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1. MNMOSCHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 (¢u3HMKEe YIIIyOJEHHOTO YpPOBHS CpPEOHEro  OOIIero
oOpa3oBaHMsI pazpaboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBAaHUU K pe3ylibTaTaM
OCBOCHHMsI OCHOBHOHM 00pa3zoBaTenbHON MporpaMmmsbl, npenacraBieHHbix B OI'OC
COOQO, a Takxke c yuérom (enepanbHO paboueil MporpaMMbl BOCIHUTAHUS U
KOHIIEMNINK TpernoaBaHusi yueoHoro npenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yomux OCHOBHBIE
oOpa3oBareibHble MPOrpaMMbl M OPUEHTHPOBAHA Ha peaU3allio B LIEHTPE
o0pa30oBaHUsI €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HampaBlIEHHOCTEH
«Touka pocta», coznannoro Ha 6aze MKOY COII Ne 5 r. Maiickoro ¢ 1enbto
pa3BuTHUs Yy  OOydalolmuxcs  €CTECTBEHHOHAYYHOW,  MaTeMaTU4YECKOM,
UH(GOPMAIMOHHON TPAMOTHOCTH, (POPMHUPOBAHUS KPUTUIECKOTO U KPEATHUBHOTO
MBILUIEHUS,  COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAy4YHOM U
TE€XHOJOTMUECKON HaIlPaBICHHOCTH, a TakXKe JUIsl MPaKTHUYECKOH OTpabOTKH
y4eOHOT0 MaTepuana no yueoHomy npeamery « Duznkay.

[Tporpamma mo ¢u3uKe ompeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHyEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM U Pa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKK y4eOHOTrO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIUXCH.
[IporpamMma 1o ¢u3uke AaéT TMpeAcTaBICHHE O LEJIX, COACpPKaHWM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHTAHWS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

Nzydyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS TMO3BOJISIET PEan30BaTh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIH, HAPABJICHO Ha CO3JaHUE YCIOBHM NS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI ISl MPOAOKEHUS 0Opa3oBaHMs B
OpraHu3anusx mnpodecCHOHATLHOTO O00pa3oBaHUs MO0 Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIMATbHOCTSIM.

B mporpamme mo (¢u3HKe ONpeAensioTCs IIAaHUPYEMbIe Pe3yNIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHBIE,
MeTamnpeaMeTHbIe, TMpeaMeTHbie (Ha  yrimyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW Il pa3padOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolIuXCsl, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[TporpamMma no (pusmKe BKIIOYAECT:

IUTAHUPYEMbIE Ppe3ylbTaThl OCBOEHHUS Kypca (U3HKH Ha yriyOoaéHHOM
YPOBHE, B TOM YHCJIE MMPEAMETHBIE PE3YIbTaThI 110 To1aM 00YyUEHHUS;

coJiepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.



[IporpaMma mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUYUTENAMHU (PU3UKH JIJIs1 COCTABJICHHS CBOMX PAO0YHX IPOrpamMM.

[Iporpamma no ¢u3HKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY YUYHUTEIEH U
MPEAOCTABISAECT BO3MOXKHOCTH ISl peaM3aldd  PA3JIMYHBIX METOJUYECKHUX
MOJXO/I0OB K TMpernojlaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YpPOBHE NpPH YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaroniem mupe. IKoabHBIN Kypc GU3NKN — cUCTeMOOOpasyomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOyyaromerocsi, B pOpMHUPOBAHUE YMEHUN NPHUMEHSATh HAy4YHBIN
METO/]I TIO3HAHUSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
pPSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. BegymuMm B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT MCIOJIb30BAHUE
IYMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
IPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
yYpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yercs NOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX SKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,



KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coaepkanusi MPOrpaMMBbI 10 (PU3KKE TOJDKHO OBITH MMOCTPOSHO HA
IPUHILINAINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. yia pusuku peanuzanus 3TUX
IPUHLIAIIOB 0a3MPyeTCsl Ha UCIIOJIb30BAaHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOIero Qaxkropa ydeOHoro mpoiecca. g yriyOonéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOUYAIOLIETO (PPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI P HU3YYEHUH HOBOIO
MaTepuana, 1abopaTtopHble padOThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3zauuyd (QU3MYECKOro MpakTHKyma. B mepBom ciydae
NPaKTUKyM HpoBoAuTcs 100 B KoHue 10 u 11 kmaccos, 100 mocie nepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KjaccoB. Brtopoil cmocod — 370
UHTErpalnus pabdoT MpakTUKymMa B CHUCTEMY JabOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipolecce u3ydeHus pasaena (temsl). IIpu 3Tom mon paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH1a O€3 MOIIAaroBO HHCTPYKLHUU.

B nporpamme 1o (Qu3MKe CcHCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT W MPaKTUKyMma MPEICTaBICHAa €IUHBIM TrepeuHeM. Bwioop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUYECKUX PabOT OCYILIECTBISIETCA
Y4YaCTHHUKaMHU 00pa30oBaTEIbHOrO MpoIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi kabuHeta (usuku. [lpm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYarolmMMHCS YMEHHUSIMH TIPOBOAMUTH TMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YHAENAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UUYECKOW MOJIENBIO, MO3BOJISIONINE TTPUMEHSThH
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
MHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenoB. /(s kayecTBEHHBIX 3aaay
NPUOPUTETOM SABJISIIOTCS 3aJaHusl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3nUecKux SBJIECHUN W MPOIIECCOB B OKpYKaroUIeH *U3HU, TpeOyromue BbiOopa
buznyecKoil MoAenu A CUTYaluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO Ipolecca Kypc (PU3NKU YIrTyOJE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IEro 00pa3oBaHus JOJIKEH U3ydaThCs B YCIOBUSIX
npeaMeTHoro kabuHeta. B kabuHere (QU3MKM JOKHO OBITh HEOOXOAMMOE
nabopaTtopHoe 0O0OpyIOBaHME [Js1 BBIMOJIHEHHUA YKa3aHHBIX B Iporpamme IO
¢u3MKe yYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPALlMOHHOE 000pY10BaHHE.



JlemoHCTpanmonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
NPUHIUAIIOM MHUHHUMAJIbHOM JTOCTATOYHOCTH W  OOECIEUMBAET TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUd st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTHYCCKUX pPaboT
dbopMupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

dbopMHpoBaHHEe UWHTEpEca M CTPEMJICHUS OOyYaroNIMXCd K HAyYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJie MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBSICHSITH SBICHUS C UCIIOIb30BaHUEM (PHU3UUECKUX
3HAaHUW U HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKK JJIs pPa3BUTUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyieit
npoeCCUOHAIBHONW  IESITEIBHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeieMy 0Oy4eHUIo B 3TOM HalpaBJICHHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B
mpoliecce u3yueHus Kypca (GU3uKy Ha YpPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

npUOOpEeTEeHNE CUCTEMBI 3HAaHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpHUsX,  BKJIKOYas  MEXaHHKY,  MOJICKYJSIpHYIO  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI OOBICHEHHUS
bu3NYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHCBHOM KU3HU;

OCBOEGHHME CIIOCOOOB pEIIECHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Moneblo, 3a/1ay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJOBHMSIM 3aJayd, B TOM YHKCIE 3aaady
WHKXEHEPHOIO XapaKTepa,



NMOHMMaHuEe (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIUIYIO CPENY;

OBJIQZICHUE METOJAAMHU CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
bu3MUecKuX HAKCIEPUMEHTOB, aHaiM3a MW HUHTEepHpeTanuu  UHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

CO3/1aHME YCJOBHU MJsi Pa3BUTHS YMEHHHM MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu DPI'OC COO yriyOn€HHBIA ypOBEHb
u3ydeHus yueOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETo
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCH, IUIAHUPYIOIIMMH TPOJOHKEHHE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzyuenne ¢puzuku (yriayO0iaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus otBoautces 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B HEACN0), B
11 kmacce — 136 gacoB (4 gyaca B HEJEIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusl J1ab0opaTopHbIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATHHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



2. COAEP’ KAHUE OBYYEHUSA

10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalbHasg Hayka o pupoje. Hayunsiii MeTo1 mo3HaHUS U
METO/IbI UCCIEIOBAHUS (PU3NUESCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHWs Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
WU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIEC CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CoNMIOTHasT W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAsl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbI €ro MpuMeHUMocTu. dPusnveckas
TEOpHs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenre cuwibl TOKa W HANPSOKEHUST B IIENMU TMOCTOSHHOTO TOKa MU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jabopatopueit o ¢usuke. [IpuMepsl usmMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3aJla4yl MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelniienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOomHOe majeHre. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHEe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTepUAJIbHON TOYKHU OT BPEMEHU U UX I'paUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpPOLIEHHOrO MOJ YIJIoM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.
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IlepBbiii 3akoH Hprotona. Mueprumanenble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yuyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TsbkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn ¢ mMexanuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBieHue O coXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.

12



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTALMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckol teopun (MKT), wux
ompiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nmBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX

13



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomOTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNaTeIbHOTO TEIJIOBOTO JIBH>KEHHSI €€ YaCTHIL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne mpouecca yCTAHOBJIEHMS TEIUIOBOIO PAaBHOBECHS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOJHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (TJ]) cucrema. 3agaHue BHEIIHUX YCIOBUM Jis
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoauHaMuku. (CamMonpou3BOJbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTPALMS YaCTHIL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Inpu Temonepenade. Ilonarue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMUKH [UJII PABHOBECHBIX IPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tefia K 0oJjiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

15



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. Y JaenabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUU B (Pa30BbIX MEPEX0OIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.
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Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TMOJyHPOBOIHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJid. CBA3b HANPSHKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECHS 3aPsA0B.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarensHoe coeuHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepaTtop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apSKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AeKkTpuyeckux neneit. [Ipasuna Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpsDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenune IC. KopoTkoe 3amMbIkaHHE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.
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DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbI 3JIeKTpoan3a Papajes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,
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Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUI, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas TabopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KJIACC

Paznen 4. diekTpoauHamMmuka.

Tema 4. Maznummnoe noae.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAaykuuu. I[IpuHuoun cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJieHUE U MOyJb. [[BHyKeHHE 3apsHKEeHHON YaCTULb
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitel Jloperra.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUKu, napa- U 1MaMarHeTUKH.
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TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCCHI: IIPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue ABUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aI[UTa OT JICKTPU3ALMH TEJl MPU ABMKEHUH B MAarHUTHOM TI0JIE
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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IIpaBuiio Jlenna.

