOCTH;

Co37aBaTh TEKCThI (PM3MYECKOTO COJEPKaHMS B Pa3IMYHBIX (popmaTax ¢ y4€Tom
Ha3HaueHUsd HMHQPOpPMAIMA U I1IEJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MPEICTABIICHUS W BU3YAIH3AIUU.

KoMMyHHMKaTUBHBIE YHUBEpPCAJIbHBbIC y4eOHbIe JeiicTBHSA:

OCYILECTBIIATh OOIIEHNUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM EATEIbHOCTH;

pacno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallui U CMSATYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHKMMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ UHAUBUYaIbHON paObOThI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX ACHCTBUI € yUETOM OOIIIUX UHTEPECOB,
Y BO3MOXKHOCTEN KaKJI0TO YJI€HA KOJJIEKTHBA,

MIPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBAThH
JEUCTBUA MO €€ JOCTUIKEHUIO: COCTABIIATH IUIAH ACUCTBUM, PACIPEIEIATh POIH C Y4ETOM
MHEHHI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 y4yacTHHKAa KOMaHAbl B OOIIMN
pe3yJNIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

31



nmpeajaratb  HOBBIC  IIPOCKTHI, OLNCHUBATHL HWACKU C TIO3UIUHU  HOBU3HBI,
OpPUTHHAJIBHOCTH, HpﬁKTPI‘-ICCKOﬁ 3HAYMMOCTH,

OCYHICCTBIATDh IMO3UTHUBHOC CTPATCITHYICCKOC ITOBEACHUC B PA3JIMYHBIX CUTyallUsAX,
IMPOABJIATH TBOPUCCTBO U B006pa)K€HI/Ie, OBITH WHHUIMATUBHBIM.

PeryjnsiTuBHble YyHMBepPCAJbHbIe yY4eOHbIe eHCTBUA
Camoopranusanmus:

CaMOCTOATENbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JI€ATEIBHOCTh B  00JAcTH
(GU3UKK U aCTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHbIE
3a/1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEIICHHS PAacYETHBIX M KaueCTBEHHBIX 3ajady,
IUIaH  BBIMOJHEHUS TPAKTUYECKONM paboThl € YYETOM HWMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIABaTh OLIEHKY HOBBIM CUTYAaIIUSIM;

pacIMpATh PAMKH Y4E€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelICHHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIIMU B 00JacTU (PUBUKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IJMOIMOHAIbHBIM HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIENSAM;

BJIa/I€Th HAaBbIKAMU MIO3HABATENIbHOM peIeKCUU KaK OCO3HAHMSI COBEPIIaEMbIX
JEWCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIOJIb30BaTh NMPUEMBI pedIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peleHns;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO NMPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTHI APYTHUX [IPU AaHAJIU3€E PE3YJIbTATOB IESTEIbHOCTH;

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU AHAIA3E PE3YyJIbTaTOB ACATENBHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce RBOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IPOTrPaMMBI
10 (pU3MKe VISl YPOBHS CPEAHET0 0O0ILIEro 00pa3oBaHMs y 00yUYarOIMXCsl COBEPIIEHCTBYETCS
IMOYUOHANLHBI UHMETLIeKM, TIPEeIoIaraloluii c(hopMHUpPOBAaHHOCTE:

CaMOCO3HAHUS, BKJIOYAIOIIETO0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSTHUE, BUJICTh HAMPaBICHUS Pa3BUTHsI COOCTBEHHON IMOLMOHAIBLHON c(hephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUs, BKIIOYAIOLIET0 CaMOKOHTpPOJb, YMEHWE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AIMOIIMOHATIBHBIM
U3MEHEHUSIM U TPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHUKEHHUIO LU H
yCIieXy, ONTHMHU3M, HHUIIMATUBHOCTb, YMEHHME JEHCTBOBATh, MCXOJS M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh HMOIIMOHAIILHOE COCTOSHHE
JPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN OOIIECHUS, CIIOCOOHOCTh K COUYBCTBUIO M
COIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATHI

K koniy o0ydenus B 10 kiaacce npeamMeTHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YpOBHE
JIOJKHBI OTpakaTh COPMUPOBAHHOCTH y O0OYUaIOLIUXCS YMEHUM:

HOHUMATh POJib (U3UKH B HKOHOMUYECKOM, TEXHOJOTMUYECKOW, 3KOJOTHYECKOH,
COLIMAJIBHOM W 3TUYECKOM c(epax AesTEIbHOCTU YEJIOBEKa, POjb U MECTO (DHU3UKU
B COBPEMEHHOW  HAy4YHOM  KapTUHE MHpa, 3HA4YCHUE ONMCATENBHOM,
CHUCTEMATU3HUPYIONIEH, OOBSICHUTENIBHOW W MPOTHOCTUYECKON (QYHKIUN (Pu3nuecKon
TEOPUH — MEXAHUKH, MOJIEKYJSPHOW (DU3UKH WM TEpMOAMHAMHUKH, POJib (PU3NUECKON
TEOpUHU B POPMUPOBAHUU NPEJCTABICHUN O (PU3NUECKON KapTHHE MHUPA;

paznuyaTh YCJIOBHSI NMPUMEHHMOCTH MoOJeiell (PU3NYECKUX Tel M IPOLIECCOB
(siBIeHUI): MHEpLUAJIbHAsL CUCTEMa OTCU€Ta, aOCOJIOTHO TBEPOE TEJO, MaTepUalIbHas
TOUYKA, PAaBHOYCKOPEHHOE [BWXEHHE, CBOOOJHOE NajJeHHE, aOCOJIOTHO YIpyras
nedopmanusi, abCOIOTHO yIpyroe U abCOJMIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIU
rasa, JKUJAKOCTH U TBEPJIOTO (KPUCTAINIMYECKOT0) TeJa, UI€AJIbHBIN Ta3, TOUCUHbIN 3aps/,
OJIHOPOAHOE JIEKTPUUECKOE TTOJIE;

paznuyaTh yCioBHS (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTU (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOONMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTH
VCTIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIU3UPOBaTh U OOBSCHATH MEXAaHWYECKHE MPOIECChl M SIBICHUS, UCIONb3YS
OCHOBHBIEC TIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIDKEHUSA, (HOPMYJIbl KUHEMATUKU PAaBHOYCKOPEHHOTO JBIKEHHUSA, MPeoOpa3oBaHUs
["asmitest nutg CKOPOCTH U NEpEMEIIEHUS, 3aKOHbI HbIOTOHA, MPUHIIMIT OTHOCUTEIIBHOCTH
['anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUYECKOW AHEPruu, CBsi3b PabOThl CHIIbI C U3BMEHEHHEM MEXaHWYECKOW SHEPIuu,
yCIIOBUSI pPaBHOBECHS TBEPAOro Tejia), NMPU 3TOM HCIOIb30BaTh MAaTEeMaTHUYECKOE
BBIPQXCHHE 3aKOHOB, YyKa3bIBaTh YCIOBUS TMPUMEHHUMOCTH (PU3UUYECKHX 3aKOHOB:
npeoOpazoBanuii ['anues, BTOpOro u TpeTbero 3akoHOoB HbroTOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCA U MEXaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHMUS;

aHAIM3UPOBATH U OOBICHSITH TEIJIOBBIE POLECCHI U SIBJICHUS, UCTIOJIb3YSl OCHOBHbBIE
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYJIIPHON (PU3MKHU U TEPMOJIMHAMUKY (CBS3b JIaBJICHUS
WJICAIbHOTO Ta3a CO CPEOHEM KUHETUYECKOW DSHEPTUEU TEIUJIOBOTO JBUKECHUSA U
KOHIIEHTpALIMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEILIECTBA CO CPEAHEN KUHETUYECKOU
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DHEPrUEN TEIUIOBOIO JBM)KEHHMS €ro 4YacTHIl, CBA3b [aBJICHUS WICAJIbHOIO rasa
C KOHIIEHTpalKEN MOJIEKYJI M €r0 TeMIepaTypoi, ypaBHenue MeneneeBa—Knaneiipona,
MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOIECCax),
IpU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BHIPAXKEHUE 3aKOHOB, YKa3bIBaThb YCIOBHS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAIM3UPOBATh M OOBSCHATH DJIEKTPUUYECKHUE SBJICHHS, HCIONb3YS OCHOBHBIE
MOJIOKEHUST U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS 3JIEKTPUUECKOIro 3apsiia,
3akoH KynoHa, mOTEHIIMaNbHOCTD 3JIEKTPOCTATUUECKOTO OIS, IPUHIUIT CYNEPIO3ULIUU
AIEKTPUUYECKUX TOJIEH, TPU 3TOM YKa3blBas yCIOBUs MpUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTUYECKHM BAXKHBIE COOTHOIIECHMS: 3akOHbl OMa I  ydacTKa Lenu W
JUISl 3aMKHYTOM JJIeKTpHuYeckoi 1emnu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda,
3axoHbl Dapajest A FIACKTPOIIN3a);

ONUCKHIBATh  (PUBUYECKUE TPOIECChl W  SIBJICHUSA, KCIOJIb3yS  BEJIMYHUHBI:
NepeMeIleHUe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Te€J, CHUJIa, MOMEHT
CUJIbl, JaBJI€HWE, MOTEHIMAJIbHAS HHEPIHsi, KUHETUYECKash SHEpPrus, MeXaHW4yecKas
9HEprus, paboTa CHJIBL, IIEHTPOCTPEMHUTEIBHOE YCKOpPEHHE, CHUJla TSDKECTH, CHIIa
YOPYTrOCTH, CHJIa TPEHHUSI, MOIITHOCTh, SHEPTHUS B3aUMOJECHCTBUS Tena ¢ 3eMiIEH BOIM3U
e€ MOBEPXHOCTHU, SHEPrusi ymnpyrou nepopMmamniu MPY>KUHbBI, KOJIUYECTBO TEIIOTHI,
abcooTHas TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSISI JHEpPrus
UJICATBHOTO OJHOATOMHOTO Ta3a, padoTa MIealbHOrO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3ayxa, KIIJ[ wuaeanpHOro  TEIUIOBOrO  JIBUTATeNsl;  J3JCKTPUYECKOE  TOJIE,
HaMpPsHKEHHOCTh AJIEKTPUUECKOTO TOJIsI, HANMPsHKEHHOCTD TOJISI TOYEYHOTO 3apsjia WUiu
3apsHKEHHOTO Iapa B BAKYyME U B IUAJICKTPUKE, MMOTEHIIAAN 3JIEKTPOCTATUYECKOTO MO,
pPa3HOCTh MOTEHUMAJIOB, AIEKTPOABMKYIIAs CHUJa, CUJIa TOKA, HAMIPSKEHUE, MOIHOCTh
TOKA, JIEKTpUUYECKasi EMKOCTh IIJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE yYacTKa LEnu
C TMOCIENOBAaTE€IbHBIM U MApAJJICIbHBIM COCIMHEHHUEM PE3UCTOPOB, HSHEPIUs
AIEKTPUYECKOTO MOJIsl KOHJEHCATOPA;

OOBSACHATh OCOOEHHOCTH TPOTEKaHWS (PUINYECKUX SBICHHUN: MEXaHUYECKOE
JIBI>KEHHE, TEIJIOBOE JIBMXKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddy3us, ucrnapeHue, KUIEHWEe U KOHJACHCAIWs, IUIABJICHUE W
KpUCTAILTA3AHA, HaIPaBJICHHOCTh TeIJIonepeaayH, ANEKTpHU3aIUs TE,
HKBUIIOTEHIIUATIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEIHMYHUHBI OT JPYTOu
C HCHOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (M3HUYECKUX BEJIMYUH B BUJE
rpa@ukoB ¢ y4y€TOM aOCOJIIOTHBIX MOTPEUIHOCTEW W3MEpPEHUM, JeiaTh BbIBObI
10 pe3yJibTaTaM UCCIICIOBAHMUS;

IIPOBOJIUTh KOCBEHHBbIE M3MepeHUs] (U3UYECKUX BEJIUYWH, MPU ATOM BHIOUpPATh
ONTUMAJIbHBIA METOJ M3MEpPEHMs, OIEHUBATh aOCONIOTHBIE U OTHOCHUTEIIbHbBIC
MOTPEIIHOCTU MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;
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OPOBOJNUTH ONBITBI 10 MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIEPUMEHT, COOMPATH SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIIM3UPOBATh IIOJyUEHHbIE
pe3ynbTaThl U AENIAaTh BBIBOJ O CTATyCE MPEIOKEHHON THITOTESHI;

co0ro1aTh MpaBuiia 0€30MacHOro TpyZa MPpH MPOBEIECHNUN UCCIIEIOBAHUN B paMKax
yu4eOHOr0 HKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM U TNPOEKTHOM
NESATEIbBHOCTH € MCHOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOICTB U J1a00OpaTOPHOro
000py10BaHUS;

pemars pacuy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (U3NYEeCKOU
MO/IEJIbIO: HA OCHOBAHUU aHAJIM3a YCIOBUsS O0OOCHOBBIBATh BHIOOP (hH3HUECKON MOJIENH,
OTBevarolleil TpeOOBaHUAM 3a/1aui, IPUMEHATh (OPMYIIbI, 3aKOHbI, 3AKOHOMEPHOCTH U
oCTyJaThl (PU3MUECKUX TEOPUM MpPH HCIOJB30BAHUM MAaTEMATUYECKUX METO/I0B
pelieHus 3ajad, NPOBOAWTH pPAcu€Thl HA OCHOBAaHMM HMEIOLIUXCS JIaHHbBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PELIEHUS C YUYETOM ITOITYYEHHBIX
pe3ynbTaToB;

pelaTth KauyecTBEHHbIE 3a/laud, TPeOyIoLIMe NPUMEHEHUs 3HAHUW M3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TakKe MHTErpalud 3HaHUM U3 JPYruX HpPeIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAWBATH JIOTMYECKYIO LEMNOYKY pPacCyKICHUI
C OIOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS JJIs1 OOBSACHEHUS OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX
IIPOLIECCOB;

OPUBOAUTH NMPUMEPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 0OBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

aHAIM3UPOBaTh M OLIEHUBATh MOCIEACTBUS OBITOBOM H MPOU3BOJCTBEHHOU
NEeATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKMMH MPOLECCaMu, C TO3ULMMA
AKOJIOTMYECKOW 0€30MacHOCTH, IPEICTABIEHUH O pallMOHAIBHOM IIPUPOI0NOJIb30BAHNH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHUH JOCTUKEHUN HAYKU U TEXHOJIOTUH JJIs1 TallbHEUIIEro
pPa3BUTHUSI YEJIOBEUECKOTO 0O0IIIECTRA;

OPUMEHSTh pa3jiMyHble CcHocoObl  paboThl ¢ uHpoOpMaluen (puanyeckoro
COZIepKaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHH, MpU
3TOM HCIOJNb30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHBIE TEXHOJOTMM JIJIs TIOMCKa,
nepepaboTKM UM NPEeAbABICHUS YYEOHOM U HAYYHO-HOMYJSIPHOW HH(POpPMALIMH,
CTPYKTYpUPOBAaHHS M HHTEpPIpETalUnd HHPOpPMALMM, MOJIYYEHHOHM W3 PA3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh MOJIy4aeMyl MH(OPMALMIO U OLEHUBATh €€
JIOCTOBEPHOCTDH KaK HAa OCHOBE MMEIOIIUXCS 3HAHUH, TaK M HA OCHOBE aHaJIN3a UICTOYHUKA
uHpopManuy;

NOPOSABJIATh OPraHU3AIMOHHBICE U I[IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
OpUOOpPETEHUs] HOBBIX 3HAHUN B MPOLECCE BBINOJHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIBCKUX padoT;

paboTaTh B rpyIIe ¢ UCTIOIHEHUEM Pa3IUYHbIX COLHUANBHBIX POJICH, MIaHUPOBAThH
paboTy TpyNIibl, palMOHATILHO PACIpPEACATh AEATEIHOCTh B HECTAaHAAPTHBIX
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CUTYalMsIX, aJIEKBaTHO OIIEHUBATh BKJIAJl KAXKJOTO U3 YYaCTHUKOB IPYIIbl B PEIICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

OpOSABJIATH MOTHUBALIMIO K Oyaymed  npodecCHOHANbHOW  JI€ATEIbHOCTH
MO CTIEIMATIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOhHUIIs.