[Tanenre MmarauTa B aTlOMUHUEBOU (MEIHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenue NHIYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTWHAMUYECKOE OMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBiIeHUN 00 UAcaIbHON MOJIENN MPY>KUHHOTO MassTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYAOUW CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpPsDKEHHS] MPU Ppa3IndyHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya W mnoTpediieHue
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTponepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.
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Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabnrogeHue 3;1eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIIeHHE, MHTephEpEeHUUs |
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTa1rss BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 37€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanuys.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHny u Audpakind MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
IperoMIICHUE, MOJSIpU3alus, AMPPaKIKsl, UHTEpPEepeHIHs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.
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N3ydenne napamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoj Jiy4a, MPOMIEAIIETO JMH3Y MOJ MPOU3BOJBHBIM YTJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanrie npeioMIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOT0 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne uaTepdepeHIINY JIa3epHOTO U3JIyYEHUS Ha IBYX IIENSX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.
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TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpoeHUsi aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.
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Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpenenenHue JIMHBI BOJIHBI JJA36PHOTO U3Ty4YCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast Mmonens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO M3JTyYECHUS. BiusHME pagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIIbI, BHEATMOC(EPHAst aCTPOHOMHSL.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

Hab6mronenust 3B€3qH0r0 HEeOa HEBOOPYXKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.
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O06o001eHne U cucTeMaTu3ausl CoAepKaHus pa3fesoB Kypca «MexaHHuKay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHI M MX NMPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JOBW)KCHUST B JKUBOW MPUPOJAE, DKOJOTMYECKHE PHUCKA TNPH NIPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Teub,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,
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POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, JI€PHAsA DJHEPTETHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JIMHHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE pe3yabTaTbl OCBOEHUS YyueOHOro mnpenmera «Duznkay
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaar3alliid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
rPaKJIAHCKOT0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYarolierocss  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JICSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COIMAIbHBIMU  HWHCTUTYTAMH B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHA U TEXHHKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e 0OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMBOTO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHHUSA:

e HHTEpEC K pa3nudHbIM chepaM MpoPeCcCHOHAITBHON ACATEIHHOCTH, B TOM

YyuCcJe CBS3aHHBIM C (PU3MKOW W TEXHUKOW, YMEHHE COBepIIaTh
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OCO3HaHHBIN BBIOOp Oynyiiel nmpodeccun u peaarn30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TUTaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0sacTi (pU3MKHM HA TPOTIKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJBTYPBl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAaHME U OCYIIECTBICHHUE JEHCTBUI B OKpYyXaroulel cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3yUCHHUS] (PUBMKK OCYHIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEeIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbI€e AeiicTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyalU3UpoBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHXKEHHS,

BBISIBJISAIT  3aKOHOMEPHOCTH M MPOTUBOPEYMST B PacCMATPUBAEMBIX
bu3MUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yIbTATOB LIEJIIM, OLIEHUBATHh PUCKU MOCIEACTBHUI J1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCKON HAYKH;
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BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbBHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHMM Y4eOHBIX MPOEKTOB B 00IacTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHaAJIM3UPOBaTh MOJYYEHHbIE B XOJ€ PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIIKE albTepHATUBHBIC PELLICHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
W3 MCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalln3, CHCTEMAaTU3alMI0 M MHTEPIPETalri0o MHPOPMAIMHN Pa3IMUHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAIbHYIO (POPMY HPECTABICHUS U BU3YaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:
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OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHAMATh II€IM COBMECTHON JI€ATENbHOCTH, OPraHU30BHIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTYMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:
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JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedIeKCHu MJisi OICHKA CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKHU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpelHero oOmero oOpa3oBaHus Yy oOOydYaromuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ceO€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.
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[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHH:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU WU
IPOrHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIAPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (PU3HUYECKOM TEOPHH B
(opMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLECCOB (SBJICHUI): HHEpLMaNbHAs CHCTeMa OTCuYéTa, aOCOIIOTHO
TBEPJOE TEJ0, MaTepHalibHasg TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJICIIN ra3a, KUJKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UACaJbHbIA ra3, TOUCUHbIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE TMPOLECCHl M  SIBICHMUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akOHbl HpIOTOHA, TPUHLMUII OTHOCHUTEINBHOCTH [ 'anmuies, 3aKoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAHUYECKOM
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
yCJIOBHSI pAaBHOBECHS TBEPAOrO Tela), MPU HSTOM HCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMIYJIbCA H
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe mojoxeHuss MKT wu 3akoHBl MOJEKYyIspHOW (U3UKU U
TEPMOJUMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro YacCTHll, CBA3b JABJICHUS HUIEATIbHOIO
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raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUSA
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIIM3UPOBaTh M OOBSACHATH DJIEKTPUUECKHE SIBICHHUS, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3biBas yCIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPaKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa ig ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JIxoyns—JIeHna,
npaBuia Kupxroda, 3akonsr @apajes 11 371€KTPoJIn3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJIB3YsS BEITUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CHJIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHAS DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHIIbI, LIEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, CHJIa TSHDKECTH, CUJla YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCT,
SHEprusi B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanvd MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJI0THAsg TeMIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TeIioBoro
JBUTATEIIS; AIEKTPUUECKOE TO0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJI,
HaMpsHKEHHOCTh TMOJIST TOYEYHOrO 3apsija WM 3apssKeHHOro Imapa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHLIHMAT 3JEKTPOCTATUYECKOro IO,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYINAS CUJIa, CWIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKass €EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE YYacTKa IIEMU C MOCIEAO0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JIBUXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddysus, ucrnapeHue,
KUIIEHUE U KOHJCHCALMS, TIJIABJICHUE U KpUCTAIUIN3als, HAIIPABIEHHOCTD
TeIIonepeaayu, 3JAEKTpU3alus Tel, SKBUIMOTEHIIMAIbHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETMUUHBI OT
JpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUW, NpPU  ITOM
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KOHCTPYUpPOBaTh YCTaHOBKY, (DUKCUPOBATH pE3yJbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BHUAEC TpaQUKOB C Y4ETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeNIaTh BHIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYUH, IPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
IOJ[yYE€HHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpeaIoKEHHOU
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MOJCIHM, OTBeHarolield TpeOOBaHUSIM 3aJlauH,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTM U  TMOCTYJIAThl
¢u3nYeCKUX TEOpUl TPH MCIOIH30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTH PACUYEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh pPE3YyJbTaThl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTAaTOB;

pemath KayeCTBEHHbIE 3aJaud, TpeOyrolue NpPUMEHEHHUs 3HaHWM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, & TAKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU
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HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpymnme C HCIOJHEHHEM pa3IHYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaylie nmpodeccnoHanabHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xonumy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHMMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MUpa, pOJib aCTPOHOMUU B
MPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA W  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKUMN (pu3myeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPHUU OTHOCUTEIHLHOCTHU, KBAHTOBOMU
busuky, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nYecKoil KapTUHE MHUPa, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUM O IPUPO/IE;
pa3ivyarth YCIOBHUSI MPUMEHHMOCTH Mojeneld (Quanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHUsI, MATEMAaTHICCKUN MasTHUK,
UJCaTbHbIA MPYKUHHBIA MAasiTHUK, TAPMOHUYECKUE BOJIHBI, UJ€aTbHbBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBaHTOBOW MOJIEJIU CBETA;
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pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ys OCHOBHBIC IIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsizp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IIeMU CO CKOPOCTHIO
U3MEHEHUsT  CWJIbl  TOKa,  TIOCTyJaThl  CHEUUAlIbHOH  TEOpuUH
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBICHUS, UCTIOIB3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OUWHINTEHHA  AJiA
dorordpdekra, mepBeld U BTOpoW mocTyiaatsl bopa, npuHLIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUS, HCIOIb3Yysl BEITUYMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TMOJIsl, MOTEHIMAI 3JIEKTPOCTaTUYECKOTO
NOJIsI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HMHIYKLHS
MarHUTHOTO TIOJIsI, MarHUTHBIA TOTOK, cuja AMIiepa, MHIYKTUBHOCTb,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITyJIbC, IOJHAs JHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HMITYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHUTHas! MHAYKLHUS, CAMOMHIYKIUS, PE30HAHC, UHTEppEepeHLIns
BOJIH, Judpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
saep, TaMMa-u3nydeHue saep, (GU3NYECKHue MPUHIUIBI CIEKTPaIbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpPENENATh HANpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cHJjIbl Amniepa u cuiibl Jlopenia;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHUH U
3aKOHBI I aHam3a U OOBACHEHHS (DU3UYECKUX  IPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXKIAJIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BbIBOABI 10  pe3ysbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHUs, OLICHUBATh A0CONIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATHh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHbIE PE3yJbTaTbl W JeNaThb BBIBOJ O CTaTyce MNPEeAJIOAKEHHON
TUIOTE3B;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJeiM, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(GbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOpUi
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

peliath KayeCTBEHHbIE 3a/Jaud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pPa3HBIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPAINHN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJI€HUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEeIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNPOILECcCaMU, C
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MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUY, & TAKXKE PAa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBl padoThl ¢ MHpopManmen (Guznueckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH M MpeabSBICHUS y4YeOHOU U
Hay4YHO-TIOMYJIIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
nHpopMaruy, TIOJYYEeHHOWM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUYECKHU
aHaJIu3UpOBaTh  MOJydYaemMylo  uH(OpMamMilO W OLEHHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJISATH OpTraHu3allMOHHbBIC u MO3HABaTEIIbHbBIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpyNme C HMCIOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy T'PYMIIBI, PAIMOHATBLHO PACIIPEACIISATh ACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJeKBAaTHO OIICHUBATh BKJaJ KaXXJOr0o U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaeMOM TPOOJIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AeTEIbHOCTH O
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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4. TEMATUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacoB
Kon IIpa Bocnurare/JbHbII acniekT
DJIEeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeiioB TPOT - KTH (uudposrbie)
Bce bHbl  YeCK
n/n U TeM NPOrpaMmabl o0pa3oBaTe/IbHbIE
ero e ue
pecypcsl
pado pado
ThI ThI
Paznea 1. HAYUHBIA METO/] IIO3HAHUS IIPUPO1bI
JleMOHCTpUpOBaTh HABBIKU
11 Hayunblii MeTOT TO3HAHUS 5 bubnuorexa [JOK KPUTHYECKOTO MBILUICHUS, ONIPEAECIEHNS
' MIPUPOJIBI https://m.edso00.ru/f16b68d7 = mocToBepHOI Hay4yHOI HHDOpPMaLMK U
KPUTUKHU aHTUHAYYHBIX MPEJCTaBICHUN
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
[IpuMeHATh 3HAHUS €CTECTBEHHBIX U
COIMAIBHBIX HAYK JJI Pa3yMHOTO,
2.1 Kunemartuka 10 1 bubnmorexa LOK OEepEXITUBOTO nyn OIIOfIOH};SOBaHI/IH B
' https://m.edsoo.ru/f16b68d7 P pup
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE
29 TnHammka 10 bubnmoreka [JOK BBip&)Ka”fB JIEATEIbHOE HEMPUATHE
https://m.edso0.ru/f16b68d7 JIEVCTBUI, MPUHOCSIINX BPEI MPUPOJIE
€MOHCTPUPOBATH B MOBEJICHUN
. bu6nmoreka [JOK A PP A .
2.3 Craruka TBEpAOrO TENa 5 1 c(hOPMUPOBAHHOCTH IKOJIOTHIECKON

https://m.edsoo.ru/f16b68d7

KYJIbTYpPbI HA OCHOBE MOHUMaHUS
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2.4