K xoniy o0yuyenus B 11 kiacce npeMeTHbIC pe3yIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTD y O0OYUaIOLIUXCS YMEHUM:

[OHUMAaTh poOJib (PU3UKU B HKOHOMUYECKOM, TEXHOJOTMYECKOW, COLMANbHON U
TUYECKON cepax AESITENbHOCTH YEJIOBEKa, pOJIb U MECTO (PU3MKU B COBPEMEHHOM
HAy4YHOH KapTHHE MHUpPA, POJIb ACTPOHOMHH B IMIPAKTUUYECKOMN AEATEIBHOCTH YEJIOBEKA U
JanbHeNIeM HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONKCaTENIbHOM,
CHUCTEeMATU3HUPYIOMICH, OOBSICHUTENFHOW M MPOTHOCTUYECKOW (YHKIHMHN (u3nueckoi
TEOPUH — DIIEKTPOJUHAMUKH, CIEUUATBHOM TEOpUH OTHOCHUTEIBHOCTH, KBAaHTOBOW
bu3uKU, poiab pU3NUECKOW Teopud B (GOPMHPOBAHUU MPEACTABICHUNA O (PU3HUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJICTABICHUI O PUPOJIE;

paznuyaTh YCJIOBHS NMPUMEHHMOCTH MoOJelell (PU3NYECKUX Tel M IPOLIECCOB
(sABAE€HMIT): ONHOPOJHOE  DJIEKTPUUECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUsl, MAaTeMATUYECKHM MAasTHUK, WJCaJIbHBbIA MPYKUHHBINA
MasiTHUK, FTapMOHUYECKUE BOJIHBI, UACAIbHBIN KOJEOATEIbHbI KOHTYp, TOHKas JIMH3A,
Mojiesiel aToMa, aTOMHOTO si/Ipa U KBAaHTOBOM MOJIENU CBETA;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (PU3UMYECKUX 3aKOHOB,
NOHUMAaTh BceoOUIM XxapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTb
UCIOJIb30BAHUSI YACTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBSICHATDH AJIEKTPOMATHUTHBIE IPOLECCHI U SIBICHUS, UCTIONIb3YS
OCHOBHBIE€ TIOJIOKEHUS M 3aKOHbl 3JEKTPOJAMHAMHKMA U CHEIHUAIbHOW TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUYECKOro 3apsjaa, cujia Amiepa, cuiia
JlopeHnia, 3akOH DBJIEKTPOMArHUTHOW WHAYKOMM, nOpaBwio Jlenua, cBsa3p JC
CaMOMHAYKIIMH B JIEMEHTE 3JIEKTPUUECKOMN LENU CO CKOPOCTHIO U3MEHEHUS CUJTbI TOKA,
MOCTYJIaThl CIICIIMAIBHON TEOPUHU OTHOCUTEILHOCTH DUHIITEHHA);

aHAIU3UPOBaTh MU OOBSACHATh KBAHTOBBIE MPOLIECCHI M SIBJICHUSA, HCHOJb3YS
MOJIOKEHUS] KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITEWHA A GoTodhdekTa, nepBulil U
BTOpOM mocTyiaTsl bopa, mpuHLUI COOTHOUIEHUSI HeomnpeaenéHHocTel [elizeHoepra,
3aKOHBI COXpPAHEHUs 3apsA0BOI0 U MacCOBOTO YMCENI U SHEPIHH B SICPHBIX PEAKLUSAX,
3aKOH pallOaKTUBHOIO pacrnania);

ONMKUCHIBATh  (PU3MYECKHE TPOLECChl U  SIBJICHUS, MCIHOJb3YySd BEJIMYUHBIL:
HaIPSHDKEHHOCTD  DJIEKTPUYECKOIO  MMOJIS, INOTEHIMAI JJIEKTPOCTATHYECKOrO  IIOJIA,
Pa3HOCTh MOTEHUHMATIOB, JJIEKTPOJABWXKYIAS CHUIA, HWHAYKIHS MarHUTHOTO IIOJS,
MarHuTHBIA IIOTOK, Cwia AMIepa, HWHIYKTUBHOCTb, JJIEKTPOABIKYINAs CHJIA
CaMOMHAYKIIMM, DHEPrUsi MAarHUTHOTO IIOJIA NPOBOJHHMKA C TOKOM, PEJIATUBUCTCKUMN
UMITYJIbC, TIOJIHASL DHEPTHs, SHEPTUsS MOKOSI CBOOOJHON YaCTHIIbl, SHEPTHS U UMITYJIbC
($boTOHA, MaccOBOE YMCIIO U 3aps]l Apa, SHEPTHsl CBS3M S/Apa;
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OOBSACHATh OCOOEHHOCTH NPOTEKAHMS (DU3UYECKUX SIBICHUN: 3JIEKTPOMArHUTHAS
WHIYKIUS, CAMOMHIYKIMS, pe30HaHC, UHTep(depeHIusa BOJH, TU(pakius, Jucrnepcus,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, ¢oroanekrpuueckuii apdext (hotorddexr), anbda-
u OeTra-pacmajbl saep, raMMa-u3iaydeHue sjaep, Gu3ndeckrue NpUHIUIBI CIIEKTPATLHOTO
aHanu3a v paboThl Jlazepa;

ONPEAEIATh HATPABIICHUE WHYKIIMA MATHUTHOTO TOJIS IPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl Jlopenna;

CTpOUTh H300pakKeHWE, CO37aBaeMOE IJIOCKUM 3E€pPKajoM, TOHKOW JIMH30M, |
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJATAOIIME ACTPOHOMHYECKUE MOHSATHS, TEOPUU MU 3aKOHBI
Ul aHaM3a M OOBACHEHMSI (DM3MYECKUX TPOIECCOB, MPOUCXOASIINX B 3BE3fAX,
B 3BE3/IHBIX CUCTEMAX, B MEXKTaJITaKTUUECKOU cpefie; ABUKEHUS HEOECHBIX T, SBOIIOINH
3BE31 M BeeneHnnou;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH C UCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl
MOJIYYCHHOW 3aBUCHUMOCTA (U3MUECKUX BEIMYUH B BHJIE TpadUKOB C Y4IETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH W3MEPEeHMM, JeNaTh BBIBOABI MO  pe3yjibTaTam
VICCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpeHHs] (DM3MUECKUX BEIWYUH, MPU ATOM BBHIOHMPATH
ONTHUMAJIbHBIA METOJ] M3MEpPEHHUs, OICHWBAaTh aOCOJIOTHbIE U OTHOCHUTEIIbHBIE
IIOrPEUTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOJUTH OIIBITHl MO IMPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IIJJAHUPOBATH
HKCHEPUMEHT, COOMPATh HIKCHEPUMEHTATILHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJTYyUYECHHbIE
pEe3yJIbTAThI U J€JIaTh BBIBOJI O CTATYCE MPEMJIOKEHHON TUIIOTE3bI;

ONMCHIBATh METO/IbI IOJYYEHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;

coO01aTh IpaBuiIa 0€30MaCHOTO TPyAa MPU NPOBEIECHUHN UCCIIEI0BAHNUN B paMKax
y4eOHOr0 HSKCIEPUMEHTa, MPAKTUKyMa U Y4€OHO-UCCIIEIOBATEIbCKON M MPOEKTHOU
JEATeIbBHOCTU C MCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M JIaDOpPaTOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4Md C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM (hU3UYECKOU
MOJIETIBIO: HA OCHOBAaHUH aHAJN3a YCIJIOBHS BHIOUPATh (DU3MUECKHE MOJIEIH, OTBEUYAIOIINE
TpeOOBaHMSIM 3a7a4M, TPUMEHATH (HOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl
bu3NYeCKUX TEOpUN NPH KCIIOIH30BAHUU MATEMAaTHYECKUX METOJOB pEIICHHS 3aj]ad,
IIPOBOJIUTH PACYETHI HA OCHOBAaHWH UMEIOIMXCS TAHHBIX, aHAJIM3UPOBATH PE3YJIbTATHI U
KOPPEKTHUPOBATH METO/IbI PELICHUS C YYETOM MOJIYYECHHBIX PE3YJIbTATOB;

permarh KadyeCTBEHHBIE 3a/laud, TPeOylolue NPUMEHEHUsS 3HAHWW W3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TaKXKe WHTETPAMHM 3HAHUK W3 JPYrUX IPEIMETOB
€CTECTBCHHO-HAYYHOTO I1MKJA: BBICTPAWBATh JIOTMYECKYH) LEMOYKY PaCCYKICHUN
C OMOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUECKHE SIBIICHMUS;

HCIIOJB30BaTh TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHHS OCHOBHBIX HPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUUYECKHUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHM;

aHAJIM3UPOBaTh M OIICHUBATh TIOCIEJCTBUS OBITOBOM M TPOU3BOJICTBEHHOMN
NESATEIbHOCTH 4YEJIOBEKA, CBSI3AHHOW C (PU3MYECKUMH MPOIECCaMU, C TO3UIHM
HKOJIOTMYECKON 0€30MaCHOCTH, MPEACTABICHU O pAlMOHAIBHOM MPUPOIOINOIb30BaAHUH,
a TaKk’Ke pa3yMHOM HCIOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIsl TallbHEUIIEro
Pa3BUTHUSA YEJIOBEUECKOro OOIIEeCTBA;

NPUMEHATh Ppa3lUYHbIe CIHOCOOBl paboTel ¢  HHPOpMAIHMEeH (U3NIECKOTO
COJIepKaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX  TEXHOJOTHUH,
IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMM JUJISl MOWCKa,
nepepaboTKU ¥ TPEAbSBICHHUS Y4eOHOW H HAy4HO-TIOMYJISIpPHOW uWH(pOpMAINH,
CTPYKTYpUPOBAaHUSA M WHTEpPIpEeTalud HHPOPMAIUH, TOJYyYEHHOW U3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJYy4aeMyl0 HH(QOpPMALMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOLINXCS 3HAHW, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA
uH(popmaIuy;

OpOSIBISATh OPTraHU3allMOHHbIE U T103HABATEJIbHBbIE YMEHHUS CaMOCTOSTEIBHOIO
OpUOOpETEHUs] HOBBIX 3HAHWNW B MPOIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIeIOBATEILCKUX paloT;

paboTath B IrpyIIE C UCIIOJIHEHUEM PA3JIMYHbIX COIMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpYIIbl, pPAIMOHAIBLHO PACHpPENeNsTh JEATeIbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, aJIeKBaTHO OLEHUBATH BKJIaJ KaXI0r0 W3 YYACTHUKOB I'PYIIbI B pELICHUE
paccmMaTtpuBaeMoil poOJIeMbl;

MNPOSIBJISITh  MOTHUBAIMIO K Oyaymiedl  mpodeccHOHanbHOM — AeSTeNbHOCTH
M0 CHEIUATBHOCTAM (U3UKO-TEXHUYECKOTO TPOQuIs.
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10 KJIACC
Haumenosanue
Ne KomuuaectBo OcCHOBHBIE BUBI IEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
/T 4acoB 00yyYaromuXxcs

y4eOHOro IIpeiMeTa

Paznen 1. Hayunblii MeTox It

O3HAHUS PUPOABI

1.1

Hayunsblii meton
MO3HAHUS TPUPOIBI

6

®dusuka — pyHIaMEHTalbHAs HayKa

o ipupojie. Hayunbiit MeTos mo3HaHus
Y METOJIbI MCCIICIOBAHUS (DU3MICCKUX
SIBJICHUU.

DKCHEPUMEHT U TEOpHsI B MPOILIeCcce
Mo3HaHus npupoasl. Habmtonenue u
AKCIIEPUMEHT B (PU3HUKeE.

Cnioco6b! u3mMepenus GU3nIecKux
BEJIMYMH (aHAJIOTOBBIE U ITU(POBHIC
U3MEpPUTEIbHBIC TPUOOPHI,

KOMIIBIOTCPHBIC TaTYNKOBLIC CI/ICTGMBI).

[TorpenrHocTu U3MepeHU HU3MUESCKUX
BEJIMYMH (a0CONIOTHAS U
OTHOCHTEIIbHAS).

MopenvupoBanue PU3NIECKUX SIBICHHM
U TIpolieccoB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPAOE TEJI0, HacanbHas
J)KUJIKOCTb, UACaJIbHBIN I'a3, TOUCUHbBIN
3apsin). ['unotesa. Guzndeckuil 3aKoH,

VYyacTre B IUCKYyCCUU O POJIU
(bu3nyeckoil Teopur B POPMUPOBAHUU
IpeJICTaBICHUN 0 (PU3NYECKON KapTUHE
MUpa, MeCTe (PU3NYECKON KapTUHBI
MUpa B 001IEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTaBICHUI
O MPUPOJIE.

N3ydeHne NOHATUN «TUITOTE3a»,
«puznueckuii 3aKoH», «pundeckas
TEOPHUSD.