3aK0OHBI COXpaHCHHA B
MCXaHHUKC

Hroro no pasaceiny

10

35

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

BIUSIHHS COLMAILHO-3KOHOMHYECKHUX
MPOIIECCOB HA MPUPOJY, B TOM YHUCIIE HA
I00aJbHOM YPOBHE, OTBETCTBEHHOCTh
3a JICMCTBHS B IPUPOIAHON cpelie

HpI/IMeHﬂTB 3HaHHA €CTCCTBCHHBIX U
CONUAJIbHBIX HAYK JIS pa3yMHOTIO,
6epe)KJ'II/IBOI‘O IMpUPOIAOITIOJIb30BaAHHS B
6BITy, OGH.IGCTBGHHOM IMIPOCTPAHCTBC

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

3.2

3.3

OCHOBBI
MOJIEKYISIPHOKUHETHYECKON
TEOpUHn

Tepmoaunnamuka. TerioBbie
MAIIMHBI

ArperatHble COCTOSIHUS
BenrectBa. Pa3oBEIE

15

20

14

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7

BripaxkaTh nearenbHOe HEMPUATHE
JIEMCTBUM, MPUHOCSAUIUX BPe]l TPUPOE

JleMoHCTpHpOBaTh B IOBEAEHUH
c(OPMHPOBAHHOCTB IKOJIOTMUECKON
KyJbTYPBl HA OCHOBE [IOHUMaHUs
BJIIWSITHHS COITMAJIBHO-3KOHOMHNYECKUX
IIPOILIECCOB HA IIPUPOAY, B TOM YHCIIE Ha
rJ100aJbHOM YPOBHE, OTBETCTBEHHOCTD
3a IEWCTBUS B IPUPOJHON cperie
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MepPEXO/Ib
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
JleMOHCTpHpOBaTh HABBIKU
KPUTUYECKOT'O MBIIIUICHHUS,
4.1 DNEKTPUUECKOE 10JIE 24 Bubmmorexa LIOK OIIpe/ieNIEHUs IOCTOBEPHOM HAay4YHOI
| P hitps://m.eds00.ru/f16b68d7 pei HOCTORED Y
nH(OPMAIIUY U KPUTHKH aHTUHAYYHBIX
MpECTaBICHUI
[TpuMeHsITh 3HAHHS €CTECTBEHHBIX U
49 [TocTrosHHBII 10 bubmuoreka [JOK COLMAJIbHBIX HAYK JIJIs Pa3yMHOTO,
' IIEKTPUIECKUI TOK https://m.edso0.ru/f16b68d7 OepeKITMBOTO MPUPOIOTIONH30BAHUS B
OBITY, OOIIICCTBEHHOM TIPOCTPAHCTBE
JleMOHCTpHpOBaTh HABBIKH
KPUTHYECKOT'O MBIIUICHHUS,
4.3 Toku B pa3IMUHBIX cpeaax 5 bubmorexa HOK ompe/ieJICHUs IOCTOBEPHON Hay4YHOU
' P ped https://m.edsoo.ru/f16b68d7 pedl A P Y
WH(OPMAIINY ¥ KPUTUKHM aHTHHAYYHBIX
MpEICTaBICHUI
Hroro no paszneny 34
Pa3znen 5. PU3MYECKHM TIPAKTUKYM
[TpuMeHsITh 3HAHHS €CTeCTBEHHBIX U
51 Dusuucckuil MpaKTHIYM 7 bubnmnoreka [JOK COLMAJIbHBIX HAyK JUJIs Pa3yMHOIO,
https://m.edso0.ru/f16b68d7 OepeKIIMBOTO MPUPOIONOIH30BAHUS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE
Hroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB
[10 TTPOT'PAMME 136
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11 KJIACC

KoanuecTBo 4acoB

HaunmenoBan Kontp DJIEKTPOHHBIE BocnuTaTeabHbIM acnekT
Ne i/ e pa3ieyioB u Beer 0JILHBI HpaKTH (III/I(l)pOBLIe)
TeM e yeckmne o0pa3oBaTe/bHbIE
MPOrpaMMbI pador padoThI pecypcbl
bl
Paznea 1. JIEKTPOJAMHAMUKA
[IpuMeHATh 3HaHUS €CTECTBEHHBIX U
11 MaruautHoe 14 bubmuorexa [JOK COLMAJIbHBIX HAyK JIJIs Pa3yMHOTO,
1oJIe https://m.eds00.ru/39859¢f1 OepeKITMBOTO MPUPOIOTIONH30BAHUS B
OBITY, OOIIICCTBEHHOM TIPOCTPAHCTBE
JleMoHCTpHpOBaTh HABBIKU
DJIeKTpOMarHu
19 THas 13 1 bubmuorexa [JOK KPUTHYECKOTO MBIIUICHUS, ONIPEACICHUS
https://m.eds00.ru/39859¢f1 JIOCTOBEPHON HayyHOU MH(pOpMaLuu U
Ay KPUTUKHU aHTUHAYYHBIX MPEJCTaBICHUMN
Hroro no paszneny 27

Pa3nen 2. KOJIEBAHUSA U BOJTHbBI

2.1

2.2

Mexannueckn
€ KoueOauus

OnexkTpoMarHu
THBIE
KoJieOaHus

10

15

bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

ApPryMEHTHPOBAaHHO BBIPAXKATh
MOHUMaHKE 3HAYCHUS HAYKU B )KU3HU
poccuiickoro odIriecTBa

HpI/IMGHSITL 3HaHHUA CCTCCTBCHHBIX U
COIMAJIBHBIX HAYK IJId pa3yMHOIO,
6epe)KJ'II/IBOF O IPpUPOJAOIIOJIL30BAHUS B
6BITy, 06H_[CCTB6HHOM IPpOCTPAaHCTBC
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Mexannuecku

eu

2.3 10
3JIEKTPOMAarHu

THBIC BOJIHBI

Bbubnuoreka [IOK
https://m.edso00.ru/39859ef1

AprymMEeHTUPOBAHHO BBIPAXKATh
MMOHUMaHUE 3HAYEHUS HAYKU B )KU3HU
poccHiickoro oomecTa

HpI/IMeHSITB 3HaHHUA €CTCCTBCHHBIX U

bubmmoreka [IOK COLIMAJIBHBIX HAYK I Pa3yMHOTO,
24 OnTuka 25
https://m.eds00.ru/39859¢f1 OEPEKITUBOTO TIPUPOIOTIONH30BAHUS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE
Hroro mo pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 Ocuoset CTO 5

Hroro no paszneny 5

bubnuorexa [JOK
https://m.edso00.ru/39859ef1

ApPryMeHTHUpPOBaHHO BbIPAKATh
IMOHUMAaHKNEC 3HAYCHUS HAYKU B )KU3HU
poccHiickoro oomecTa

Pa3znen 4. KBAHTOBAS ®U3UKA

Kopmyckysip

4.1 HO-BOJIHOBOI 15
Tyamu3M

4.2 dusuka aroma 5

bu6nuoreka [IOK
https://m.edso0.ru/39859ef1

but6mmoreka [IOK
https://m.edso00.ru/39859ef1

JlesiTenIbHO BBIPAXKaTh MMO3HABATEIIBHBIC
WHTEPECHI B Pa3HBIX MPEIMETHBIX
00JIaCTSIX C Y4ETOM CBOMX MHTEPECOB,
CIIOCOOHOCTEMN, TOCTHIKEHUI

JleMOHCTpUpOBaTh HaBBIKU
KPUTHYECKOI'O0 MBIIUICHMUS, ONIPEACIICHUS
JIOCTOBEPHOM HAy4HOU MHPOpPMALIUU U
KPUTHUKHU aHTUHAYYHBIX NIPECTaBICHUN
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dusnka
aTOMHOT'O

4.3 spa u
3JIEMEHTaPHBIX
YaCTHI]

Hroro no pazneny

25

bu6nuoreka [IOK
https://m.edso0.ru/39859ef1

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

JesiTrenbHO BhIpaXkaTh MO3HABATEIIbHbBIC
WHTEPECHI B Pa3HBIX MPEIMETHBIX
00J1aCcTAX ¢ YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEMN, TOCTHIKEHUI

DNIeMEHTHI ApPryMeHTHUpPOBaHHO BbIPAKATh
5.1 aCTPOHOMHUH U 12 bubmmorera [IOK [MOHMMAaHUE 3HAYECHUS HAYKH B KU3HUA
' p https://m.eds00.ru/39859¢f1 . Y
acTpou3uku poccHiickoro oomecTa
Hroro no pazgeny 12

Pazgen 6. PUSHUECKHI MIPAKTUKYM

JleMOHCTpHpOBaTh HaBBIKU

6.1 dusznyeckuit 7 bubnuorexa [JOK KPUTHYECKOTO MBILUICHUS, ONIPEACIEHNS
' MPaKTUKYM https://m.edsoo.ru/39859ef1 JIOCTOBEPHON HayyHOU MH(pOpMaLuu U
KPUTUKU aHTUHAYYHBIX MPEICTABICHUI
Hroro no pazneny 7

Paznesn 7. OBOBIIAIOHIEE TIOBTOPEHUE

Hroro no paszneny 15
ApPryMEHTHPOBAHHO BBIPAXKATh
PesepBHoe Bpems 10 bubnmorexa LHOK H:HIZM&HHeiHa‘IeHI/IH HgyKI/I B )KM3HU
https://m.edso0.ru/39859ef1 .
poccuiickoro ob1ecTBa
OBUIEE KOJIMYECTBO
YACOB I1O0 136
[MTPOI'PAMME
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5. IOYPOYHOE IIVTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo 4acoB Ipumeuanue
JaTa nzyyenus
e Tema ypoka Bec  Koutpoas Mpakru
n/n YecKue
ero Hble I1aH dakr
padoThI
padoThI
1 ®dusznka — pyHIaMEHTaIbHAS HayKa O TIPUPOJIE 1
5 Hayunblif MeTO1 TO3HAHUS ¥ METO/IbI HCCIIEI0BAHUS 1
bu3nUYeCKUX SIBICHUN
3 OKCHEPUMEHT U TEOPUs B IIPOLIECCE MO3HAHUS 1
npupoabl. HabnroneHre u 3KkCnepuMeHT B (pU3UKe
4 Crioco06b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AOCOIOTHAS M OTHOCUTEIbHAS TOTPEITHOCTH 1
U3MepeHuil pU3nyecKux BEINYUH
MopenupoBanue B pusuke. Poib 1 MecTo U3k B
6 (GbOopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI 1
MUDa, B IPAKTUUECKOHN JEATEIbHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKeHUs. [Ipsamas 1
u oOpaTHas 3a/1a4 MEXaHUKU
Panuyc-BekTop MarepraibHON TOUKH, €r0 MIPOEKIIUU
8 Ha ocu KoopauHat. Tpaexropus. [lepemenienue. 1
Cxopocth. X TpoeKIru Ha OCH KOOPAUHAT
PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE.
9 I'paduueckoe onucanre paBHOMEPHOTO 1

HpHMOJ’IHHCﬁHOF O IBHMXKXCHUA
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CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue

10
3aj1a4
HepaBHoMepHOe 1BU>KeHHE. MTHOBEHHAsI CKOPOCTD.

11 VYcekopeHnue. [IpsaMonnHeiiHOe IBUKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NpSIMOJIMHEHHOTO IBUKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM
CoboaHoe najzeHue. Y ckopeHue cB0O0OOIHOTO

13 naZicHusl. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUs OT BPEMEHU U UX rpaduku

14 JIBmkeHue tena, OpOIIEHHOTO MOJT YIJIOM K TOPH30HTY
KpusonnHeiinoe nBrxenue. BHKeHHE 11O

15 OKPYXHOCTH. YTJIOBas U JIMHEHHasl CKOpOcTh. [lepuon
u yactota. LleHTpocTpeMuTenbHOE U MOJIHOE
YCKOpEHUe

16 Konrponsnas padora no reme "Kunemaruka"
[IepBbiit 3ak0H HproToHa. MHEpIMaAIbHBIE CUCTEMBI

17 orcuéra. [IpuHiun oTHOCHTENBRHOCTH [ anuies.
HeunepuuansHblie cuctemMbl 0OTCYETA

18 Cuita. PaBHoelicTBy0IAs cuiia. Bropoit 3akoH
HeroTtona. Macca

19 B3anmonericteue ten. Tperuii 3akoH HeroToHa

20 [Tpunuun cynepnosuiuu cui. Pemenue 3agay Ha
IIpUMEHeHne 3aKk0HOB HproToHa

91 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD
IPaBUTALlMOHHON U MIHEPTHOW MaccChl

22 Cuna TsKeCTH M yCKOpEeHUEe CBOOOAHOTO MaJIeHUs
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I[BI/DKGHI/IG HeOECHBIX TEII U UX HUCKYCCTBCHHBIX

23 cyTHUKOB. [lepBas kocMHuueckast CKOpOCTb. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbl CUII TPEHHUS.

25 JIBI>KeHHE B KUJIKOCTH U ra3e ¢ yuéToM CHJIbI
COIIPOTHUBIIEHUS CPEJIbI

26 Hasnenue. I'mapocratuueckoe aasinenue. Cumna
Apxumena

97 AOcomoTHO TBepoe Teino. [loctynarensHoe u
BpalllaTeIbHOE JABM)KEHNE TBEPJIOTO Tea

98 MoOMEHT cuiibl OTHOCUTENIBHO OCH BpalieHus. [lneuo
CHJIBI
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPJOMY TEIY.

29 LlenTp TsKECTH Tena. Y CIIOBHs paBHOBECHS TBEPIOTO
Tena. Bunel paBHOBECHS

30 Penrenne 3amau

31 Konrtponsnas padora no reme "Iunamuka. Ctatuka
TBepaoro rena"
NMnynec MaTepuabHOW TOUYKH, CUCTEMBI

39 MaTepuaibHbIX To4eK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa
Mmacc

33 HMnynbe cHIIbI M U3MEHEHHE UMITYJIbCca Tefa. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHHE
MoMeHT nMITyJIbca MaTEpUaIbHONW TOUKH.

34 [IpencraBieHne o COXpaHEHUH MOMEHTA UMITyJIbCca B

OEHTPAJIBHBIX IMOJIAX
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35

Pemenue 3amau

36

37

Pabota criibl Ha MaloM U Ha KOHEYHOM IIepEMEIICHHH.
I'paduueckoe mpeacraBaeHre pabOThI CHIIBL.
MOIIHOCTD CHIIBI

Kunernyeckas sneprus. Teopema 06 U3MEHEHUH
KMHETUYECKOW SHEPTUN MaTepHaIbHOM TOUKU

38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC CHUJIBI.
HOTGHI_II/IaJ'IBHaH OHCPIHUA. BTOpaH KOCMHNYECCKas
CKOpPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOThI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU
SHEPrUH CUCTEMBI T€J. 3aKOH COXPAaHEHUS
MEXaHUYECKOH SHepruu

40

41

Ynpyrue v Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepHynu 115 uaeanbHON KUAJIKOCTH

KonrtponbHas padora no reme "3aKOHbI COXpaHEHHS B
MeXaHUKe"

42

Pa3BuTue npeacraBieHuid 0 TpUPOI€ TEIIIOTHI.
Ocnosnble nonoxenuss MKT. Tuddysus.
bpoyHOBCKOE IBUKEHHUE

43

Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL.
XapakTrep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUIL
BEILECTBA

44

45

Macca u pazmepsl Mosekyn (atoMoB). Konnuectso
BemlecTBa. [locrossuHas ABoraapo

Temneparypa. TemnoBoe pasHoBecue. [lkana Lenscus

46

Pemenue 3agau

55



47

Nneanbubiil ra3. 'a30BbIe 3aKOHBI

48 VYpaBuenue MenaeneeBa-Knanelipona. Pemenue 3amau

49 AOGcomoTHas TemnepaTtypa. 3akoH JlanproHa

50 N3omporuieccel B ncalbHOM rase ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA

51 I'paduueckoe npeacTaBieHne H30MPOLECCOB:
U30TepMa, U30Xxopa, n3odapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amay
CBs13b a0COTIOTHOI TeMIepaTypbl

54 TEPMOJUHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW SHEPrUel MOCTYNaTeIbHOIO TEIIOBOTO
JBUKECHUS €€ YaCTHIL

55 O0600meHne U cucTeMaTU3aIs 3HAHUH 110 TeMe
"Ocnost MKT"

56 Konrtponsnas padora no reme "OcHoBel MKT"
TepMoanHaMuuecKkas CUCTEMA. 3alaHNe BHEIIHUX
ycnosuit 1 T/l cuctemsl. BHelIHME U BHYTpEHHUE

57 napameTtpsl. [lapamerpst T/l cucTeMBl Kak CpeIHUE
3HAYEHUS BEIMUYMH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 Hynepoe nauano trepmoarHaMuku. CaMOIIPOU3BOJIbHAS
penakcanus T/l cucTeMsl K TEMJIOBOMY PaBHOBECHIO

59 Monenb uieanbHOro ra3za B TepMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TON MOJEITHN

60 VYpasuenue MenneneeBa-Knaneiipona v BbIpakeHUE

JUIs BHYTPEHHEH 3HEpruu
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Beipaxxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O

61 uaeanbHOro rasza. Kasucraruueckue u HecTaTudeckue
IPOLIECCHI
OnemenTapHas paboTa B TEpMOIMHAMHUKE.

62 Brruncnenue pabotsl no rpaduky npouecca Ha pV-
auarpamme

63 Tennonepenaya kak ciocod U3MEHEHUS! BHYTPEHHEH
sHeprun T/] cucrembl 0e3 coBepieHus! paboThI

64 KonBek1usi, TemIonpoBoiHOCTh, U3JIyuYeHHE
KomnuecTtBo Termiorel. Tenno€MKocTs Tena. Y nenpHas

65 Y MOJISIpHAsl TEIUIOEMKOCTH BEILECTBA. Y iebHast
TEIUIOTa CrOPaHUs TOILJIMBA

66 Pacuér xonmuuecTBa TEIUIOTHI PH TEILIONEpeaaye

67 [TonsiTre 06 aquabarHom mporecce. [lepBoIit 3aK0H
TEPMOJIMHAMUKHI

68 KonunuecTBo TennoTel u paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHeH 3Heprun T/l cucremsl
BTtopoii 3ak0H TEpMOAMHAMUKM ISl PABHOBECHBIX U

69 HEpaBHOBECHBIX INpolieccoB. HeobpaTumocThb
IPUPOIHBIX MTPOLIECCOB

70 [Ipunnune! aeiictBus TernoBbix MamuH. KIT/

71 MaxkcumansHoe 3Hauenue KII1. [ukn Kapuo

72 Pemenue 3amau
DKOJIOTUYECKHE ACTIEKTHI UCIOIb30BaHUS TETIIOBBIX

73 nsurareneil. TermnoBoe 3arps3HEeHNE OKPYKAFOIIEH
Cpensl

74 Pemenue 3amau
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OO0001IeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

75 " "
Tepmonnnamuka. TernoBble MalIMHBI

76 KonTtponsnas padora o teme "TepMonnHamMuKa.
TennoBbie MauHb!"

77 [TapooOpa3zoBanue u konaencauus. Mcnapenue u
KUIIeHUE. Y IeibHasl TerioTa napooopa3oBaHus
Haceiennsie u HeHacbleHHBIE Tapbl. KauecTBeHHas
3aBUCHUMOCTbD IIJIOTHOCTHU U AAaBJIEHUS HACBIILIEHHOTO

78 napa oT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOI0 1apa. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT JJABJICHUS B )KUJIKOCTU

79 BnaxHocTs Bo3yxa. AOCOIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTh

80 Pemenue 3anau

81 TBépnoe teno. Kpucramnuueckue u amopgHbie Tena.
AHM30TPONHUS CBOWCTB KPUCTAIIJIOB

82 [ImaBnenue n kpucraumsanus. Y JebHas TeIoTa
riassieHus. Cyonumanus

83 Hedopmaruu TBEpaOTO Tena. PacTskeHue u cxarue.
Cnsur. Moayns YOnra. Ilpenen ynpyrux nedopmanmii

84 TeroBoe pacliMpeHne )XKUIKOCTEN U TBEPABIX TEN.
AHTapMOHHM3M TEIUIOBBIX KOJIeOaHUI YaCTHI] BEIIECTBA

85 [Tpeobpa3zoBanue 3HEprUM B (Pa30BBIX MEpexoaax

86 VYpaBHeHUe TeIoBoro 6aganca

87 Pemenne 3amay

88 [ToBepxHOCTHOE HaTsKeHUEe. KanwsipHble SBICHMUS.