PaccMmoTpenue rpanuil MpUMEHUMOCTH
(U3MYECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHUIN (PU3UUYECKUX
BEJIMYMH IPU MOMOIIM aHAJIOTOBBIX U
IU(QPOBBIX U3MEPUTETHHBIX TPHOOPOB,
HaIpuMep, MPU U3MEPEHUU CHIIBI TOKA U
HaIPSDKEHUS B LEMU OCTOSIHHOTO TOKA
MIPY MOMOIIM AHAJIOTOBBIX U HU(POBBIX
U3MEPUTETBHBIX TPUOOPOB.
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TPaHUIbI €T0 MPUMEHUMOCTH.
dusnyeckas TeOpusl.

Ponb 1 MecTo pusuku B popMUpPOBAHUU
COBPEMEHHOW HaYyYHOU KapTUHBI MUPA,
B IPAKTUYECKOM JEATEIBbHOCTH JHOEH

OcBoeHne criocoO0B OLEHKH
ITOTPEIIHOCTEN H3MEPEHHM.

OcBOeHHE OCHOBHBIX MPUEMOB PaOOTHI
¢ mudpoBoii 1abopaTopuel o Gpusuke,
HaIpUMep, PH U3MEPEHUHN PU3NIECKIX
BEJIMYMH TIPU TTOMOIIH KOMITBIOTEPHBIX
JATYNKOB

Htoro mo pazaemy 6
Pa3znen 2. Mexanuka
2.1 | Kunemaruka 10 MexaHnyeckoe ABUKEHUE. IIpoBeneHre KOCBEHHBIX U3MEPEHUN

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcuéTa.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.
Pannyc-BexkTop MaTepuaibHON TOUKH,
€ro NPOEKIHNHU HA OCA CUCTEMBI
KoopauHat. Tpaekropusi.
[Tepemenienue, CKOpOCTh (CpeHsist
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUAIIBHOU TOUKH, KX
IIPOEKIMU HA OCU CUCTEMBI KOOPMHAT.
CioxxeHue nepemMenIeHU U CI0KEHNE
CKOPOCTEM.

PaBHOMEpPHOE M PABHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKEHHUE.
3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U ITyTU MaTE€pUaIbHON TOUKHU
OT BPEMEHH U HX TpaduKHu.

MTHOBEHHOU CKOPOCTH U YCKOPEHUS
TeJia, B TOM YHCIIE YCKOPEHUS
CBOOOJIHOTO MaJCHUs, IPOBEJICHUE
WCCIICIOBAHUS 3aBUCUMOCTEN MEXKITY
bu3MYeCKUMU BeTUYHMHAMHU (ITyTH

OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBUKEHUU, IEpHOJa OOpallleHus
KOHMYECKOTO MasiTHUKA OT €ro
MapaMeTpoB) U OMBITOB IO MPOBEPKE
MPETIOKEHHON TUIIOTE3BI

MIPU U3YYEHUU PABHOYCKOPEHHOTO
MPSMOJMHEUHOTO JIBU>KEHUS, IBUKEHUS
Tesa, OPOLIEHHOTO TOPU30HTANIBHO,
JBIDKCHUS TeJIa TI0 OKPYKHOCTHU

C ITIOCTOSTHHOM T10 MOJTYJIFO CKOPOCTBIO.
OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX IOTPEITHOCTEN
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CBobOoaHOE TIazieHne. Y CKOpeHue
CBOOOHOTO MmajicHus. JIBrmKeHne Tena,
OpOIICHHOTO IOJT YTJIOM K TOPU30HTY.
3aBUCHMOCTbH KOOPAWHAT, CKOPOCTH U
YCKOpEHHS MaTepPHAIbHOW TOUYKH

OT BPEMCHH H UX TpaduKu.
KpuBonuHeiinoe nBmxenue. J[Brmxenue
MaTepHabHON TOUYKH 110 OKPYKHOCTH.

VYrnoBas u InHENHas CKOpoCTsh. llepuon

U 4acToTa oOpalieHus.
LlenTpocTpemMuTenbHOE (HOPMAIbHOE),
KacaTeabHOE (TaHTeHIIUATIBHOE) U
MOJIHOE YCKOPEHUE MaTepHaIbHON
TOYKH.

TexHuyeckue ycTporcTBa U
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIUJIOMETP, ABUKEHNE CHAPSIOB,
LIEIHbIE, LIECTEpEHYATHIC U PEMEHHBIC
nepeaavyu, CKOPOCTHbIC TUPTHI

U3MepeHuil PU3NIECKUX BEINYUH.
OueHka rpaHmI] MOrPeIHOCTEMN.
N3ydeHne MOJenu CUCTEMBI OTCUETA,
CpaBHEHUE MMYTEU, TPACKTOPUH,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO Ke
TE€JIa B Pa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX cr1ocoO0B
WCCIICIOBAHUSI IBVKECHHM.
PaccmoTpenue npenenbHoro nepexoaa
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHUs
JBH>)KEHUH C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUEHUE
npeo0pa3zoBaHus YIiIOBOM CKOPOCTH

B PEAYKTOpE.

AHaJI3 HaINpaBJICHUs] CKOPOCTH

MIPU ABUKEHHUH MO OKPYKHOCTH.
Peuienne pacu€THbIX 3a7a4 C IBHO
3aJaHHOU U HESIBHO 3aJJaHHOM
(bu3YEeCKO MOJIEIBIO C
UCIT0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopMyIs1 KHHEMATHKHU.

Pelienrie kaueCTBEHHBIX 3a/1ad4,
TpeOYIOIINX MPUMEHEHHSI 3HAHU N

10 KHHEMATHUKE.

OObsicHEHUE YCTpOMCTBA U IPUHIUIIA
JEUCTBHUS CIIUJIOMETPA, UEMHBIX,
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necTepéHYaThIX U pEeMEHHBIX TIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABMXKEHHS CHAPSIJIOB.
OrnpeneneHue ycioBU MPUMEHUMOCTH
Mojenel (U3NYECKUX TEN U MPOIECCOB
(sBNIEHMH ): MaTepHUaTbHas TOUKA,
PaBHOYCKOPEHHOE JIBUKEHHUE,
CBOOOJTHOE TMaJICHUE.

BrimonHnenne yueOHbIX 3a1aHUI

Ha aHAJIU3 MEXaHUYECKUX MPOIECCOB
(sSIBJIEHUIT) C UCTIOJBL30BaHUEM
OCHOBHBIX IOJIOKEHUHN U 3aKOHOB
KMHEMATUKHU: OTHOCUTEIHHOCTh
MEXaHUYECKOTO BIKEHUS, (HOPMYIIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOT'O
JBOKEHUS, TpeoOpazoBanus ["anunes
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue IT-texHonorni

pHU padoTe C IOMOJIHUTEIbHBIMU
MCTOYHUKAMU WHOOPMAIUH 110 TEME,
WX KpPUTUYECKUIN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlnHamuka

10

[Iepseb1it 3akoH HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

[TpuHuun otHocuTeNnbHOCTH ["anuies.

HewnneprimanbHbie cucTeMbI OTCYETA
(ompenenenue, IpUMEPHI).

[IpoBeneHne KOCBEHHBIX U3MEPEHUN
PaBHOAECHCTBYIOLIEU CUII U
K03 duLIeHTa TPEHUSI CKOJIBKECHUS,
MIPOBEJCHUE UCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEITMUNH
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Macca tena. Cuna. [punuun
CYNEPIIO3ULIHN CHUJL.

Bropoii 3akon Herotona

JUISL MATEPUATIBHON TOUKH.

Tperuit 3akoH HeroTOHa 11714
MaTepUaIIbHBIX TOUEK.

3aKOH BCEMUPHOIO TATOTEHHUS.
DKBHUBAJIEHTHOCTh TPaBUTALIMOHHON U
WHEPTHOU MacCCBhI.

Cuina TskecT. 3aBUCUMOCTh YCKOPEHUS
CBOOOTHOTO MAJCHUSI OT BBICOTHI

HaJl TOBEPXHOCTBIO IIAHETHI U

OT reorpapuyecKoi HUPOTHI.
JIBrkeHue HeOECHBIX TeI U UX
CIlyTHUKOB. 3akoHbI Kerepa.

[TepBast kocMHUUY€ECKasi CKOPOCTb.

Cuina ynpyrocru. 3akoH [ 'yka. Bec Tena.
Bec tena, nBmxKyIerocs ¢ yCKOpeHUeEM.
Cuna tpenns. Cyxoe Tpenue. Cuna
TPEHUS CKOJILKCHUS U CUJIa TPEHUS
nokost. Koadgdunment tperus. Cuia
CONPOTHUBJICHUS TP IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIBHOTO
JBH>KCHUSL.

JaBnenue. [ ' napocrarnueckoe
napienue. Cuna Apxumena.
TexHnyecKne yCTporucTBa

(cun ynpyrocTtu, BOSHHKAIOIINX

B IIPY’KMHE U PE3MHOBOM 00pasle,

oT uXx JAedopMalliu) U OTBITOB

10 MPOBEPKE MPE/I0KEHHOMN TUITOTE3bI
MIPU U3yUYEHUU JBUXKEHUS Opycka

M0 HAKJIOHHOM TUIOCKOCTH, ABMKCHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(opMaluu
TeN.

OnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX MOIPEUIHOCTEN
U3MEpPEHHUH (PU3NUECKUX BEIIMYMH.
OneHka rpaHmI] HOTPENTHOCTEMN.
HccnenoBanue qBUKEHHSI CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN depes
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MePEeMEHHBIM KOA(PHHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a Ha BaJIy C TPEHHUEM.
HaOmronenne aBrXeHNs Te

B MHEPIUATBHBIX M HEHHEPIIUATbHBIX
CUCTEMAax OTCYETA, HAIIpUMED, KAYCHUA
JBYX WJIMHIPOB UJTU IIAPOB PA3HOM
MacChl C OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIFHO HEMHEpLUaIbHON
CHUCTEMBI OTCYETA.

N3ydeHne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHHE CUJT TPEHHSI TTIOKOSI, KAUCHUS
U CKOJIbKCHHSI.
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N TCXHOJIOTHYCCKHUEC ITPOLCCCHI:

IMOAIINITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

Pemenne pacu€THbIX 3a71a4 C IBHO
3aJITaHHOM M HESIBHO 3aJITaHHOU
bu3nIECKOil MOJENbBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT KHHEMATUKHA U TUHAMUKH.
Pemenue kauecTBEHHBIX 3a7ad,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

110 KWHEMAaTUKE M JUHAMUKE.
OOBsicHeHHE YCTPOICTBA U TPUHIIUATIA
JIECTBUS TTOAIIHUITHUKOB.

OOBsicCHEHHE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHHKOB.

Onpenenenue yCaoBUl MPUMEHUMOCTHU
Moeneit GU3NIECKUX Te U MPOIECCOB
(sBIIEHMH ): MHEpIMATbHAS CHCTEMa
OTCYETa, MaTepUajbHas TOYKa,
a0COJIFOTHO yrpyTras Aedopmarius.
Brinonxnenue yuyeOHbIX 3a1aHUI

HAa aHAJIU3 MEXAHUYECKHUX MPOLIECCOB
(SIBJIGHUIA) C UCIIOJIB30BaHUEM
OCHOBHBIX ITOJIOKCHHMI ¥ 3aKOHOB
JIMHAMUKU: TpH 3akoHa HbproTOHA,
MIPUHIIUIT OTHOCUTENIbHOCTH ["anunes,
3aKOH BCEMUPHOI'O TATOTCHUS.

Pabota B rpynnax npu o0CyXI1eHUH
BOIIPOCOB MEXIIPEAMETHOIO XapakTepa
(manpumep, 1o TeMe «JIBrkenue

B IIPUPOJIEN)
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2.3

Craruka TBEPAOTO
TEeIa

AGCOIIFOTHO TBEPAOE TEINO.
[ToctynarenpbHOE U BpalaTeIbHOE
JIBUYKEHUE TBEPIOTO Tej1la. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPalICHUS.
IInevo cuabl. CnoskeHue cuil,
MIPUWIOKEHHBIX K TBEPIOMY TETY.
LlenTp TsKECTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcronunBoe, HEYyCTOMYUBOE,
0e3pa3IMyHOoe PaBHOBECHE.
TexHuueckue yCTpoucTBa U
TE€XHOJIOTMYECKUE MPOLIECCHI:
KPOHIITEWH, CTPOUTEBHBIN KPaH,
pemeéryaTbie KOHCTPYKIHH

IIpoBeneHne nccineno0BaHus yCIOBUI
paBHOBECHS TBEPJIOTO TEIa, UMEIOIIETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PACUYET CHJI YIIPYTOCTH;
M3YYEHHE YCTOMYMBOCTH TBEPIOIO TENA,
MMEIOUIETO JIOIIA/Ib OTIOPBI.

Pemienune pacdu€THbIX 3a71a4 C SIBHO
3aJJaHHOW U HESIBHO 33/IaHHOM
(bu3YECKO MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIINX MPUMEHEHUSI 3HAHU N

10 CTaTHKE.

OObsicHEeHHE YCTPONCTBA M TTPUHITUIIOB
JICVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peléTyaThbIX KOHCTPYKIUH.
OnpeneneHue yciuoBUil IPUMEHUMOCTH
Mojenel GU3NYECKUX Tell: aOCOIOTHO
TBEPAOE TEIO.

Brimonxnenne yueOHbIX 3a1aHUI
Ha aHaJIU3 MEXaHUYECKHUX MPOLIECCOB

(sIBJICHUIT) C KUCIIOJIH30BAHUEM
OCHOBHBIX IOJIOKEHUN U 3aKOHOB
CTaTHKHU: YCIOBUSI PABHOBECHUS TBEPIOTO
TeJa
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2.4

3aKOHBI COXpaHCHU:A B
MCXAaHHKC

10

Nmnyneec MaTepuanbHON TOYKH,
CUCTEMBI MaTe€pUajbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIBHBIX TOYEK.
Teopema 0 IBHIKEHUH LIEHTpPA Macc.
NMnynbe cuipl 1 NI3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBM>KEHHE.

MoMeHT nmnyJibca MaTe€pUaJIbHOU
Touku. [IpeacraBienne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LEHTPAIbHBIX
HOJIAX.

PaboTa cuinbsl Ha MajJoOM U Ha KOHEYHOM
nepemMetiennu. I'paduueckoe
IpeCTaBIeHUE PAa0OThI CUJIBL.
MOIIHOCTD CUJIBI.

Kunernueckas sHeprus MaTepuagbHOU
Touku. Teopema 00 U3BMEHEHUU
KMHETUYECKOW DHEPTUU MaTEPUATIBHOU
TOYKH.