I[aBJ'IeHI/IC noa HCKpHBHeHHOﬁ MMOBCPXHOCTBIO
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)kunkoctu. Popmyiia Jlammmaca

O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME

89 "ArperarHblie cocTosinus BemiectBa. dazoBwie
nepexost"

90 KoHnTtpoinbHas pabota mo Teme "ArperatHbie COCTOSIHUS
BeliecTBa. Ma3oBbie mepexoab”
DneKkTpu3anus Tel U e€ MPosiBICHUs. DIEKTPUUECKUM

91 3apsn. [IBa Bua 9J€KTPUUECKUX 3apSIOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKU

92 DJIeMEHTaPHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXpPaHEHHUs IEKTPUUYECKOTO 3apsiia

03 B3aumoneiictBue 3apsa0oB. Toyeunsie 3apsapl. 3aKOH
Kynona

94 Pemenue 3anau

95 Onekrpuueckoe nojue. Ero aeiicTBue Ha 371€KTpUUECKHe
3apsbl
Hanpsx€HHoCTh 3nexkTprudeckoro nosst. [IpoOnsiii

96 3aps. JIuHuM HaNpsAKEHHOCTH 2IEKTPUUECKOTO TIOJIS.
OnHOPOIHOE NEKTPUYECKOE T10JIE

97 [ToTeHuManbHOCTh ANEKTPOCTATUYECKOTO TTOJISL.
Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHUE
[loTenuuanpHas 3Heprus 3apsaa B

98 ANEKTPOCTATHYECKOM Mosie. [ToTeHmman
3EKTPOCTATUUECKOTO OIS

99 CBs13b HaNPSKEHHOCTH TOJIS1 M Pa3HOCTH MOTEHINAIOB
JUISL 3JIEKTPOCTATHYECKOT O TOJIS

100 [IpuHIMn cyneprno3unuy 3IeKTPUUECKUX ToJIeR

59



101

Pemenue 3amau

[Tone Toueunoro 3apsinaa. [lone paBHOMepHO

102 .
3apsHKEHHOMN Cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY 1Iapa.

103 [Toste paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM
IJIOCKOCTH

104 [TpoBOIHUKY B 3JEKTPOCTATHUECKOM IOJIE. Y CIIOBHE
paBHOBECHS 3apsI0B

105 JIM3IEeKTPUKY | MTOTYTIPOBOTHUKHU B
AIIEKTPOCTATUYECKOM I10JIC

106 Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA.
DNeKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa

107 [TapannenbHoe coelMHEHNE KOHACHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE KOHIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 JIBIoKeHue 3apsHKeHHON YaCTHIIBI B OTHOPOIHOM
AIIEKTPHYECKOM TIOJIE

111 O06o01IeHre U crucTeMaTu3alus 3HaHU| TI0 TeMe
"OnexTpuueckoe noiue"

112 KonTponbHas pabora no teme "Dnekrpuueckoe nosue"

113 Cuia Toka. [TocTosiHHBIN TOK. Y CIOBUS
CYLIECTBOBaHMS TOCTOSIHHOTO JIEKTPHUUECKOT0 TOKA

114 Hctounuku Toka. Hanpspkenue u 31C

115 3akon OMa JJ1s y9acTKa 1enu. DIeKTPUIeCcKoe
COIIPOTHBIICHUE

116 3aBUCUMOCTb COIPOTUBIICHUS OJTHOPOTHOTO

MMPOBOAHUKA OT €TI0 IJIMHBI U IJIOIAAU IMOICPEYHOT'O
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CCUCHUA

117 Y nenpHOE COMPOTUBIICHHE BellecTBa. Pemienne 3aqa4a

118 [TocnenoBarenbHOE, NapAIIIEIBHOE, CMEIIAHHOE
COEIMHEHUE MPOBOJIHUKOB

119 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH.
[IpaBuna Kupxroda

120 Pa6oTa snekrpuueckoro Toka. 3akoH Jxoymis —JIeHna

121 MoIHOCTb 37EKTpUYECKOro Toka. TemnoBas
MOIITHOCTb, BBIIEJIsIEMasi Ha Pe3UCTOpe

122 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA

123 3akon OMa 71 IOJTHOM (3aMKHYTO# ) 3IeKTPUYECKOM
enu

124 MomHOCTh UCTOYHUKA TOKA

125 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa

126 Kontponbnas padota o teme "IlocTossHHBIN
ANEKTPUIECKUIN TOK"

127 OnexkTpuyeckas IpOBOJUMOCTb Pa3IMYHbBIX BEIIECTB.
DneKTpuuecKkuil TOK B MeTajuiax. CBepXIpoBOJUMOCTh

128 DNEKTPUUECKUid TOK B paCTBOpaxX M paciuiaBax

3NEKTPOIUTOB. 3akoHbl Papajes A IEKTPOIN3a

129 DnexTpuueckuil Tok B razax. [Inmazma
®uznueckuil npakTukyM 1o reme "Hcecnenosanue
3aBHCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOLINX B

130 NpYyXUHE U PE3UHOBOM 00paslie, OT uX Aepopmaru”
unu "M3ydeHne NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yyepe3 JIErkuit 610k"

131 ®uznyeckuil NpakTUKyM 1o teme "M3mepenune
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132

133

134

K03 pHLIMEeHTa TPEHUS 110 BETUYNHE YTIIOBOTO

ko3 durmenta 3apucumoctr Frp(N)" wim
"UccnenoBanue ABMKEHUS OpyCKa 10 HAaKJIOHHOM
IJIOCKOCTH C EPEMEHHBIM KO3 PUIIMEeHTOM TpeHus"

unu "M3yueHne ABMKEHHS Tpy3a Ha Bally C TpeHUEM'

®uznyeckuil npakTukyMm no reme "Mccnenosanue
yCJIOBUH PaBHOBECHs TBEPIOTO TeJa, UMEIOIIEr0 OCh
Bpaienus" win "KoHcTpyupoBaHrue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "M3yueHne ycToMunBOCTH
TBEPJIOTO TeJa, UMEIOLIETO IUI0IIA/lb OOpH!"

®uznyeckuil npakTukyM no teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" UIIH
1"M3mepenue cuiibl TATU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISI U MOITHOCTH CHJIBI TATU" UIIH
"CpaBHEeHHE U3MEHEHUS UMITYJIbCa Tea C UMITYJIbCOM
cunbl" nnn "HccnenoBanue coxpaHeHHUs! UMITYJIbca IPU
ynpyrom B3aumozeiicteun" wim "Msmepenne
KMHETUYECKOW SHEPTUH Teja 110 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOTO Iporiecca (PeKOMEH10BaHO
MCIIOJIb30BaHue UPPOBOIl 1abopaTopun)" min
"N3yuenue n3oxopHoro npouecca" mwin "U3ydyenue
n3obapHoro npouecca" unu "[IpoBepka ypaBHeHUs
COCTOAHMSA"

135

®uznyeckuil NpakTUKyM 1o teme "M3mepenune
yaenbHoU TertoéMkocTu' win "MccnenoBanue
npolecca ocTeiBaHus BemecTBa' unum "McecnenoBanue
aguabatHoro nporecca” win "M3ydeHne B3anMoCBI3H
SHEPTHH MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS U
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TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

®dusznyeckuil mpakTukym mno reme "M3yyenue
3aKOHOMEPHOCTEHN MCTIapeHUsl JKUJKOCTEN" 1in
"N3mepeHue yaenbHOHN TEMIO0ThI IUIAaBICHMS JIbaa" WK

136 "H3ydeHue CBOMCTB HACHIIIEHHBIX MApOB" WIH 1
"N3mepenne abCOMIOTHOM BIAYKHOCTH BO3/AyXa U
OIIEHKa Macchl MapoB B nomenieHun". Msmepenue
KO3 PULIHEHTA TOBEPXHOCTHOIO HATSHKEHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KJIACC

KoanyecTBo 4acoB

Ne Jara
/i Tema ypoka Beero Konrposbubie IIpakTHyeckue ——
padoThI padoThI
B3aumoielicTBHE TOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE. 1
['mnore3a Amnepa
BexTtop marauTtHOM nunaykuuu. [Tpunnumn
2 CYNEPHO3UIMH MarHUTHBIX Moyied. JInHuu 1
MarHUTHON WHITyKITUU
3 MaruauTtHoe 1nosje NpoBOJHUKA C TOKOM. OmbIT 1
Opcrena
Cuia Amriepa, e€ HarpaBJICHUE U MOJTYJIb 1
5 Pewenue 3amau
5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.
7 JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM ITOJIe
8 Pemenue 3anau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarauTHOE II0JI€ B BEIECTBE. 1
deppoMarHeTHKH, mapa- u JuaMarHeTHKH
12 OcHoBHBIE CBOWCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppomMarHeTUKOB
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13 Pemenue 3agau o treme "MarautHoe moJjie" 1

14 Pemenue 3amay o reme "MaraurtHoe 1ose"”

15 SIBNEHHE NEKTPOMATHUTHOM WHIYKIIHH. 1
[ToTok BeKTOpa MAarHUTHOW WHAYKIIHH

16 SAC uHayKIMN 1

17 3aKOH 3JICKTPOMArHUTHOM MHTYKITUH 1
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1

19 O/JIC uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [TpaBuio Jlenma 1

99 WNunyktuBHOCTS. KaTyika WHIYKTHBHOCTH B 1
LIENH ITOCTOSIHHOI'O TOKa

93 SAsnenue camonnaykiuu. IC 1
CaMOWHTYKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKA C TOKOM. 1
DNEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amgau 1

26 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110 1
Teme "DneKkTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexkrpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJjiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOE OIMMCAHUE 1
K0J1€0aTeIbHbBIX IBHKECHUIH

30 OHepreTudeckoe onvcanue. BoiBox 1
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ANHAMHUYCCKOI'0 OIIMCaHrud rapMOHHUYCCKUX
KoeOaHuii U3 ux OHEPIreTUYCCKOTIO U
KHHEMAaTHYECCKOI'O OITMCaHUuA

31 Awmmuntyna u (aza konedanuit
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KoeOaHuMi

32 MareMaTthdeckoro MastHuka. [lepuon
CBOOOHBIX KOJIEOaHHIA IPYKUHHOTO
MasiTHHKa

33 3aryxaromue konedanus. BeiHyk/1eHHbIE
xonebanus. Pe3onanc

34 ABTOKOIE0AHNS

35 Pewenue 3amau

36 Ypok-koHpepeHnus "MexaHn4decKue
KoJe0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
TeMe "Mexannueckue koneoanus"

38 DNeKTPOMarHUTHHIE KOJEOAHHUS.
KonebaTenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY B

39 3apsifia KOHJIEHCATOpa ¢ aMIUTUTYON CUIIBI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUH B UICATHHOM
KoJe0aTeIbHOM KOHTYpe
3aryxaroIue AIeKTPOMarHuTHbIC KoaeOaHusl.

41 BrIHyKIeHHBIE IIEKTPOMAarHUTHBIC

KoJeOaHus
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IIepemeHnHBbII TOK. Pe3ucTop u KoOHIEeHCcaTop B

42 LMY TIePEMEHHOr0 TOKa

43 Karymika HHIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa

44 3akoH OMa Jy1sl SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOImHOCTb IEPEMEHHOI0 TOKA.