[ToTeHanbHbIE M HETOTEHIUAIBHBIE
cunsl. [loTeHIIManbHas SHEPrusl.
[ToreHuManbHAs SHEPTUS YIIPYTO
ne(hOpMHUPOBAHHON TIPYKUHBI.
[ToTeHunanbHas 3HEPrUs TEIa

B OJIHOPOJTHOM IPABUTALIMOHHOM IIOJIE.
[ToreHumanbHas 3HEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITYJIbCA T€Ja, KHHETUYECKON U
MOTEHIIMAIIBHON YHEPTUU TeJa,
MOIITHOCTH CHUJIbL, POBEICHUE OIBITOB
IO MPOBEPKE MPEIIOKEHHON TUTIOTE3BI
MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JBUKEHUS U
B3aUMOJICCTBUS TEIL.

OnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MepeHu PU3NYECKUX BEIIMUUH.
OueHka rpaHui] HOTPEUTHOCTEN.
[IpoBenenue 3KCIEpUMEHTa 10
CPaBHEHMIO UBMEHEHHUS UMITYJIbCA TEJa
C UMITYJIbCOM CHJIbl, U3MEHEHHUS
MOTEHIUAJIBHOW SHEPTUU MIPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanne COXpaHEHUsI UMITYJIbCa
MpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenne pabOThI CUITBI TPEHUS
MIPU IBUKEHUU TeJIa TI0 HAKJIOHHOU
IIJIOCKOCTH.

Hab6nronenue u o0bsicHEHHE
PEaKTUBHOIO JIBUXKCHUSI.

Pemenune pacu€THbIX 3a7a4 C ABHO
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B I'PaBUTALlMOHHOM IT0JIE OJJHOPOIHOTO
niapa (BHyTpH U BHE 11apa).

Bropas kocmudeckast CKOpoCTb.

TpeTrst KOcMHUECKast CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIUAJIBHBIX CUJI

C UI3BMEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUM.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.
VYpaBHeHnue bepHyiu i uaeaabHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUSI MEXaHNYECKOW SHEPTUN.
TexHnyeckne yCTpoucTBa u
TEXHOJIOTMYECKUE TTPOLECCHI: TBUKEHUE
paKer, BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznyecKoil MOAENbI0

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MEXAHUKHU.

Pelienrie kaueCTBEHHBIX 3a/1ad4,
TpeOYIOLIMX MPUMEHEHUS] 3HAHU N

10 MEXaHUKE.

OOBsiCHEHUE PUHIIUIIOB ICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETa, TUPOCKOIA.

OOBbsiCHEHUE IBUXKCHHSI PAKET,
(buUrypHOTO KaTaHus Ha KOHbKaXx.
Onpenenenue yCaoBUl MPUMEHUMOCTHU
Mozesnel (PU3MIEeCKUX TeJ U MPOLIECCOB
(stB1€HMIT): aOCONIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNPYTO€ CTOJIKHOBEHHUSI.
BrinonneHnue yuyeOHbIX 3a1aHUI

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(sSIBJIEHUIT) C UCTIOJBL30BAaHUEM 3aKOHOB
COXpPaHEHHS B MEXAHUKE: 3aKOHbI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOMN
DHEPTHUH, CBA3b PAOOTHI CHJIBI C
M3MEHEHUEM MEXaHUYECKOU SHEPrUu
Tena.

Hcnonb3oBanue | T-rexHonoruii npu
paboTe C TONMOJTHUTEIbHBIMU
HMCTOYHUKAMU WH(OpMAIIMH 110 TEME,
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UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pasznen 3. MouiekyasipHasi pu3nka ¥ TEepMOIUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOMN
TEOpUH

15

OCHOBHBI€ MTOJO0KEHUS MOJIEKYJISIPHO-
kuHetnyeckoit Teopun (MKT), ux
onbITHOE 0OocHOBaHue. uddysus.
bpoyHoBckoe nBrxeHue. Xapakrep
JBIKEHUS U B3aUMOJICHCTBUSI YaCTHI]
BellecTBa. Moieli CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TENI U
00BsCHEHHE CBOMCTB BEUIECTBA

Ha OCHOBE 3TUX Mojele. Macca u
pa3Mepbl MOJIEKYIT (ATOMOB).
KonnuecTBo BeniecTna.

IToctostnHast ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u
criocoOnI €€ n3mepenus. lllkana
temneparyp Llenscus.

Mopenb uaeanbHOro rasa

B MOJICKYJISIPHO-KUHETUUECKON TEOPUU:
YaCTHULIBI T'a3a JBUKYTCS XaOTUUYECKH U
HE B3aUMOJICHCTBYIOT JAPYT C JIPYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
MenpeneeBa—Knanelipona. AOcooTHas
TeMmIiiepaTypa (1lKajia TeMiepaTyp
KenbBuna). 3akon JlanpToHa.

[IpoBeneHne n3MepeHnii mapamMmeTpoB
rasa, poBEJICHUE UCCIIEIOBAHUI
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH U
OMBITOB MO MPOBEPKE MPEITI0KEHHON
TUIOTE3BI ITPU U3YYEHUH YCTAHOBJICHHUS
TEIJIOBOTO PAaBHOBECHUS U U30IPOLIECCOB
B razax.

OmnpeneneHnue abCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MepeHuil (PU3NIECKUX BEINYH.
OneHka rpaHyI] NOTPENTHOCTEMN.
DKCIIepUMEHTAJIbHAS TPOBEPKA
YPaBHEHUS COCTOSHUS UIECAIBHOIO ra3a.
N3ydenne mojeneit: BUKEHUS YaCTHUIL
BEIIIECTBA, OPOYHOBCKOTO JABUKEHUS.
onbITa [lITepHa, KpUCTAIINIECKUX
PELIETOK.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3nYECKON MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMy MOJIEKYJISIPHON (DU3UKH.
Pemenue kayecTBEHHBIX 3a]1a4,
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N3onponeccsl B nacaapHOM rase

C IIOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
I'paduueckoe npeacrasienue
M30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBs13b MEXKy AaBICHUEM U CpEIHEN
KUHETUYECKOW YHEPTUEH
NOCTYNATEIBHOTO TEMIOBOTO ABUKEHUS
MOJIEKYJ HJIC€AIBHOTO ras3a

(OCHOBHOE€ YpaBHEHHUE MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUH UAECATBHOTO
rasa).

CBs13b a0COJTIOTHOM TEMIIEPATYPBI
TEPMOIMHAMHUYECKOU CUCTEMBI

CO CpeaHEeW KHHETUYECKON dHEpruen
IIOCTYIIATENBHOIO TEIUIOBOTO JBUKEHUS
€€ YacTHIl.

TexHuyeckue ycTporcTBa U
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEPMOMETp, OAPOMETP, MOTYyUEHUE
HAaHOMATEpPUAJIOB

TpeOYIOIINUX MPUMEHEHUSI 3HAHU N

110 MOJIEKYJISIPHOH (pU3HKe.
OOBbsiCHEHUE YCTPOWCTBA U TPUHIMIIA
JENUCTBUS TEPMOMETpa, bapoMeTpa.
OOBbsiCHEHUE MTOTYUEHUS
HaHOMAaTEpUAJIOB.

Onpenenenue ycioBUil IPUMEHUMOCTH
Moiene PU3NIECKUX TEN U MPOIIECCOB
(s1BIeHMI): MOJIeNIel ra3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAIUIMUECKOTO) Tea,
WJICAJIBHOTO Trasa.

BrimonHnenue yueOHBIX 3a1aHUI

Ha aHaJIM3 TETUIOBBIX MTPOLIECCOB
(SIBJIEHUIA) C UCTIOIB30BAaHUEM
0oCHOBHBIX nojoxeHnii MKT u 3akoHOB
MOJIEKYJIIPHOUN (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO Ta3a Co CpeaHEn
KUHETHUYECKOU SHEPTUEHN TEILIOBOIO
JIBUKCHUS M KOHLICHTPAILUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpeOHEH KNHETHYECKON dHEPrUeh
TEIJIOBOTO JBH>KEHHUSI €r0 YaCTHII,
CBSI3b JIABJICHUS UJICATBHOTO rasa

C KOHIIEHTPALIMEN MOJIEKYJI U €r0
TEMIIEpaTypoil, ypaBHEHUE
MenaeneeBa—Kianelipona
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3.2

TepmoauHamMuka.
TemmoBbIe MaIMHEL

20

Tepmoaunamuueckas (T/l) cuctema.
3ajaHue BHEIIHUX YCIOBH

JUTSL TEPMOAMHAMUYECKON CHCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTphl.
[TapameTpbl TEpMOAUHAMUYECKON
CUCTEMBI KaK CpEHUE 3HAUEHUS
BEJINYMH, OITUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.
Hynesoe Hayano tepmMoaAMHaAMUKH.
Camonpon3BoibpHas penakcanus
TEPMOANHAMHYECKON CUCTEMBI

K TE€IJIOBOMY PaBHOBECHIO.

Mopenp nuaeanbHOro rasa

B TEPMOJIMHAMHUKE — CHCTEMA
YPAaBHEHHI: ypaBHEHUE
MenpneneeBa—Kianerpona u
BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU.
VY ca0BUS NPUMEHUMOCTH 3TOM MOJIENH:
HU3Kasl KOHLUEHTpPALMs YaCTHULl, BBICOKUE
TeMIIEpaTyprl. BeipaxkeHue

JUTsl BHYTPEHHEN SHEPTUuU
OJIHOATOMHOT'0 UJEAJIBHOIO Ta3a.
KBazucrarnueckue u HECTaTHYECKHE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TEpMOJMHAMUKe. Beruucienue
paboTel mo rpaduKy mpoiecca

N3mepenue yaenbHOM TENI0EMKOCTH
pa3HBIX BEILIECTB, UX CPABHEHUE,
MPOBEJICHUE UCCIIEA0BAHMI
3aBUCUMOCTEN (PU3UUECKUX BEJIUYUH U
OTIBITOB T10 MTPOBEPKE MPEITOKECHHOM
TUIIOTE3bI IPU U3YUYECHUU MTPOLIECCOB
Ter1I000MeHa U ainadbaTHOTO Mpolecca.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEITHOCTEN
U3MepeHu GU3NUECKUX BEITUINH.
OneHka rpaHull MOrPEIIHOCTEN.
N3ydyeHne B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJISIPHOTO B3AUMOJECHUCTBUS U
TeMIIEpaTypPbl KUTICHUSI KUJIKOCTEH.
N3yyeHue TemnoBbIX ABUTATEICH

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJIEIIEH.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MEHEHUs] BHYTPEHHEN SHEPIHUH.
Pemenre pacu€THbIX 3a7a4 C IBHO
3aJaHHOU U HESIBHO 3aJlaHHOU
(hU3NYECKOM MOJICIIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYIIPHON (pU3UKHU

1 TEPMOJAUHAMUKHU.

Pemenre kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUM
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Ha pV-auarpamme.

Teronepenaya kak crnocod U3MEHEHUS
BHYTPEHHEU dHEPTUU
TEPMOANHAMHUYECKON CUCTEMBI

0e3 coBepuieHust padboThl. KonBekius,
TEIUIONPOBOIHOCTD, U3TyUYCHHUE.
KonunuecTBo Temnotel. TermoéMKOCTb
Tena. Y AenbHas U MOJISIpHAas
TEITOEMKOCTH BEUIECTBA. Y PABHEHUE
Maiiepa. Y aenbHast TEILUIOTAa CTOPAHUS
TOIIMBA. Pacuér KoamyecTBa TEIIOTHI
npu Temonepenaye. [lonstue

00 anmrabaTHOM mpoliecce.

[IepBbIil 3aKOH TEPMOIUHAMUKMU.
Buytpennsis sueprus. Konuuectso
TETJIOTHI ¥ pab0Ta Kak MEpbl H3MEHECHUS
BHYTPEHHEU dHEPTUU
TEPMOANHAMHUYECKON CUCTEMBI.
BTopoii 3aK0H TepMOJIMHAMUKH

JUUIS1 PABHOBECHBIX MTPOLIECCOB: YEPE3
3aJJaHHO€ PAaBHOBECHOE COCTOSIHUE
TEPMOANHAMHUYECKON CUCTEMBI
POXOJUT €AMHCTBEHHAs ajnabdara.
AOcoI0THas TeMIiepaTypa.

Bropoii 3ak0H TEpMOAMHAMUKU

JIJ151 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOJKHO IE€peaaTh TEILUIOTY

10 MOJICKYJIApHOU (pHu3uKe U
TEPMOJIMHAMHUKE.

OOBbsiCHEHUE YCTPOWCTBA U TPUHIMIIA
JICUCTBHUS XOJIOAUIbHUKA,
KOHJAUIUOHEPA, TU3EITBHOTO U
KapOIOPATOPHOTO JABUTATENECH, TapOBOI
TYpOUHBI.

OOBsICHEHHE TIOJTYYCHUST CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3ALHUHN «TEIIJIOBBIX)
OTXOJ0B C MCHOJIb30BAaHHUEM TEIIJIOBOI'O
Hacoca, yTuinu3anuyu OMOOPTraHUYEeCKOTO
TOILJIMBA JIJIs1 BEIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brimonnenne yueOHBIX 3a1aHU

Ha aHAJIMU3 TEIJIOBBIX MIPOIECCOB
(SIBJIGHUIA) C UCITOIb30BAaHUEM
ocHOBHBIX nTonoxeHuit MKT u 3akoHOB
MOJIEKYJISIPHOUN (DU3UKHU U
TEPMOJUHAMUKU: TIEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS
SHEPTUU B TEIUIOBBIX MPOIECCaX.
Hcnonn3oBanue IT-TexHonorum

1pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU WH(OpMAIIMH 110 TEME,
X KPUTUYECKUM aHAJIN3 U OL[CHKA
JIOCTOBEPHOCTH.

AHanu3 U OIleHKa ITOCJIEICTBUMI
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oT 00Jiee XOJIO0IHOTO Tefa K 0oJiee
HarpeToMmy 0e3 KOMIIeHCAIu!
(Knaysuyc). HeobpatumocThb
MIPUPOIHBIX MTPOLIECCOB.

[TpuHIMIIBI NEUCTBUS TEMIOBBIX MAIIVH.
KIII.

MakcumanbHoe 3HaueHue KI1/I.

[ukn Kapno.

DKOJOTUYECKUE aACTICKThI
WCTIOJIb30BAHUS TETUIOBBIX JBUTATEIICH.
TeruioBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpenbl.

TexHuyeckue ycTponcTBa U
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOUIBHUK, KOHJIUIIUOHED,
JU3ENbHBIN 1 KapOopaTOpHBIN
JIBUTATEIIN, TTapoBas TypOuHa,
MOJTy4E€HUE CBEPXHU3KUX TEMIIEpaTyp,
YTUIN3AIUS «TEIJIOBBIX» OTXOJI0B

C UCIOJIb30BaHUEM TEIJIOBOTO HAcOCa,
YTHUIM3AIKS OMOOPTaHUYECKOTO
TOILIMBA JUISl BEIPAOOTKH «TETUIOBOMY» U
AJIEKTPOIHEPTUH

WCIIOJIb30BAHUS TEMJIOBBIX JABUIraTelIci
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKaIOIIEH
Cpellbl C MO3UIUNA YKOJIIOTUIECKON
0e30MacHOCTH; NPEICTaBICHUI

0 PAalMOHAIBHOM MPUPOAOTIOIB30BAHUN
(B mporiecce moArOTOBKHM COOOIIEHUH,
BBITIOJTHEHUW TPYNIOBBIX MPOEKTOB)

3.3

ArperaTHbie
COCTOSIHHSI BEIIECTBA.
@da30BbIe IEPEXOABI

14

[Tapoo6pazoBanue 1 KOHICHCAITHA.
Hcnapenue u kunienue. Y genbHas
TEIJI0Ta NapooOpa3oBaHMUs.
HacpienHbie 1 HEHACBIIEHHBIE MTAPBI.

Habmoienue cBONCTB HAChIILIEHHBIX
MapoB, MAJIbIX JAehopMalHii,

MIPOBEICHNE KOCBEHHBIX U3MEPEHUI
yAEJIbHOM TEIUIOTHI IIJIaBJICHUS JIbJa,
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KauecTBeHHas 3aBHCUMOCTD IUIOTHOCTH
Y JJaBJICHUSI HACBIIIIEHHOTO Tapa

OT TEMIMEPATYPhI, UX HE3ABUCUMOCTD
0T 00bEMa HACBHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
OT JIaBJIEHUS B KHUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCONIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

Trépnoe teno. Kpucramnuueckue un
aMmopdHbIe Tesa. AHU30TPOINUS CBONCTB
kpuctaioB. [naBnenue n
KpUcTaJIu3aius. Y aenbHas TerioTa
mnaBnenus. Cyonumarnusi.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxkarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmanui.
TeroBoe paclMpeHue KUIKOCTEN U
TBEPBIX TeJl, 00bEMHOE U JINHEWHOE
pacupeHrie. AHTapMOHHU3M TEIJIOBBIX
KOJIe0aHM YaCTHI] BEIIECTBA KaK
MpUYMHA TEMJIOBOTO PACIIUPEHUS TEI
(Ha KaYE€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue 3Hepruu B PazoBbIX
nepexo/iax.

YpaBHEHHE TEIIOBOro OajaHca.
[ToBEpXHOCTHOE HATSKEHUE.
KoaddunmeHT noBepXHOCTHOTO

aOCOJIIOTHOM BJIaKHOCTH BO3/1yXa,
kod(purreHTa MoBEepXHOCTHOTO
HaTspKeHus, MoayJis FOHra.

N3ydeHne 3akOHOMEPHOCTEN HCTIapEHUS
Y KATICHHSI )KUJKOCTEH, B TOM YHUCIIC
KHUTICHUS IPY TTOHMKCHHOM JaBJICHUH,
HarpeBaHUs U TUIABJICHUS
KPUCTAJTMYECKOTO BEIIECTBA,

KAWL PHBIX SIBJICHUH, CMAaUYWBaHMSI.
[IpoBeneHne ONbITOB C MBUIBHBIMU
TUIEHKaAMH.

HccaenoBanue Moaenn
HEHBIOTOHOBCKOM KHUIKOCTH.
Permenne pacu€THBIX 3a/1a4 C IBHO
3aJaHHOU U HESIBHO 3aJJaHHOU
(bu3HUeCKOol MOJIEIBIO

C UCIIOJIH30BaHNEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYISIPHOU (DU3UKU U
TEPMOIUHAMHUKH.

Pemmenue xauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAHUHN

10 MOJIEKYJISIPHOM (DU3HKE U
TEPMOIMHAMUKE.

OOBsICHEHHE OCHOBHBIX MPUHITUIIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJIYYCHHS] COBPEMEHHBIX MaTePUAJIOB.
Onpenenenue yciaoBUid MPUMEHUMOCTH
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HaTspKeHUsA. KanwuisapHble SBICHHUS.
JlaBiieHne o NCKpPUBJIEHHON
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlannaca.

TexHuyecKkne yCTpoucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: KUJIKUE
KPHCTAJUIbI, COBPEMEHHBIE MaTEPUAIIBI

Mojenel (PU3MIECKUX TeJ U TIPOIIECCOB
(s1BIeHMI): MoJIesIel raza, JKUJIKOCTU U
TBEPJOTO (KPUCTAJUTMUECKOTO) Tea,
UJCAIBHOIO ra3a.

BrimotHeHME yueOHBIX 3a1aHuN

Ha aHaJIM3 TEIUIOBBIX MTPOLIECCOB
(sSIBJIEHUIA) C UCTIOIB30BAHUEM
oCHOBHBIX nTo0keHnii MKT u 3akoHOB
MOJIEKYJISIPHON (DU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOIO ra3a ¢ KOHIEHTpalueu
MOJIEKYJ U €70 TEMIIEPATYPO,
ypaBHeHHe MeHnneneeBa—Knaneiipona,
MEPBbIM 3aKOH TEPMOAUHAMHUKHU.
PaboTa B rpynmax npu o0CykJ1eHun
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B )KMBOI PUPOJIE»)

Hroro mo pazaemy 49
Pa3nen 4. JnekTpoAMHAMHUKA
4.1 | DnekTpuyeckoe mosie 24 DJeKTpU3alus Tel U €€ MPOSIBICHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUM U

DnekTpuuecKkuit 3apsia. JIBa Buma
ANEKTpUYEcKuX 3apsiaoB. [IpoBoHUKY,
JTUBJIEKTPUKHU U TIOJIYIIPOBOAHUKH.
DJIeMEHTapHbINA FJEKTPUUECKUHN 3aps/I.
3aKOH COXpaHEHHUsI SIEKTPUUECKOTO
3apsja.

OTBITOB MO MPOBEPKE MPETI0KEHHON
TUIOTE3BI IPU U3YUECHUU
B3aMMOJICUCTBHUS 3aPSKEHHBIX TEJl,
3apsa KOHAEeHcaTopa,
MOCJIEIOBATEIBHOTO COEAMHEHUS
KOH/IEHCATOPOB.
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B3aumopericTBue 3apsoB.

Toueunsie 3apsasl. 3akoH Kynona.
DnekTpuueckoe nojie. Ero gericteue

HA JJICKTPUUYECKHUE 3aPsiJIblL.
Hanps€HHOCTB AIEKTPUYECKOTO MOJIS.
[TpoOHeIit 3apsia. Jlunun
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.
OnHOPOHOE ANEKTPUUYECKOE TOJIE.
[TorenunanbHOCTH
ANEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh
MIOTEHIIMAJIOB U HANIPSIKECHUE.
[TorenuunanbHas 3HEprus 3apsaa

B BJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman 3neKTPOCTATUYECKOTO MOJIS.
CBs13b HANPSKEHHOCTH OIS U pa3HOCTH
MOTEHIIMAJIOB JJIS1 3JIEKTPOCTATUUECKOTO
1o (Kak OJTHOPOAHOTO, TaK U
HEOJHOPOIHOTO).

[IpuHIMI Cyniepro3uuuu
3JIEKTPUYECKUX TOJIEH.

[Tone Toueunoro 3apsnaa. [lone
paBHOMEpPHO 3apsikeHHOoU ceprr. [Tomne
PaBHOMEPHO 3apsHKEHHOTO 0 00BEMY
mapa. [lone paBHOMEPHO 3apsiKEHHOU
O0ecKOHEeYHOM TI0CKOCTU. KapTuHb
JIMHUM HAINPsKEHHOCTU ITUX TIOJIEN U
AKBUIIOTEHIMAIBHBIX TTOBEPXHOCTEH.

Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN
U3MepeHuil PU3NIECKUX BEINYMH.
OneHka rpaHmIl MOrPEeIHOCTEMN.
HaOnroienue npeBpalieHust SHEpruu
3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
U3JIyYEHUs CBETOANO/Ia, UCCIIECIOBAHNE
pa3psia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yuyeHue 3aBuCUMOCTH
AIEKTPOEMKOCTH ILIOCKOTO
KOHJIEHCATOpa OT IUIOU[AAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JARJIEKTPUYECKON MPOHUILIAEMOCTH.
N3ydeHne KapTUH JTUHUN
HaNpsHKEHHOCTH AJICSKTPUYECKOTO MOJIs
TOYEYHOT0 3apsijia, PABHOMEPHO
3apsHKEHHOM cepbl, paBHOMEPHO
3apsHKEHHOTO TI0 00BEMY 11apa,
PaBHOMEPHO 3apsiKEHHOM OECKOHEYHOU
MJIOCKOCTH Y SKBUIIOTEHIIUAIBHBIX
ITIOBEPXHOCTEM.

Pemenune pacdy€THbIX 3a71a4 C SIBHO
3aJJaHHON U HEIBHO 3aJlaHHON
(bU3nIECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 SIEKTPOCTATHUKH.

Pelienrie kadyeCTBEHHBIX 3a]1a4,
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[TpOBOAHMKH B 3JEKTPOCTATHUECKOM
roJie. Y cJI0BHE paBHOBECHS 3aps/IOB.
JIMDIIEKTPUKH B DJIEKTPOCTATUIECKOM
noJje. Jlusnekrpudeckas
IPOHUIIAEMOCTH BEIIECTBA.
Konpgencatop. D1eKTpOEMKOCTb
KOH/IEHCaTopa. DIEKTPOEMKOCTD
IJIOCKOr0 KOHJIEHCATOPA.
[TapamnenbHOE COeNMHEHNE
KoHAeHcaTopoB. [locnenoBarenbHoe
COEIMHEHHUE KOHJIEHCATOPOB.

OHeprus 3apsLKEHHOTO KOHJEHCAaTopA.

JIBrKeHME 3apsHKEHHON YaCTULIBI

B OJJHOPOJTHOM 3JIEKTPUUECKOM TIOJIE.
TexHuyeckue ycTporcTBa U
TEXHOJIOTUYECKHUE MPOLIECCHI:
3JIEKTPOCKOII, JICKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHHE JJIEKTPOIIPUOOPOB,
KOHJICHCATOPbI, TEHEPATOP

Ban ne I'paada

TpeOYIOIINX TPUMEHEHUS 3HaHUN
IO DJIEKTPOCTATHKE.

OObsicHEHNE YCTPOWUCTBA U
IIPUHLIATIA JEUCTBUS DJIEKTPOCKOIA,
AIEKTPOMETPA, KOHAEHCATOPOB,
reHepatopa Ban ne I'paada.

OOBsicHeHHE pabOTHI
AJIEKTPOCTATUUECKOM 3aIUTHI,

3a3€MJICHHUS DJIEKTPOIIPUOOPOB.
OnpeneneHue yCaioBUM NPUMEHUMOCTH
Mojeneit (U3UYECKUX TeJ: TOUCUHbIN
3apsijl, OTHOPOHOE IIECKTPUUECKOE
oJie.

Brinonxnenue yuyeOHbIX 3a1aHUI

Ha aHaJIu3 JICKTPUUECKHUX MPOIIECCOB
(sSIBJIEHUIT) C UCTIONL30BAHUEM
OCHOBHBIX ITOJIOKCHHUI M 3aKOHOB
AIEKTPOAMHAMUKU: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3akoH Kyrona,
MOTEHIIUAILHOCTh
AIEKTPOCTATUUECKOTO MOJISl, TPUHIIUI
CYNEePHO3ULIUN JIEKTPUUECKUX MOJIEH.
Hcnons3oBanue IT-Trexnoorui

npu paboTe ¢ AOMOTHUTETLHBIMU
MCTOYHUKAMU WH(pOpMALIMU IO TEME,
X KPUTUYECKUN aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

IlocTosTHHEBII
ANEKTPUUECKUIN TOK

24

Cuina Toka. IlocTOSsHHBIN TOK.

VYcaoBus CyiecTBOBaHUS MOCTOSTHHOTO
AJEKTPUUYECKOTO TOKa. MIcTOuHMKH TOKA.
Hanpsixenue U u D1C &.

3akoH OMa [ yyacTKa LeMu.
DNEKTPUYECKOE COMPOTUBIICHHE.
3aBUCUMOCTb CONPOTHBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOIAU TOTIEPEYHOTO
ceuyeHusd. Y AeIbHOE COMTPOTURIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, MapaIENbHOE,
CMEIIIAHHOE COeIMHEHUE TTPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX SJIEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 31eKkTpuiecKoro Toka.

3akoH J[xoyns-Jlenna.

MOUIHOCTB ANEKTPUUYECKOTO TOKA.
TennoBast MOIITHOCTh, BhIJIEIIIEMAast

Ha PE3UCTOpE.

DJIC 1 BHYTpEHHEE CONPOTUBIIEHUE
UCTOYHUKA TOKa. 3akoH OmMa

JUTSI TIOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOMN 1enu. MonHoOCTh
UCTOYHUKA TOKa. KopoTkoe 3ambikaHue.
KonnencaTtop B 11enu MOCTOSHHOTO
TOKA.

[IpoBeneHne NpsAMBIX U3MEPEHUMN CUJIBI
TOKA U HANPSHKEHUSI, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO COMTPOTUBIIEHUS,
O/1C 1 BHYTpEHHEr0 CONMPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
MCCIIEOBAaHUN 3aBUCUMOCTEN
(bU3UYECKUX BEIMYUH U OTBITOB

10 MTPOBEPKE MPEI0KEHHON TUIIOTE3BI
IIPU U3yYEHUHU LIETIEN TOCTOSIHHOTO
TOKA.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN
U3MepeHuil (PU3NIECKUX BETNYHH.
OneHka rpaHyI] HOTPENTHOCTEMN.
N3y4yeHne KOpOTKOro 3aMbIKaHUs
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTHUBIICHHUS.
Pemenue pacu€THpIX 3a71a4 C IBHO
3aJJaHHON U HEIBHO 3aJlaHHON
(buU3HYECKON MOJENbIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TOCTOSIHHOTO TOKA.
Pemenue kauecTBEHHBIX 3a/1a4,
TpeOyIOMMX MPUMEHEHUS 3HAaHUH U
3aKOHOB ITOCTOSTHHOTO TOKA.
OObsicHEHUE YCTpOMCTBA U IPUHIUIIA
JEHUCTBUS aMIlepMeETpa, BOJIbTMETPA,
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11 xnaccel (yriyOnéHHBIA yPOBEHb)

TexHuyeckue ycTporucTBa u
TEXHOJIOTUYECKHE MTPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIEKTPUUECKON JHEPTUN

peocrtara, CUéTUMKa AIEKTPUUECKON
DHEPTHUHU.