45 AMIUIUTYIHOE U ICUCTBYIOIIEee 3HAUCHUE
CHJIBI TOKA U HAMPSHKEHUS

46 Pe3oHaHC B 351eKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansubrif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEPTUU
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucronb30BaHust
AJIEKTPOIHEPTHH B MIOBCETHEBHON KU3HU

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o011eHne U cucTeMaTu3alys 3HaHuH 1o
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

53 MexaHuyeckue BOJIHBI. XapaKTePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. lllymosoe

3arpsI3HEHUE OKPYKAIOIIEeH Cpeibl
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S7

Pemenue 3agau

58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. HSJ’Iy‘ICHI/IC
QJICKTPOMArHMuTHBIX BOJIH

DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne IeKTPOMarHuTHBIX BOJIH B
TEXHHUKE U ObITY

61

62

63

HpI/IHIII/IHBI PaaroCBA3U U TCICBUACHUA.
Paguonokanus. D1eKTpOMarHUTHOE
3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl

Kontponbnas padota o teme "Kosebanus u
BOJIHBI"

Caert. 3aKOH PSIMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

64

65

66

67

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

OTtpaxxenue ceta. [liockoe 3epkaiio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEJIbHBIN MOKa3aTesb MPEIOMIICHUS.
[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yToa NOTHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenue 3amay Ha mpuMeHEHNE 3aKOHOB
OTpaXE€HUS U MPEIOMIICHUS CBETA

68

Xon ydei B mpusMme. Jlucnepens cBera.
CrnoxHblii cocTaB Oemoro cBera. LBet
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JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAs

69
CHJIa JIMH3BI

70 [TocTpoenne n300paXKeH B TMH3AX U UX
cucTeMax. Y BEJIMYCHUE JIMH3bI
Pemenue 3a1a4y Ha ocTpoeHue

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenwue 3anay. [Ipenensr MpUMEHHMOCTH
r€OMETPUYECKOMN ONTUKH

74 CkopocTh cBeTa ¥ METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 HNutepdepennus ceera

o KorepenTHble HCTOUHUKHU. Y CIIOBHS
HAOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [IpumeHeHne uHTEpHEpeHIUN

80 Judpakmus ceeTa

81 JudpakimonHas peméTka. Y cioBue
HaOII0/IeHNS TTIABHBIX MAaKCHMYyMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus
CBeTa

84 Pemenue 3amay

85 CBeToBBI€ ABIIEHUS B IPUPOJIE

86 O06o01ieHne 1 cucTeMaTu3alys 3HaHu# 10

Teme "Ontuka"
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87 KontponsHas pabora no teme «OnTHKa» 1
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MPUHITUI OTHOCUTEIBHOCTH

89 [ToctynaTel cienraibHON TEOPUHN 1
OTHOCHUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IEHuE BPEMEHU U
COKpallleHHEe JJINHBI

01 DHEPrust U UMITYJIbC PEISITUBUCTCKON 1
YaCTHILIbI

92 CBs3b MaccChl C SHEPrHel U UMITYJILCOM 1
PENATUBUCTCKOM YaCTULIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyueHHE 1

94 3akoH cMeleHus Bunaa 1

95 I'mnore3a M. [Inanka o kBaHTax. ®OTOHBI 1

96 DHeprust 1 UMITYJIbC (OTOHA 1

97 ®otorddext. OnpiTol A. I'. Cronerosa. 1
3akoHsbl hoTordexTa

08 VYpaBHenue DiiHTelHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” gotorddexra

99 JHasaenue ceera. OnbiThel I1. H. JIeOenena

100 BonHOBEIE CBOMCTBA YaCTHII

101 Bonns! ne bpoins. Jlnuna BonHs 1e bpoiins 1

1 pa3Mepbl 00J1aCTH JIOKaIU3aluu
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JIBH>KYILIEHCS YaCTULIBI

102 KopmyckynsipHO-BOTHOBOMH Tyaliu3m

103 Judpakius 37eKTPOHOB Ha KpHUCTAIIAX
Crenuduka u3MepeHuid B MUKPOMHUPE.

104 CooTHollleHUs HeOTIpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amau

106 Pemenne pacuéTHbIX 33724

107 KonTponbHas padota no Temam: "OCHOBBI
CTO", "KopmycKyJIspHO-BOJIHOBOU Tyanu3m"

108 OnBITHI 1O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Inanerapnas mozaens atoma Pesepdopaa

109 [Tocrymnarter bopa

110 Bune! ciektpoB. CiekTp ypoBHEH 3HEpruu
aToMa BOZIOpoAa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3TTy4YeHUE
cBeTa

112 Jlazep
Hyxnionnas moaens siapa ['eitsenOepra-

113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnaaa. CBoicTBa

114 MOHU3UPYIOLIET0 U3MydyeHus. Briusnue
PaMOAKTUBHOCTH HA KUBBIC OPTAaHU3MBI.
Josumerpus

115 DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie

cuibl. Jledext maccel sapa. SAnepHbie
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peakuuu. Snepusie peakTopsl. [IpodieMsr
YIPaBJISEMOI0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI Pa3BUTHUS SIIE€PHOMI
SHEPIreTUKHU

116

Mertoabl perucTpanuy U UCCIIeI0BaHUS
37eMEeHTapHbIX YyacTull. DyHaaMeHTalIbHbIC
B3aUMOICHCTBUA. baprnoHbl, ME30HBI 1
nentonsl. [Ipencrasinenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIeb aJipOHOB

117

®usuka 3a npenesnamu CTaHIapTHON MOJEIH.
TémHas Marepus U TEMHas SHEPTHUSL.
EnuncTBO m3nyeckoil KapTUHBI MUpa

118

119

120

121

Oransl pa3BUTUS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

[TpuMeHUMOCTb 3aKOHOB (PU3UKH JUIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTO/Ibl aCTPOHOMHUYECKHUX
HCCIIEN0BAHNMN

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
panuoTenecKonsl, BHEaTMOChepHas
aCTPOHOMHUS

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1bI, TUTAHETHI, UX BUIUMOE IBUKEHHE

122

123

Conueunas cuctema. Comnnie. ConHeunas
aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "ceKTpajabHbIM KJlacc —
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CBETUMOCTE"

124

125

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spomronuu CoJiHIA ¥ 3BE3]1. DTaIlbl >KU3HHU
3BE3]T

126

Mueunsiii [1yte — nama [Manaktuka. Tursl
rajiakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK

127

128

129

Bcenennas. Paciiupenue Beenennoit. 3akon
Xab6uma. Teopust bonbioro B3pbIBa.
PenukToBoe n3iyuenue

MacmrabHas cTpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie npobieMbl acTpOHOMUUT

130

@uU3NYECKU IPAKTUKYM 110 TEME
"HMccnemoBaHue MAarHUTHOTO TTOJIS
MOCTOSHHBLIX MarauToB" niu "Hccienosanue
CBOMCTB (heppOMarHeTuKoB" Wiu
"NccnemoBanue AeHCTBUSA HOCTOSIHHOTO
Mar"ura Ha paMKy ¢ TOKoM"

131

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa" win "HU3ydenue
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
niu "OnpeneneHre MarHUTHON MHIYKIIMU Ha
OCHOBE U3MEpEHMsI CUIIbl AMmiepa”

132

@u3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue sSBIEHUS dJIEKTPOMArHUTHON
uHaykuun" win "OnpeaeneHne HIyKInA
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BHUXPEBOI'0 MarHUTHOT'O MO

133

134

135

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBJICHUS CAaMOMHTyKIUN"
i "COopKa MO SIEKTPOMArHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue neprojia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U MPYXUHHOIO MasiTHUKOB"
Ou3nyeckuil MPakTUKyM IO TeMe

"[IpeoOpazoBanue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanne NepeMEHHOTO TOKa Yepe3
MOCJIC0BATEIILHO COSIUHEHHBIC
KOHJICHCATOP, KaTyIIKy U Pe3UCTop" Win
"UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIHA TEPEMEHHOI0 ToKa"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136
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1. IEPEYEHb (KOAU®UKATOP) IIPOBEPAEMBbIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O ®PU3UKE

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOJdb W MeCTo (HU3HKH B
(hopMHUPOBaHUH COBPEMEHHOW HAyYHOW KApPTHHBI MHpA, B Pa3BUTHUU
COBPEMEHHOUN TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON NESATEILHOCTU
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyUYEHHBIX (U3UUYECKUX MOJIEINICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAs CUCTEeMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIN CTPOCHHS Ia30B, KUIKOCTEH U
TBEPABIX TeEJ, TOYEYHBIH SICKTPUYECKUM 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IeCKI/IX 3aJa4

PacnoznaBate usnyeckue siBiaeHHUs (Impolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTPOCHHSI BEIIECTBA M  DIIGKTPOJAWHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IaJeHHE
TN, JBUXXEHHE M0 OKPYXHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
muddys3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX Tel, M3MEHEHHe o0bEéMa Tel TMpU  HarpeBaHUU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
MJaBJICHUE, KpUCTAJUIM3allUs, KWUIICEHHE, BJIAXKHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IIapaMeTpaMH COCTOSHHS Ta3a B H3O0MPOIeccax;

AJIEKTPU3ALNS TEN, B3ANMOJICHCTBHE 3apPSIOB

10.4

OnuceiBaTh MEXaHUYECKOE [BIIKEHHE, MCIONb3ys (U3NUecKue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJbC Tela, KHUHETUYECKas DHEprus,
MOTEHIIMAJbHAs JHEpPrusi, MexaHudeckas paboTa, MeXaHHW4yecKas
MOIIHOCTh; IIPY OMMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCTOJb3YEMBIX BEIMYMH, MX OOO3HAUCHHWs] M EAWHUIIBI, HAXOIUTh
(opMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUUYUHY C APYTUMH

BCJIIMYNHaAMU
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10.5

OnuceiBaTh HM3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TCIUIOBBIC
SIBJICHUS, HWCIOJB3ysl (U3MUCCKHUE BEJIWYMHBI: JIaBJICHHUE Tas3a,
TEeMIIepaTypa, CpeaHssl KHHETHYECKash JHEPrus XaOTHYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHSs  dSHeprus, pabora Tasa,
KO3(pPUIIMEHT TOJNIE3HOrO0 JEUCTBUS TEIUIOBOIO JBUTATENS; MPH
OINMHCaHUU IPaBUIIBHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIMHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYCCKYIO BEIUYHHY C APYTUMHU

BCIIMYHUHaAM

10.6

10.7

OnuceiBaTh M3yuYEHHBIE JJEKTPUUECKHE CBOWCTBAa BEILIECTBA U
QNIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCHONB3YSd  (PU3NUECKUE
BEJIMYUHBI: 3JIEKTPUYECCKUN 3apsn, JIEKTPUYECKOE noue,
HAIIpsDKEHHOCTh  MOJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
ONMCAaHUU NPABUIBLHO TPAKTOBAaTh (PU3NYECKUI CMBICI HMCIOJIb3YEMBIX
BEIMYUH, WX OO0O3HAUYEHUs U EAUHUIIBI; YyKa3blBaTh (HOPMYJIBL,
CBS3bIBAIOIME  JIAaHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BEiIn4YnHaMun