BrimonHeHIE yIeOHBIX 32/ TaHHIM

Ha aHaJIU3 JEKTPUUYECKUX MPOIIECCOB
(sSIBJIEHUI) C UCIIOJIB30BaHUEM
OCHOBHBIX ITOJIOKEHU U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHBI OMa

JUTSL y9acTKa TSN | JIS 3aMKHYTOMN
AIEKTPUYECKOMN LEMH, 3aKOH
Jxoyns—Jlenna.

Pabota B rpynmax npu o0CyX1eHUH
BOITPOCOB MEXKIPEIMETHOTO XapaKTepa
(HanmpuMep, 1o TeMe «DIEKTPHUCCKHEC
SIBJICHUSI B IPUPOJIE )

4.3

TOKM B pa3ianyHbIX
cpenax

DnekTpuyeckas MpoBOJIUMOCTh
Pa3IMYHBIX BEUIECTB. DIEKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIIOB.
3aBUCUMOCTb COITPOTUBIICHUS METAJIOB
oT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.
DIIEKTPUYECKHUN TOK B BaKyyMe.
CBOMCTBA JIEKTPOHHBIX ITyYKOB.
[TomynpoBonuuku. CoOCTBEHHAs U
npyUMecHasi IPOBOAUMOCTD
MOJIynpoBOAHUKOB. CBOMCTBA
p-n-niepexoaa. [1oaynpoBoIHUKOBBIE
1110)2(01J0) 58

DNEKTPUYECKUN TOK B SJIEKTPOJIUTAX.

[IpoBeneHre KOCBEHHbBIX H3MEPEHUN U
HCCJIEIOBAHUU 3aBUCUMOCTEN

MeXy GU3NIECKUMU BETUIMHAMU
MIPU U3YYEHUU MTPOIIECCOB MPOTEKAHUS
AIEKTPUYECKOr0 TOKA B METAJLIAX,
ANEKTPOJIUTAX U MOITYIPOBOJHUKAX.
OmnpeneneHnue abCOMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEITHOCTEMN
U3MEpeHU (PU3NIECKUX BETNYNH.
OueHka rpaHyI] HOTPENTHOCTEN.
Hab6nronenue snektponusa, u3yueHue u
00BSICHEHUE TTPOBOIMMOCTH

QJICKTPOJINTOB, OKCIICPUMCHTAJIIBHOC
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DIIEKTPOIUTAYECKAST JUCCOIUALIUSL.
Dnexktponus. 3akoHsl Dapanes

JUISL DJIEKTPOJIN3A.

DJIEKTPUYECKUN TOK B Ta3ax.
CamocTosTENBHBIN U
HECaMOCTOATENIbHBINA pa3ps/l.
PaznuyHbie TUIBI CAMOCTOATEIHHOTO
pa3psana. Mosaus. [1nasma.
TexHuyeckue ycTporuCcTBa U
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbI€ JJaMIIbl, JJIEKTPOHHO-
JayyeBas TpyOKa, MOJIyNpPOBOJIHUKOBBIE
npuOOpPbBL: U0, TPAH3UCTOD,
dboToMO, CBETOANO/I, TaJIbBAHUKA,
paduHUpOBaHUE M€Y, BHITIJIABKA
ATIOMHHUS, SJIEKTPOHHAS! MUKPOCKOIIHS

U3Y4YEHHUE 3aKOHOB JJIEKTPOJIN3a
Qdapajes.

CHsTHE BOJIBT-aMIIEPHOI
XapaKTEPUCTUKH THOAA.

CpaBHEHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJIYIIPOBOJHUKOB.

N3ydeHne nCKpoBOTO paspsaaa

Y IPOBOJMMOCTH BO3/yXa.

Pemenue pacu€THpIX 3a/1a4 C SIBHO
3aJaHHOU U HESIBHO 3aJlaHHOU
(bu3znyeCcKoil MOAEIBIO C
MCII0JIb30BAaHUEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPeIax.
Pemenue kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHEHHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa

B Pa3JIM4HbIX CpElax.

OOBbsicHEeHuE yCTpOICTBa U IPUHLIUIIA
JENCTBUA ra30pa3psAHbIX JaMmIl,
ANEKTPOHHO-TY4Y€eBOI TpyOKH,
MOJIyTIPOBOJHUKOBBIX IPUOOPOB: AUOAA,
TpaH3UcTOpa, (POTOANOA, CBETOIMOAA.
OOBbsicHEHHE CYTH ITPOLIECCOB:
rajJbBaHUKH, pAQUHUPOBAHUS MEIH,
BBITUTABKU aJIFOMUHMSL, 3JIEKTPOHHOM
MUKPOCKOIUHU

Hroro no pazaeny
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Pa3znen 5. ®u3nyeckuii NPAKTHKYM

5.1 | ®usnueckuit 16 Crioco0b1 3MepeHust GU3nIeCcKux [IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
NPAKTHKYM BEJINYHH C HCTIOJIb30BaHHEM UCCIJIEJOBaHUN 3aBUCUMOCTEM

aHaJIOTOBBIX U IU(POBBIX ¢u3nUecKUX BETUYNH, TPOBEPKa
M3MEPUTENIbHBIX TPUOOPOB U MPEJI0KEHHBIX THIIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 pabOT, OMUCAHHBIX
AGCOIIOTHBIE M OTHOCUTEIIHHBIE B TEMaTHYECKUX pa3jenax
MOTPEIIHOCTH U3MEPEHHI (PU3HUECKUX | «YUEHUYECKHUM IKCIIEPUMEHT,
BenuuuH. O1eHKa rpaHuil n1abopaTopHble pabOThI, TPAKTUKYM))
MOTPEITHOCTEN

Htoro mo pazaemy 16

PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME
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11 KJIACC
Haumenosanue
Ne KommuectBo OcCHOBHBIE BUBI IEATEILHOCTH
pa3ziesioB U TeM [Iporpammuoe conepxkanue
1/ 4acoB 00yUaroIMXCs

y4eOHOT 0 npeaMeTa

Pasznen 1. DnekrpoamnamMuka

11

MarsuTHoOE 110J1e

14

B3aumozernicTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MaruautHoe none. Bektop MarautTHou
uHayKuud. [IpuHimn cynepno3nuuu
MarHUTHBIX TOJEH. JIMHUM MarHUTHOM
WHIYKIHH.

MarsuTtHoe 1oJie MPOBOJHUKA C TOKOM
(MpsIMOTO TTPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcreaa.
Cuna Amnepa, e€ HanpaBJIEHUE U
MOAYJIb.

Cuina JlopeHua, e€ HanpaBJIeHUE U
MOAYJIb. JIBUKEHUE 3apssKEHHOM
YacTHULBI B OJTHOPOJTHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarauTHoe 10J1€ B BELIECTBE.
deppoMarHeTuky, napa-

U JMaMarHeTUKH.

TexHuueckue yCcTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
PUMEHEHHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUI
cuibl Amniepa, IpoBEeACHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYECKUMU BEJIMYMHAMH U OIIBITOB
10 MPOBEPKE MPEITI0KEHHOMN TUIMOTE3bI
MIPU U3YUYEHUHU JIEUCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aUMO/ICHCTBUS TPOBOTHUKA

C MarHUTHBIM TOJIEM.

OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHUl PU3NIECKUX BEITNYNH.
OneHka rpaHyI] NOTPENTHOCTEMN.
HccnenoBanne MarHuTHOT'O OIS
MOCTOSTHHBIX MarHUTOB, CBOICTB
(beppoMarHeTUKOB.

Onpenenenue yCioBU MPUMEHUMOCTHU
MOJIEIN OJTHOPOTHOTO MAarHUTHOTO
oIS,

Ornpenenenue HapaBIeHUS] HHAYKIUN
MarHMTHOTO TOJIsl TPOBOJAHUKA C TOKOM,
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ANEKTPOMArHuTOB, TECTEP-MYJIBTUMETP,
ANEKTPOJABUTATEND SIKOOH, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHI

cuibl Amniepa u cuisl JIopenna.
N3yueHnne kapTUHBI IUHUI UHAYKIUN
Mar"HuTHOTO II0JIS IOJI0OCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX
MarHuTOB, JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OOBsICHEHHE B3aMMOJICHCTBUS IBYX
MIPOBOJHUKOB C TOKOM, JEUCTBUS CHUJIbI
JlopeHiia Ha MOHBI AJEKTPOJIUTA.
HabGmronenne nBuxeHus MmydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHOMIA 1EHCTBUS
AIEKTPOU3MEPUTETHLHOTO MprUbopa
MAarHUTORJIEKTPUYECKON CHCTEMBI.
Pemenune pacu€THbIX 3a7a4 ¢ IBHO
3aJaHHOU U HESIBHO 3aJJaHHOU
(bu3HYECKOl MOJIEIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy o Teme «MarauTHOE MoJIey.
Pemenue kauecTBEHHBIX 3a7a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUN

1o TeMe «MarauTHoeE I10JIe».
OOBsiCHEHHE YCTPONCTBA U MPUHIIUTIA
JICCTBUS JIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, SJIEKTPOIBUTATEIIS
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SIxo0u, yckopuTeeH 3JIeMeHTapHBIX
YaCTHIL.

OOBsicHeHNE MPUMEHEHUS MOCTOSIHHBIX
MarduTOB

1.2

DJIEKTPOMAarHuTHas
WHIYKIUS

13

SBNeHNE AIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIVH.
OJC nnaykuun. 3akoH
3JICKTPOMAarHuTHOM MHAYKIuu Papanes.
Buxpesoe snektpuueckoe nose. Toku
dyxo.

OJ1C unAYKIMH B IPOBOJAHUKE,
JBIDKYIIEMCS B OJTHOPOTHOM
MarHMTHOM IIOJI€.

[Tpasuno Jlenua.

NunyktuBHOCT. KaTymika
WHYKTUBHOCTH B IIETIH MIOCTOSIHHOTO
Toka. SIBienue camounaykuuu. IJC
CaMOUHTYKIIHH.

DHeprusi MarHUTHOTO MOJIS KaTYIIKA

C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCcTpoucTBa u
TE€XHOJOTMYECKHUE MPOLECCHI:
WHYKIIMOHHAS TI€Yb, COJIEHOU], 3al[UTa
OT DJICKTPU3ALINH TEJI TIPU JBIKCHUU

B MarHUTHOM M0Jie 3eMJIU

[IpoBeneHue uccie10BaHus
3aBUCUMOCTEH (PU3NUECKUX BEIUYHUH U
OTBITOB IO MTPOBEPKE MPEITI0KEHHOMN
TUIIOTE3bI TPU U3YUYEHUU SIBICHUS
AIEKTPOMArHUTHON MHTYKIIUH.
OnpeneneHue MHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

Omnpenenenue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN
u3MepeHu PU3NYECKUX BETUYMH.
OueHka rpaHui] HOTPENTHOCTEN.
DKCIEpUMEHTAIbHOE U3yUYEHHE MpaBUiIa
Jlenna.

HccnenoBanue siBIEHUS CAMOMHAYKIUH,
3aBucuMoct J/1C caMOMHAYKIIUHA OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B 1IETIH.
N3yueHne najieHus MarHura

B aJTIOMUHUEBON (MeIHOM) TpyOe.
COopka MOJIeTH JIEKTPOMArHUTHOTO
reHepaTopa.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aJlaHHOM U HESIBHO 3aJIaHHON
(bU3UIECKON MOJEIBIO
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C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 o Teme «IIeKTpOMarHuTHasl
WUHTYKIHS).

Peienne kauecTBEHHBIX 3a/1a4,
TpeOyIOMMX MPUMEHEHHS 3HAHHA

0 TeME «DJIEKTPOMATHUTHAS
WUHTYKIIHSD).

OOBbsiCHEHHE OCHOBHBIX NPUHIUIIOB
JICUCTBHSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, TAKUX
KaK: UHAYKIIMOHHAs [1€Yb, COJICHOU,
3aIlMTa OT BJEKTPU3ALUU TEI

IIpU ABMKEHUHM B MAarHUTHOM I10JIE
3eMII.

PaGota B rpymnmax npu o0Cy>KIeHUN
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(Hanpumep, o TeMe
«IJEKTPOMAarHuTHHIE SIBIICHUS

B IIPUPOE)

Hroro o pazgeny 27

Paznen 2. Kojie0aHus U BOJIHBI

2.1 Mexanuueckue 10 Konebarenbnas cuctema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KoJIeOaHus CBoOoHbIe KOo1eOaHus. HCCIIEIOBAHUSI 3aBUCUMOCTEN MEXKTY

IMapmonudeckue koyieOanus.
Kunematnueckoe u TMHAMHUYECKOE
ONMCaHuEe. DHEPreTUYECKOE ONUCAaHUE
(3aKOH COXpaHEHHUs MEXaHUYECKOM

(bU3NYECKUMU BEJTMYMHAMH U OTIBITOB
I10 IPOBEPKE MPEMIOKEHHON TUIIOTE3BI
MIPU U3YYEHUU KOJICOAHUN HUTSHOTO U
MPYKUHHOTO MAasITHUKOB,
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sHeprum). BeiBog nMHAMUYECKOTO
OTIMICAHWS TAPMOHUYECKHX KOJIeOaHN!
Y3 UX SHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTMCAHUS.
Awmmuntyaa u ¢asa konebanuii. CBs3b
aMIUTATYAbI KOJICOAHUM UCXOTHOMN
BEJTMYHMHBI C AMIUTATYIaMH KOJIeOaHUI
€€ CKOPOCTHU U YCKOPEHUS.

ITepuon n yactoTa KoyicOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUIA
MaTeMaTH4ecKoro MastHuka. [lepuon
CBOOOJHBIX KOJIEOAHHI MPYKUHHOTO
MasiTHUKA.

[TonsTHe 0 3aTyxarnmx KoJieOaHusX.
Brinyxnennbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiausHue
3aTyXaHUs Ha BUJ PE30HAHCHOM KPUBOM.
ABTOKONIEOaHUS.

TexHuueckue yCTporucTBa u
TEXHOJIOTUYECKUE TPOLIECCHI:
METPOHOM, YaChl, KAYEJIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXalOIINX
MEXaHUYECKUX KOJecOaHmii.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3UIECKUX BETNUNH.
OueHka rpanui] OTPEIIHOCTEN.
HaGmroienre He3aBUCMMOCTH MEPHO/Ia
MaJlbIX KoJieOaHU rpy3a Ha HUTU

OT aMILJTUTY/IbI.

DKCNEpUMEHTaIbHAsI TPOBEPKA 3aKOHA
COXpAHEHHMS SHEPTUU MPU KOJICOAHUIX
rpy3a Ha MpYy>KUHE.