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3YS
(u3nyeckre 3aKOHbI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHMUYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCA, IIPUHLUI CYNIEPIO3UIIMNA CUJI, TPUHLINII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHell KUHETHMYECKON SHEpruu TEIJIOBOro IBM)KEHHUS MOJIEKYHd C
aOCOMIOTHON TeMIlepaTypo, MEpBbI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa; npu 3TOM
pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

10.9

OOBACHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAaIWH, NTPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pa3iuuaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUIO (PU3NIECKUX SIBICHUN U
MPOLECCCOB C UCIIOJIB30BAHUCM MPSAMBIX U KOCBCHHBIX I/IBMepeHHﬁ; npu
aToM (opmyIupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4YEOHOTrO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TPEIIOKEHHOTO

000pyI0BaHUSs, TPOBOAUTH OMBIT U (POPMYIINPOBATH BHIBOIBI

10.10

OCYH.[CCTBHHTL npsaMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-IGCKI/IX
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BEJIMYMH, MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO W3MEpEHUs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

10.11

10.12

10.13

10.14

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3HUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH; IpPU 3TOM KOHCTPYHPOBATH
YCTQHOBKY, (PMKCHpOBATh pe3yJbTaTbl IOJYYEHHOH 3aBUCUMOCTH
(bu3nYecKUx BEIUYUH B BUAE TaOIUL U TpapUKOB, €1aTh BBIBOJBI IO

pe3ysbTaTaM UCCIIEI0BAHUS

Cobnromate mpaBwia  0€30MAaCHOTO  TpyJda TpPU  IPOBEICHHUH
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
UCCIIEIOBATEIILCKOM M TPOEKTHOM AEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BAHUS

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJENb, BBIICTATH
¢du3nyeckrue BENMYUHBI B (HOPMYIIBI, HEOOXOUMBIC JIJIsi €€ PelICHMS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS
(bu3nYecKoil BETUYNHBI

Pemate KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh  JIOTUYECKHU
HETIPOTHUBOPEUUBYIO IIETIOUKY PACCYKJICHUM C OMOPOM HA M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘~IGCKI/I€ SIBJICHUS

10.15

10.16

Hcnonp3oBaTh mpu  pelieHuH y4eOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TOUCKA, CTPYKTypHUpPOBaHMS,
UHTEpOpETallMd M MpeACTaBiIeHHUs Yy4yeOHOM M Hay4yHO-NOIMYJISIPHOMN
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

[IpuBoaMTH TpHUMEpBI BKJIAaga POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPY’KAIOLIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonb30BaTh TeopeTnyeckue 3HaHUA MO (PU3MKE B TOBCETHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH pu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBECHUS B OKPY KAIOIICH cpesie

PabGoTaTh B rpynme ¢ BBIMOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPYyMIbl, pPAalMOHAIBHO  pacHpenessiTh
00S13aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHJAPTHBIX
CUTyalMsIX, aJleKBaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI
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11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

111

HpOBepﬂeMble NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NMporpaMmasl CpeaHETO 0611161"0 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha NpUMEpax poJib W MecTo (UMK B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

11.2

11.3

Y4YuTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sIepHas MOJACIb aTOMa, HyKJIIOHHAs

MOJCJIb aTOMHOTI'O s[ipa IIpUu pCIICHUN (1)I/I3I/I‘16CKI/IX 3aJa4d

Pacno3naBate (usnueckue siBjaeHUs (IpoLECcChl) U OOBSACHATh MX HA
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
AJIEKTPUYECKAsT MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOAHUK C TOKOM U MABMXKYIIHMMCS 3apsil, 3JIEKTPOMarHUTHBIE
Kone0aHus W BOJHBI, MPSIMOJHMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIApU3allvsl CBEeTa, AMCIEPCHs cBeTa, (oTOodNeKTpudeckuil 3hpdext
(potoaddext), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaaOaKTUBHOCTD

11.4

OnuceiBaTh H3Y4YEHHBIE CBOMCTBA  BellecTBAa  (DIEKTPUUECKHE,
MarHuTHBIE, ONTUYECKUE, FNEKTPUUECKYI0 IMPOBOJUMOCTh Pa3IUUYHBIX
cpel) W DJIEKTPOMArHUTHBIE SIBJICHUSI (TPOLECCHI), HCIONb3YS
¢u3nueckue BENWYMHBL:  JJEKTPUUECKUH  3aps], CHila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh moTeHnmanoB, DJC, paboTa Toka, MHIYKIHsS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KaTYILIKH,
SHEPrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHUYECKHUX AIEKTPOMATHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTositHue W ONTHYECKas CUJia JUH3bI; MPU OMUCAaHUU MPABUIBLHO
TPaKTOBAaTh (PU3WYECKUI CMBICA HCHOJB3YEMBIX BEJIMYUH, HX
o003HaYeHMs] U EOUHMIBI; YyKa3biBaTh (OPMYJIbl, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETHUUHY C IPYTHMHU BeTUYNHAMHU
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11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3YH
(bmuqecxne BCJIMYMUHLBI: CKOPOCTH 3JICKTPOMATrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyHBI, CBA3BIBAOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICZOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHECHUS ITPOBOHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUYECKOTO 3apsjga, 3aKOH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH O3TOM pPa3dyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/ILIeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHUH; TpPHU OITOM KOHCTPYUpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEITMYMH B BHJIE TAOJIUIl ¥ TPApUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA
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11.12

11.13

11.14

CobOmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  [POBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCIIEZI0BATEIbCKON U MPOCKTHON AESITEIBHOCTH C MCIIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pemrate pacuérHple 3ama4yu C SIBHO 33JaHHONW (DU3NYECKON MOJIEIbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIIOBUSL  3a/ladydl  BHIOMpaTh  (PU3UYECKYIO MOJIENb, BBIICISATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEAbHOCTH MOJyUYEHHOTO 3HAUCHHUSI
(U3NYECKON BETUYUHBI

Pemrate  kayecTBEHHBIC ~ 3aJauyd:  BBICTPAMBaTh  JIOTHYECKH
HEMPOTUBOPCUNBYIO IIETIOYKY PACCYKICHHUI C OMOpPON Ha M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

11.16

Wcnonp3oBaTh Mmpu  pelleHUH y4eOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTallMd M MpeACTaBICHUs Y4yeOHOM M Hay4HO-IOIMYJIIPHOMN
uHpOpMalMY, NOJYYEHHOM W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATH MOTYYaeMylo HH(OPMALIHIO

OOBSACHATh MPUHIUIBI ACHCTBUS MallWH, MPUOOPOB M TEXHUUECKHUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJb30BAaHUS B

IOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipy o0paleHnu ¢ npudopamu
U TEXHWUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboTy  TPYNIbl,  palMOHAIBHO  PACHpENeNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOT0 U3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl
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IIpoBepsiemble d1eMeHTHI coaepskanus (10 kiacc)

Kon
pasnena

Kon
MIPOBEPSIEMOT
0 dJIEMEHTA

[IpoBepsiemMble IIEMEHTBI COECPHKAHUS

OU3NKA N1 METOAbI HAYYHOI'O [IO3HAHU A

11

@usuka - Hayka o npupone. Hayunble Merombl NO3HaHUSA
OKpy>Karolero mupa. Ponp 3kcriepumMeHTa U TEOPUH B IPOLIECCE
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue ¢pu3n4eckux sBICHUN U mpoueccoB. Hayunsle
runorespl.  @uU3MYEeCKHMEe 3aKOHBI M TeopuH. [ 'paHMIlbI
OPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpUHIMI COOTBETCTBHUSL.
Ponb u MecTo ¢u3uku B OPMHUPOBAHUU COBPEMEHHON HAy4HOM
KapTUHBI MUPA, B IPAKTUYECKON AESATEIbHOCTH JIHOAEH

MEXAHHWKA

2.1

KMHEMATHKA

211

Mexannyeckoe JBHkKeHHE. OTHOCHTEIBHOCTb MEXAHUYECKOTO
nBrxeHust. Cucrema orcuera. TpaekTopus

212

[lepemenienue, CcKOpoCTh (CpedHsii CKOPOCTh, MTHOBEHHAas
CKOpPOCTh) U YCKOPEHHE MaTepuaIbHOW TOYKH, WX MPOEKIUU Ha
ocH cuctembl KoopAauHar. CloKeHue NMepeMelieHuil U CII0KEeHNE
CKOpOCTEN

2.1.3

PaBHOMEpHOE U PABHOYCKOPEHHOE IPSAMOJIMHEMHOE IBHUYKEHUE.
I'padpuxm 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH
U IIEPEMEIICHHU MaTepUalIbHON TOYKH OT BPEMEHU

214

CBoboaHOe nazieHne. YCKOpeHrue CBOOOTHOTO MaACHUS

2.15

KpuBonuneinoe JBUOKCHUE. PaBHOMEpHOE JIBUKECHUE
MaTepUAIbHOM TOYKH I10 OKPYKHOCTH. YIJIOBAas CKOpPOCTb,
nuHelHasa ckopoctk. Ilepuoa m gacrora. LleHTpocTpemuTenbHoOe
YCKOPEHHE

2.1.6

TexHuueckue YCTPOﬁCTBaI CIIMAOMETP, ABHIKCHHUC CHApAI0B,
LCIMHBIC U pEMEHHBIC IIEPEaAaIn

2.1.7

[TpakTuueckue paboTbl. M3mMepeHue MIHOBEHHOM CKOPOCTH.
HccenenoBanve COOTHOLICHUS MEXAY IIYTSMH, INPONACHHBIMU
TEJIOM 32 MOCJIE0BATENbHBIE PABHBIC IPOMEKYTKHA BPEMEHH TIPU
PAaBHOYCKOPEHHOM JIBM’KEHMM C HA4aJIbHOW CKOPOCTBIO, PaBHOU
Hyqi0. I3ydeHue JIBMKEHHA WIapUKa B BSI3KOM JKUIKOCTH.
W3yuenne ABMKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA
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221

[Tpuniun otHocuTensHocTH ['anunes. 1lepBoiii 3akoH HbroToHAa.
NuepumanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIHN Cyneprno3uIuu CUI

2.2.3 Bropoit 3akon HploroHa s MarepuanibHOM TOYKH B
uHepuuaibHoit cucreme otcuera (MCO). Tperuih 3akoH
HeloToHa 1u1st MaTepuaibHBIX TOYEK