Hab6nronenue pe3oHaHca.
Onpenenenne yCaoBUl MPUMEHUMOCTH
MOJICJIM MaTeMaTUYECKOTO MasTHUKA U
UJI€aJILHOTO MPYKUHHOTO MasTHUKA.
Pemiennie pacu€THbIX 33714 C SIBHO
3aJJaHHON 1 HEIBHO 3aJlTaHHON
(buU3HYECKON MOJENbIO

C UCIMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o TeMe «MexaHnuecKue
KOJICOAHHS.

Pemenne kauecTBEHHBIX 3ajad,
TpeOYIOIMUX MPUMEHEHUS 3HAHUI

110 TeMe «MeXaHMYECKHUE KOJICOaHM.
OOBsiICHEHHE YCTPONCTBA U MPUHITUIIA
JICCTBUSI METPOHOMA, YaCOB, Ka4eJIeH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonp3oBanue I'T-TexHomorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU MH(HOPMAIINH 110 TEME, HX
KPUTHYECKUN aHAJIN3 U OIEHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

KonebarenbHbliii KOHTYp. CBOOOAHBIE
AIIEKTPOMATHUTHBIE KOJIeOaHuUs

B UJIC€AJIbHOM K0JIe0aTeIbHOM KOHTYDE.
®opmyna Tomcona. CBsi3b aMIUIUTY b
3apsiia KOHAEHCATOPA C AMIUIUTY 10N
CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUHU

B UJICAIbHOM KO0JIeOaTeIbHOM KOHTYpeE.
3aryxarommue 3JeKTPOMarHuTHbIE
Kosie0anus. BeiHyX1eHHbIE
AJIIEKTPOMATHUTHBIE KOJICOAHUSI.
[lepemeHnHbI TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaANpPsHKEHUS PU pa3audHon hopme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA

OT BPEMEHU.

Cunycou1anbHbIi IEPEMEHHBIN TOK.
Pe3ucTop, KoHAEHCATOP U KaTylIKa
WHJYKTUBHOCTH B 1NN

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3MYECKUX BEJIMUMH MPU U3YyUYCHUU
AJIEKTPOMArHUTHBIX KOJIEOAHUM U Lieneit
MIEPEMEHHOTO TOKa.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu PU3NIECKUX BETNYNH.
OneHka rpaHuI] HOTPEIIHOCTEN.
N3ydeHne ycTporCcTBa U MPUHIUIIA
JercTBUs TpaHchopmaropa.
Habnronenue 31eKTpoMariuTHOTO
pe30HaHca.

N3ydeHne ocuuimorpaMm
AJIEKTPOMArHUTHBIX KOJICOaHUA.
Peuienne pacu€THbIX 3a7a4 C SIBHO
3aJIaHHOM U HESIBHO 3aJIaHHON
(bU3nYECKO MOJIECIIbIO

C MCI0JIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme «IIeKTPOMarHUTHBIC

66




PabGouas nporpamma | ®usuka. 10-11 knaccs! (yrinyOiaEHHBIN ypOBEHB)

CHHYCOHJIAIBHOTO MMEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

Nneanbupiii Tpancopmarop.
[IpousBoacTBo, nepenayva u
NOTpeOJICHHE ANEKTPUUECKOM SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPY IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnons3oBanust
3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHuyeckne yCTporucTBa U
TE€XHOJIOTUYECKUE IPOLIECCHI:
3JIEKTPUYECKUHN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aNeKTponepeaad

KOJICOAHHSD.

Penrenne kauecTBEHHBIX 3aa4,
TpeOYIOMUX MPUMEHECHUS 3HAHUI

0 TeMe «DJICKTPOMArHUTHBIE
KoJIeOaHus.

CpaBHEHHE MEXaHUYCCKUX H
AIIEKTPOMATHUTHBIX KOJICOAHUH.
OOBsICHEHHE YCTPONCTBA M MPUHITUTIA
JICVCTBHS AJIEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JIMHHUM
AJIEKTpOIIepeaad.

OmnpeneneHue ycIOBUN MPUMEHUMOCTH
MOJIEJIH UJICATLHOT'O K0JIeOaTeIbHOTO
KOHTYpaA.

AHanu3 1 oIleHKAa MOCJICICTBUU
HCIIOJIb30BaHUS PA3IMIHBIX CITIOCOO0B
IIPOM3BO/JICTBA AJICKTPOIHEPTUU

C IIO3UIIMH DKOJIOTHUECKOUN
0€301MacHOCTH; MPEICTABICHUN

0 PaIMOHATILHOM MPUPOIONIOIE30BAaHUT
(B mporecce MoAroTOBKH COOOIICHHM,
BBITIOJITHCHUH TPYIIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue u
AJIEKTPOMATrHUTHBIE
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHBIL. 1lepron, ckopocTs
pacpOCTPAHEHUS U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenune o6pa3oBanus u
pacmpoCTpaHeHHs TIOTIEPEUHBIX

¥ TIPOJIOJIBHBIX BOJIH, OTPAXKEHUS U
npesioMJIeHus, MHTep(epeHunu

U 1u(pakiuy MEXaHUYECKUX BOJIH,
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OTpaxeHue, MPEITOMIICHHE,
uHTepdepeHus u gudpakiusi.

3ByKk. CKOpOCTBh 3ByKa. ' pOMKOCTB
3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IIymoBO€ 3arpsi3HEHHE OKPYKAIOIICH
Cpelbl.

DNEKTPOMArHUTHBIE BOJIHEI. Y CIIOBUS
U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaIrus BEKTOPOB
B,E,usB AIEKTPOMATHUTHOM BOJTHE.
CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaxeHue, MpeIOMIICHHE,
HoJIApU3alusl, UHTephEPEHITUS U
nudpaxims.

[IIxaa 37€KTPOMAarHUTHBIX BOJIH.
[IpumeHeHune 3J1eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI paanoCBA3N U TCICBUACHUA.

Pagnonoxkamusi.

DIJIEKTPOMATHUTHOE 3arpsI3HEHUE
OKPY’KarOIIEH CPEIBI.

TexHuueckne ycTpoucTBa U
MPAKTUYECKOE MPUMEHECHUE:
MY3bIKQJIbHbIE HHCTPYMEHTHI, paaap,
pagUONPUEMHHUK, TEIEBU30D, AHTECHHA,
tenedon, CBU-neus, yabTpa3ByKkoBas
JIMArHOCTHKA B TEXHUKE U MEIUIIMHE

aKyCTUYECKOTO PE30HAHCA, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYI0M U 4aCTOTOM KOoJeOaHuM.
N3ydeHne CBOWMCTB ylIbTpa3ByKa U €ro
MIPUMEHECHMUSL.

HccnenoBanne cBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEJIOMIICHHE, TOJIApU3aLus,
nudpakiys, uHTephepeHITHs.
OOHapyxeHrue HHPPAKPACHOTO U
yIbTPaduOIECTOBOTO U3ITYUCHUH.
CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yCioBU MPUMEHUMOCTHU
MOJIEIN TAPMOHUYECKOU BOJIHBI.
Pelienne kaueCTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHUSI 3HAHUHN

1o TeMe «MexaHndecKkue u
AIEKTPOMArHUTHBIE BOJIHBI.
N3ydeHnne nmapamMeTpoB 3ByKOBOU
BOJIHBI.

N3yuenue pacnpocTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBsiCHEHHE YCTPONCTBA U MPUHITUTIA
JIEUCTBUS MY3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paJuonpuEéMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBbsicHEHUE YIBTPA3BYKOBOM
JIMAarHOCTHKH B TEXHUKE U MEIUIIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOMOTHUTEILHBIMU
MCTOYHUKAMU UH(OpMALIMH 110 TEME,
WX KPUTUYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIleHKa MOCIeACTBUMN
ITYMOBOI'O U 3JIEKTPOMAarHuTHOTO
3arpsA3HEHUs OKPYKAIOIIEH cpeibl

C IIO3UIIMH DKOJIOTHYECKON
0€3011acCHOCTH; TIPEICTABICHUI

0 pallMOHAJILHOM MPUPOIOIOIH30BAHUH
(B mpoliecce MoAroTOBKU COOOIIEHHUI,
BBITIOJIHCHUH TPYIIIOBBIX ITPOEKTOR)

2.4

Onrtuka

25

[IpssMonuHEHOE pacpoOCTpaHEHUE

CBeTa B OJTHOPOJIHOM cpee. JIyd cBera.

To4euyHbIN HCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHUS
cera. [locTpoeHue nzobpaxkeHuii

B ruiockoM 3epkaiie. Cepuueckue
3epKaia.

[Ipenomiienue cBeta. 3aKOHBI
peoMIIeHHS cBeTa. AOCOJIIOTHBIM
MOKa3aTelb MPEIOMIICHHUSI.
OTHOCUTENBHBIN TOKa3aTENb
npenomiieHus. [IocTOSIHCTBO 4acTOThI

HabOmonenne onTHdecKkux sSBICHHMH,
MPOBEICHNE KOCBEHHBIX U3MEPEHUH,
HCCJIeI0OBAaHUS 3aBUCUMOCTEHN
(U3NYECKUX BEJIMUUH U OTBITOB

10 IPOBEPKE MPEAJI0KEHHON TUIIOTE3bI
MIpY U3YYEHUHM SIBJICHUH TTPETIOMIICHUS
CBETA Ha rpaHUlIC pa3jielia IByX Cpe/l,
MIPEJIOMIICHHS CBETAa B COOMpArOIICH 1
pPacCEenBarOIIEN JTMH3aX, BOJTHOBBIX
CBOMCTB CBETA.

HabGntogenue nojaHoro BHyTpeHHEro
OTPAKEHUS, U3YyUCHUE MOJCIIH
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CBETA U COOTHOLIECHHE JJINH BOJH
IIPU MEPEXOJE MOHOXPOMATUYECKOTO
CBETAa uepe3 rpaHully paszena AByX
ONTUYECKUX CPE/I.

Xon tyden B npusMe. /lucnepens csera.
CnoxHbIi cocTaB 6emnoro ceta. L{Ber.
[TonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenpHbIN yroJ NOJIHOTO
BHYTPEHHETO OTPAKECHUS.
Cobuparoniyie 1 pacCeMBarOIINE JINH3bI.
Tonkas tuH3a. POKYCHOE PacCTOsIHUE U
ONTHUYECKAs] CHJIa TOHKOU JIMH3HI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM ceprueCcKOil JTUH3HI OT €€
F€OMETPUU U OTHOCUTEIIBHOTO
IIOKa3aTes MPEJIOMIICHHUS.

dopMyia TOHKOW JIMH3BI. Y BEIIMUCHUE,
JTaBaeMo€ JIUH30M.

XoJ1 myda, IpPOILIEAIIETO JIUH3Y O
IIPOU3BOJILHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. [loctpoenue
M300paKEHUN TOUYKH B OTPE3KA MPSIMOi
B COOMPAIOIINX U PACCENBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromnias
crocoOHOCTh. ['11a3 kak onTrueckas
cucrema.

CBETOBO/IA.

[TonyueHnne n300pa>keHHs B CUCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CHCTEME U3 JBYX JINH3.
KoHcTpynpoBaHue TeIeCKOMUIECKUX
CUCTEM.

N3ydeHnne noasipusanuu cBeTa,
OTPaXEHHOTO OT IMOBEPXHOCTH
JIMDJIEKTPUKA, U3yUYCHUE
HHTEep(EepEeHIINH JIa3ePHOTO U3TYyUSHHUS
Ha JIBYX IIEJISX.

[TonyueHue crieKTpa U3 IydeHHS
CBETOJMO/a PU MOMOIITU
TU(PAKIIMOHHON PEIIETKH.

Peniennie pacu€THbIX 33714 C SIBHO
3aJaHHOU U HESIBHO 3aJlaHHOU
(bu3HYECKO MOJIENBIO

C UCTO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o TeMe «OnTHKay.

Pelienrie kaueCTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHUSI 3SHAHUHN

1o TeMe «ONTHKaY.

[TocTpoenue u pacuét n300paKeHUIA,
CO3/IaBAEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M.

OrnpeneneHue ycioBUil IPUMEHUMOCTH
MOJIEJIM TOHKOM JIMH3bI; TPAHHUII
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[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONITHUKHU.

Bonnosas ontuka. MaTtepdepenuus
cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOM0IEHNST MAKCUMYMOB U
MUHHUMYMOB B HHTEp()EepEHIIMOHHOM
KapTHUHE OT JBYX KOT'€PEHTHBIX
MCTOYHHUKOB. [IpuMepsl Ki1accuuecKkux
UHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakuus cera. AudppakunoHHas
pemérka. Y cioBue HaOIIOAeHUs
[JIABHBIX MAKCHUMYMOB IPY NAJEHUN
MOHOXPOMATHYECKOrO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuueckue yCTporucTBa u
TEXHOJIOTUYECKHE ITPOLIECCHI: OUKH,
JyTia, IepucKom, goroanmnapar,
MHUKPOCKOII, MPOEKIIMOHHBIN anmnapar,
IPOCBETJIEHNE ONTHKH, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS pEIETKA

MPUMEHUMOCTH F€OMETPUUYECKOMN
OTITUKH.

OObsicHeHre 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUI: HHTEPPEPEHIINH,
T paKIiy, TUCIEPCUH, TTOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsiCHEHUE YyCTPOWCTBA U TPUHIMIIA
JEHCTBUS OYKOB, JIYTIbI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOIIA,
IPOEKLIMOHHOIO anmnapara,
TU(PaKLIMOHHOMN PEIETKH, BOJJOKOHHOM
OTITHUKH.

OOBsicCHEHUE IPOCBETIICHUST ONITUKH.
PaGota B rpynmax npu o0Cy>KIeHUU
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBbBIE
SIBJICHUSI B IPUPO/IE )

Hroro no pazueiny

60

Paznen 3. OcHOBBI clienMAJILHOM TEOPUH OTHOCHTEIbHOCTH (nasee - CTO)

3.1

OCHOBEI
CIIEUATILHOW TEOPUH
OTHOCHUTEIBHOCTHU

5

I'paHuLIBbI IPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku. [locTynarel crienuanbHON
TEOPUU OTHOCUTEIIBLHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUN
UMITYJIbCA U DHEPTUU PEISATUBUCTCKUX
gacTuil (1o ¢poTorpadgusiMm TPEKOB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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untepBall. [Ipeobpazoanus JlopeHiia.
YcnoBre NPpUYMHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
3ameyieHue BpEMEHH U COKpaIleHUE
JUTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIbI. DHEPIUs
IIOKOSI.

TexHuyeckue ycTponucTBa U
TE€XHOJIOTUYECKHE MTPOLIECCHI:

CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHI]

noJje).

Ananus u onucanue GU3NIECKuX
SBJICHUH C HCTIOIH30BAHUEM MTOCTYIATOB
CIELUATBHON TEOPUU OTHOCUTEIHHOCTH.
OOBsiICHEHNE NPUHLINIIA JEHCTBUS
CITyTHUKOBBIX IPUEMHHKOB,
YCKOpHTEJIeH 3apsKEHHBIX YaCTHIL

Hroro o pazgeny 3)
Pa3znen 4. KBanToBas pusuka
4.1 KopnyckynsipHo- 15 PaBHOBeCHOE TEIIOBOE U3ITyYEHUE IIpoBeneHNE KOCBEHHBIX U3MEPEHUH,

BOJIHOBOU AyaJIN3M

(u3nmydenue abCOMOTHO YEPHOTO TEIIA).
3akoH cmelienus: Buna. ['unoresa
[limanka o kBaHTax.

DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.
dororpdext. OnbiTer A.I'. CTonerona.
3akoHbl hoTodddexTa. YpaBHEHHE
OitHmTeitHa 111 hoTodrddexTa.
«Kpacnas rpanuna» poroaddekra.
JlaBnenue cBeta (B 4aCTHOCTH,
JTaBJICHHE CBETa Ha a0COJIFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXTY
($bU3MYECKUMU BEIMUMHAMU

MIpU U3y4eHUU siBJieHUs poTodrPdekTa.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpeHUN PU3NUECKUX BETUUNH.
OueHka rpaHuil MOrpPeIHOCTEN.
Pemienre pacu€THbIX 3a71a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKON MOJICIIBIO
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MOTJIONIAOIIYIO U a0COTIOTHO
OTPAKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonnoBrsle cBoMcTBa yacTull. BoJIHBI
ne bponnd. Jlimua BosHe! Ae bpoitns u
pa3mepsl 00J1aCTH JTOKaTU3aIuU
JBUKYIIEHCA YaCTULBI.
KopnyckynsipHO-BOJIHOBOM Ayaiu3M.

Hudpakuus 37€KTPOHOB Ha KpUCTAILJIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHo1IEHNST HEOIPEIEIEHHOCTEN
I'eiizendepra.

TexHuyeckue ycTpoucTBa u
TEXHOJIOTUYECKHE MPOLECCHI:
CIIEKTPOMETP, (DOTORIEMEHT,
(doToAaTUNK, TYHHEJIbHBIN MUKPOCKOII,
COJIHEUHas OaTapesi, CBETOIUO

C UCII0JIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «KBaHTOBBIC
SIBJICHUS.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMNX MPUMEHEHUS 3HAHUI

1o Teme «KBaHTOBBIE SIBICHUS.
Ornpenenenue ycioBUil TPUMEHUMOCTH
KBAaHTOBOM MOJIENIN CBETA.

AHanu3 KBAaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OliHmTenHa 1 pororddekra,
MIPUHIMIIA COOTHOUICHUH
HeonpeaenéHHocTu [ eitzendepra.
OObsicHEeHUE MPUHIINTIA JEHCTBUS
CIIEKTpOMETpa, (DOTORIEMEHTA,
dboTomaTYNKA, TYHHETEHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapew,
CBETOAMO/A.

Ucnons3zoBanue [T-texnonornii

pu padboTe C TOMOJIHUTEIEHBIMU
MCTOYHUKAMU WH(OpMAIIMH 110 TEME,
X KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTHU

4.2

dusuka atoma

OnBITH ITO HCCICAOBAHNIO CTPOCHHUA
aToMa. HnaHeTapHaﬂ MOACIIb aTOMa

Pesepdopna.
[Toctynatsel bopa. U3nyuenue u

Omnpenenenue IIMHBI BOJIHBI JTa3€pPHOTO
U3JTy4EHUSI.

HabGntonenue nuHelyaThiX CIIEKTPOB.
HccnenoBanue ciekTpa pa3peskeHHOr o
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norjoieHrue (OTOHOB IIPH MEPEX0Ie
aToMa C OJTHOT'O YPOBHs dHEPTUU

Ha JpYrou.

Bunel cnektpoB. CriekTp ypoBHEM
SHEPruM aTomMa BOAOpOAa.
CrnoHTaHHOE U BBIHYKJIECHHOE
n3nydyeHue csera. Jlasep.
TexHnuyeckne yCTporucTBa U
TEXHOJIOTUYECKUE MPOLECCHI:
CIIEKTPAJIbHBIN aHANN3 (CIIEKTPOCKOMN),
Ja3ep, KBAaHTOBbI KOMIIBIOTED

aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosinHon Punbepra.

N3yuenue ycTporcTBa U JEUCTBUSA
CU€TUMKA HOHU3UPYIOLIUX YaCTHILI.
OnpeneneHue ycioBUil MIPUMEHUMOCTH
mozenu atoma Peszepdopaa.
OOBbsicCHEHUE NPUHIINIIA JEHCTBUS
CIEKTPOCKOIIA, JJa3epa, KBAHTOBOTO
KOMITBIOTEPA.

AHanu3 KBaHTOBBIX IPOLECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

du3nKa aTOMHOT'O
sapa u
AJIEMEHTaPHBIX
JaCTUI]

Hyxknonnast monens sigpa I'elizenoepra—
NBanenko. 3apsn aapa. MaccoBoe
yucio sapa. U3oronsl.
PannoaktuBHOCTH. Allbha-pacma.
DNEeKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaz. I'amMa-usiyyeHue.

3aKOH paJuOAKTUBHOIO pacnajia.
PannoakTuBHBIE H30TOIBI B IPUPOJIE.
CBOMCTBA MOHU3HUPYIOIIETO U3ITyYCHUSI.
Bimsinue paanoakTHBHOCTH Ha KUBBIE
opranu3mbl. EcTrecTBeHHBIN QOoH
u3inyudeHus. Jlozumerpust.

DHeprus CBs3U HYKJIOHOB B SIJIpE.
SAnepubie cuibl. JledhexT maccsl spa.
SnepHble peakuuu. [leeHue u CUHTE3

[IpoBenenne nsmepeHuin
pPaANOaKTUBHOTO (OoHA

C UCIIOJIb30BAHUEM JIO3UMETPA U
UCCJIEI0BAHNE TPEKOB YaCTHI]

(10 TOTOBBIM (poTOTpadusim).
N3yuenue norioiieHus 0eTa-4yacTuil
AIFOMUHUEM.

Onpenenenue yCioBUM MPUMEHUMOCTH
MOJEJIA aTOMHOTO s/1pa.

AHaJIN3 U ONMCAaHUE SIACPHBIX PEAKIIHIA
C HUCIIOJIB30BaHUEM IOHITHII MaccOBOE
YUCIIO U 3apsij S1pa, SHEPrUsl CBA3U
Allpa, 3aKOHOB COXpaHEHUs 3apsna,
MacCOBOTO YHCIIA U SHEPTUH B JIEPHBIX
peaklusX, 3aKOHA PaJIMOAKTUBHOTO
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snep. SAnepubie peakTopsl. [IpoGaemsr
YIIPaBJISIEMOTO TEPMOSIACPHOIO CHHTE3A.
DKOJIOTUYECKHUE ACHEKTHI PA3BUTUS
AJIEPHON PHEPTETUKH.

MeTonabl perucTpaunu U UCCIACAOBAHUS
AJIEMEHTAPHBIX YACTHLI.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUA.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CTaHgapTHON

Mo enu. KBapk-riirooHHas MOJIEIb
aJpOHOB.

®u3suka 3a npeaenamu CtTaHgapTHOM
Mozenu. TémHass MaTtepus U TEMHAs
SHEPIusl.

EnnncTBO Qusnueckoi KapTUHBI MHpA.
TexHuyeckue ycTponcTa U
TEXHOJIOTHYECKHUE TIPOLIECCHL: JO3UMETD,
Kamepa BuibcoHa, siiepHbI peakTop,
TEPMOSIIEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaja.
OOBsiCHeHHE PUHITUIIA TCHUCTBUS
JI03UMETpa, KaMmepbl BunbcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aToMHON O0OMOBI, MArHUTHO-
PE30HaHCHOM ToMorpaduu.

AHaN3 ¥ OIICHKA BIIUSHUS
PaIMOaKTUBHOCTH HA KUBbIE
OpraHU3MBbI, a TAK)KE IMOCIIEICTBUM
Pa3BUTHUSA SIIEPHON SHEPTETUKH

C MO3UIUM PKOJOTUUECKOM
0€30MacHOCTH; TIPEACTABICHUN

0 paIMoHAIBLHOM IIPUPOIOTIOJIE30BAHUH
(B mpotiecce MOArOTOBKHM COOOIIEHUH,
BBITOJIHEHUS TPYIITIOBBIX MPOEKTOB)

Hroro no pazueiny

25

Paznen 5. DjaeMeHTBI aCTPOH

OMHH U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMHH H
acTpouzuKu

12

DTarnbl pa3BUTHS ACTPOHOMHUHU.
[IpuknagHoe U MUPOBO33PEHUECKOE
3HaY€HUE aCTPOHOMUU. [[pUMEHUMOCTh
3aKOHOB (DU3UKU 151 OOBICHEHUS

HaOmaronenune 38€31H0T0 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C CIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IIPUJIOKEHUM JJIs1 ONIPEIEIICHUS
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MIPUPOBI KOCMHUYECKHX 00BEKTOB.
MeTobl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEICCKOIBI,
paIMoTEIECKOIIbI, BHEAaTMOChepHast
ACTPOHOMHUSL.

Bup 38é3nH0T0 HeGa. Co3Be3aus, sipKue
3BE3/IbI, INIAHETHI, UX BUAUMOE
JIBIDKCHHE.

ConneuHas cucTema.

Comnane. CoyiHeUHast aKTUBHOCTb.
Ncrounuk sneprun CostHIA U 3BE31.
3BE3/1bI, X OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CHeKTpaJIbHBIA KJ1acc —
CBETHUMOCTB». 3BE3/IBI IJIaBHOM
IIOCJICIOBATCILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JIJIs 3BE3]I
IJIaBHOM I10CJI€0BATEIbHOCTH.
BuyTpenHee cTpoenue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOKJICHUH U 3BoJIoIUKM CosHIa
1 3BE31. DTambl )KU3HU 3BE3.
Muteunslii [1yTe — Hama ["amakTuka.
[Tonoxxenue n nBuxxenue CoiHIIa

B I'anaktuke. Tunel ralakTHK.
Paaguoranaktuku u kBa3zapel. UépHblie
JIBIPBI B Si/Ipax TaJIaKTUK.

MIOJIOJKEHHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro Noaymapus u
SIPKHUE 3BE3/IBI.

HaOmnronenue B Teneckon JIyHbl, MIIaHET,
TYMaHHOCTEW U 3BE3IHBIX CKOIIEHUM.
VYuyacTtue B IMCKYCCUU O POJIv
aCTPOHOMMH B COBPEMEHHOM KapTHUHE
MHpa, B TPAKTUYECKOMN JAEATEIHLHOCTH
YEJIOBEKA U TaJbHEUIIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH.

[ToaroroBka coOOIIIEHUNA O METOMAX
MOJy4YE€HUS HAyYHBIX aCTPOHOMHUYECKHUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
aCTPOHOMUH.

[IprumeHeHne 0CHOBOIOJIAraIOIINX
ACTPOHOMMYECKHUX MOHATUM, 3aKOHOB U
TEOpUH IS aHAIN3a U OOBSICHEHUS
(hU3UIECKHUX TTPOIIECCOB, MPOUCXOISAIINX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXXTAIAKTUYECKOU CpeJie, IBUKCHUS
HEOECHBIX TEJ, YBOIIOIMH 3BE3/ U
Bcenennoi
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Bcenennas. Paciiupenne BeenenHon.
3akoH Xa00:a. Pasberanue rajakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3JIy4YCHHUE.

MacmrabHas ctpykrypa Beenennoit.
MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUU

Hroro no pazneny

12

Pa3nen 6. ®u3nyeckuii NPAKTHKYM

6.1 duznueckuit 16 Crioco6b1 n3MepeHust Gu3nuecKux [IpoBeneHrEe KOCBEHHBIX U3MEPEHU,
IIPAKTUKYM BEJIMYMH C UCTIOJIb30BAHUEM HCCIIEIOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U IU(PPOBBIX (bu3MYeCcKUX BEJIMYUH, MPOBEPKa
U3MEPUTETBHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTES3 (BBIOOD
KOMIIBIOTEPHBIX JATYNKOBBIX CUCTEM. u3 paboT, OMMCAHHBIX B TEMAaTHUECKHUX
AOCOIIOTHBIE U OTHOCUTEJIbHbBIE pazzenax «Y4eHUYECKHI 3KCIIEPUMEHT,
IOTPELIHOCTH U3MEPEHUH (prU3HUecKUX | JabopaTtopHbie pabOThI, TPAKTUKYM) )
BesiMurH. O1ieHKa IpaHull
MOTPEIIHOCTEH

Hroro mo pazaemy 16

Pasznen 7. O60o61aroiee NnoBTopeHne

7.1 Cucremaruzanus u 15 O0600111eHNE U cUCTEMaTH3aIUs VYyacTtue B TUCKYCCUU O POJIH (PUBUKHU U

00o001eHne
IPEIMETHOTO
COJICp>KaHUS U OTIhITA
NEeATEILHOCTH,
PUOOPETEHHOTO
IIpY U3yYCHUU Kypca

CoJlep KaHMs pa3AesioB Kypca
«Mexanukay, «MonekynsapHas pu3uka
U TEPMOJMHAMUKAY,
«InexkrpoauHamukay, «Konedbanus u
BOJIHBD», «OCHOBBI CIEUATILHON TEOPHUU
OTHOCUTEIBHOCTHY, «KBaHTOBas

aCTPOHOMHHU B Pa3IMUHBIX cepax
JIEITENLHOCTH Y€EJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bu3HYECKOM KapTUHBI MUPA B PSAY
COBPEMEHHBIX MPECTaBICHUN

O IIPUPO/IE.
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¢buzuku 10-11
KJIACCOB

busnkay, « 3JeMEHThl ACTPOHOMUU U
acTpoU3uKm».

Ponb ¢puzuku u actpoHOMHH

B DKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COITMAJILHOM W ATUYECKOU cepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(GU3MKHN 1 aCTPOHOMHUU B COBPEMEHHOU
HAy4YHOH KapTUHE MUPA, 3HAYCHUE
ONMCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
00BACHUTENLHON U MPOTHOCTUYECKOMN
byHKIUH GU3NIECKON TEOPUH, POJIb
(¢u3nueckoi Teopur B POpMUPOBAHUU
HpeICTaBIeHUN 0 GU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTHUHBI
MHUpa B OOLIEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTAaBICHUI
0 IIpUpoae

BrimotHeHre yueOHbBIX 3a1aHMH,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHN, (PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (hU3UKH
10-11 xnaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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