224 3akoH BceMupHoro TaroteHus. Cuna Tspbkectu.  Ilepsas
KOCMHUECKas CKOpocTh. Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHUS U cuja
TpeHus mokos. Koaddumment tpenus. Cuna coOmpoOTHBICHUS
[IPU IBUKCHHUHU TeJa B KUAKOCTHU WU Ta3e

2.2.7 [ToctynarenpHOe U BpallaTeslbHOE JBUXKEHHE aOCONIOTHO
TBEPJOTO TeJa

2.2.8 MoMEeHT cuiIbl OTHOCHTEIIBHO OCH BpamieHus. llineuo cuibl
YcnoBus paBHoBecus TBepaoro tena B UCO

2.2.9 TexHuueckue YCTpOMCTBa: TIOJIIIUITHUKH, TBUKCHHE
HCKYCCTBCHHBIX CITyTHHKOB

2.2.10 [Ipaktuueckue pabotel. M3ydenwe nBmkeHHS Opycka IO
HAKJIOHHON TIJIOCKOCTH MO JEWCTBUEM HECKOJNBKUX CHIL
HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIONINX B
nedopMUpyeMoii IpyKUHE U PE3UHOBOM 00pasiie, OT BETUUHHBI
ux nedopmaruu. MccrnenoBanue ycnoBuil paBHOBECHS TBEPIOTO
Tesa, UMEIOIET0 OCh BpallleHuUs

2.3 3AKOHBI COXPAHEHV A B MEXAHUKE

231 HMmysibC MaTepuabHON TOYKH, CHCTEMbl MaTepHATbHBIX TOYCK.
HMniynbC cuiTbl ¥ M3MEHEHUE UMITYIbCa Tela

2.3.2 3akoH coxpaneHus ummyibca B UCO. PeakTuBHOE IBIKEHUE

2.3.3 Pabora cuibt

2.34 MOIIHOCTE CHIBI

235 Kunerndeckass oSHeprus MarepwalbHON To4Yku. Teopema o
KMHETUYECKOW SHEPTUH

2.3.6 [TorenunanbHass »Heprus. lloTeHIManbHas >SHEPrus yIpyro
nedopMupoBaHHON mnpykuHbL. [loTeHuuanbHas >Heprusi Tena
BOJIM3H MTOBEPXHOCTH 3eMIIH

2.3.7 [ToreHnManbHBIE W HEMOTEHIMANbHbIE CUJbl. CBs3b palbOTHI
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HCIIOTCHIUAJIBHBIX CHUJI ¢ M3MCHCHUCM MEXaHHUYECKOU OHCPIrun
CHCTEMEI Tell. 3aKOH COXpaHCHUA MeXaHUYeCKOU OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckre yCTpOWCTBa: JBH)KEHUE PaKeT, BOJOMET, KOIIep,
IIPYKUHHBII [IUCTOJIET

2.3.10 [IpakTuueckue paboTel. M3ydeHne CBSA3M CKOpOCTEH Tel Mpu

HeynpyroMm yaape. MccinenoBanue cBs3u pabOTBI CHIIBL C
M3MEHEHHEM MEXaHWYECKOM SHepruu Teina

MOJIEKVJIAAPHA S ®U3UKA 1 TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM

3.11

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOH TEOopuu.
bpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKEHUS H
B3aUMOJICHCTBUS YaCTHII BEIIECTBA

3.1.2

Mogenu CTpoeHUs Ta30B, JKHJIKOCTEH UM TBEPIABIX TeI H
00BACHEHNE CBOUCTB BEIIECTBA HA OCHOBE DTUX MOIEIEH

3.13

Macca monekyin. KonuuectBo Bemectsa. [locrossHHas ABoraapo

3.14

TemnoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana
temrieparyp Llenbcus

3.15

Mopnens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
KMHETUYECKON TEOPUH MJI€aIbHOTO ra3a

3.1.6

AOcomroTHas TeMIleparypa Kak Mepa CpeqHed KHHETHYeCKOil
SHEPTHUH TEIUIOBOTO JIBMKEHMs yacTHl rasa. lllkama remneparyp
KenbBuna

3.1.7

VpaBuenne Knaneiipona - Menneneesa. 3akon JlansroHa

3.18

['azoBble 3akoHbl. M3ompoueccel B HIealbHOM Ta3e ¢
[MOCTOAHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa,
u3o0apa

3.1.9

TexHU4YECKHe yCTPOHCTBA: TEPMOMETP, OapOMETp

3.1.10

[TpakTuyeckue paboThl. M3mMepeHne Macchl BO3yXa B KJIACCHOM
koMHate. MccnenoBaHue 3aBUCMMOCTH MEXAYy IapaMeTrpamu
COCTOSIHUS pa3peXEHHOI0 rasa

3.2

OCHOBbI TEPMO/JMHAMMHWKHA

3.2.1

TepmoguHamuyeckas cucrema. BuyTtpennsis SHEPrus
T€pMOIIHH&MH‘-I€CKOfI CHUCTCMBI U CHOCOGBI €€ U3BMCHCHUA

3.2.2

KonmnuectBo Temmorsl W pabora. BHyTpeHHsiss sHeprus
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OJHOATOMHOT'O UJCAJIBHOT'O I'a3a

3.2.3 Buabsl  Temnonepenaud: — TEIUIONPOBOAHOCTh,  KOHBEKIIHUS,
u3nydeHue. TemnoeMkocTb Tena. YenbHas TeIIOEMKOCTh
BemecTBa. PacueT konmvecTBa TEIUIOTH MPH TEIIONepe1aue

3.24 IlepBbiii 3aK0H TepMOAMHAMUKU. [IpuMeHEHHE MEepBOro 3aKoHa
TEPMOJMHAMUKHU K u3omnpoueccam. ['padudeckas nHTepnperarus
paboThI Taza

3.25 TeroBele MamuHbl. [IpyHIMOBL AEHCTBHS TEIJIOBBIX MAllUH.
[TpeoOpazoBaHus YHEPTUH B TEIUIOBLIX MammHax. KoadduiueHt
nosiesHoro aeiictBus (nmanee - KITJ) TerutoBoit mamuubl. [{uki
Kapno u ero KII1/]

3.2.6 Bropoii 3akon TepmomuHamuku. HeoOpaTHMOCTh MpPOIECCOB B
npupoze. TensoBble ABUrareny. OKOJIOTMYECKHE MpPOOIeMBl
TETUIOOHEPTETHKH

3.2.7 TexHUYEeCKHE YCTPOWCTBA: JBHTarelb BHYTPEHHETO CrOpaHus,
OBITOBON XOJIOAUIBHUK, KOHJUIIMOHEP

3.2.8 [TpakTrueckue padotel. i3MepeHue yaenbHOU TEeIJI0EMKOCTH

3.3 ATPEI'ATHBIE COCTOSAHU A BEHHIECTBA. ®A30BBIE [TEPEXO/IbI

3.3.1 [TapooOpa3zoBaHue W KoHAeHcanus. lcmapeHue M KHIIEHUE.
VYnenbHas TEeIUIoTa napoo0Opa3zoBaHusl. 3aBUCUMOCTD
TeMIeparypbl KUIIEHUs OT JaBJICHUS

3.3.2 AOcontoTHasE W OTHOCUTENbHas  BIAXHOCTb  BO3AyXa.
Hacelimennslii nap

3.3.3 Teepnoe Tteno. Kpucramiuueckue u  amopdHble — Tena.
AHM30TpOnUsl CBOMCTB KpHUCTAUIOB. JKuakue KpHUCTaLIbL.
CoBpeMeHHbIE MaTepHaIbI

3.34 [InaBieHre W KpUCTAJUIM3ALMA. YAelbHas TEIJIoTa IJIaBICHHS.
CybnmuMmanus

3.35 VYpaBHeHMe TeroBoro OanaHca

3.3.6 TexHuueckre  ycTpoicTBa: THIPOMETp U IICUXPOMETP,
KaJIOpUMETD, TEXHOJIOTHH MOy YeHHU s COBPEMEHHBIX
MarepraioB, B TOM YHCJIe HAHOMAaTepHasaoB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTrueckue padboTsl. M3MepeHne BiIa)kHOCTH BO3yXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA
4.1.1 OnekTpusanusi Tel. JJeKkTpudyeckuit 3apsa.  JBa  Buna
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QJICKTPUUCCKUX 3apsa10B

4.1.2 IIpoBOOHUKH, TUNIEKTPUKHU U TIOTYIIPOBOJHUKHU

4.1.3 3aKoH COXpaHEHHUS IEKTPUUECKOTO 3apsia

4.1.4 B3anmoneiictBue 3apsaoB. 3akoH KymoHa

415 Onexrpuyeckoe nojue. HampsykeHHOCTh 3IEKTPUYECKOro MOJIs.
ITpuHnun CyIEPIO3ULINH. JInnun HaIPSKEHHOCTU
AIIEKTPUYECKOTO MO

4.1.6 Pabota cun amekrpocrarnyeckoro mois. I[lorennuan. PasHocTh
IIOTEHLIMAJIOB

4.1.7 IIpoBOOHUKM M IUNIEKTPUKHA B IIOCTOSHHOM 3JIEKTPUYECKOM
noje. Juanekrpuyeckasi IPOHUIIAEMOCTb

4.1.8 OnekrpoeMkocTh. KoHaeHcaTop. DNIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOI0 KOHJEHcaTopa

4.1.9 TexHuyeckrue  yCTpOMCTBA:  DIIEKTPOCKON,  BJIEKTPOMETP,
ANIEKTPOCTATUYECKash 3allUTa, 3a3eMJIEHUE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IIPUHTEP

4.1.10 [TpakTnueckue paloThI. N3mepenue IEKTPOEMKOCTH
KOHJIEHCaTopa

4.2

IOCTOSHHBIN JIIEKTPUYECKHWM TOK. TOKU B PABJIMYHBIX

CPEJAX

421 VYcnoBusl CyNIECTBOBAaHHS MOCTOSHHOTO AJIEKTPUYECKOTO TOKa.
Ucrounuku Toka. Cuna Toka. [locTosHHBIN TOK

4.2.2 Hanpsoxenue. 3akon Oma Ji1s yyacTka Lenu

4.2.3 DNEeKTPUUECKOEe COMPOTHUBIIEHUE. YIEIbHOE COMPOTHUBIICHUE
BEIlleCTBa

424 [locnenoBarenbHOE, MapajuieibHOE, CMENIAaHHOE COEIUHEHUE
MIPOBOJHHUKOB

4.2.5 Pabota snextpuueckoro Toka. 3akon [[xoyms - Jlenma

4.2.6 MoUIHOCTb IEKTPUYECKOTO TOKA

4.2.7 anekTponBukymas cwuna (mamee - O3JIC) u  BHyTpeHHee
CONPOTUBJIEHWE HCTOYHUKA TOKa. 3akoH Owma i MNOJHOH
(3amMKHYTOI) 3nekTpuyeckor nenu. Kopotkoe 3aMbikanue

4.2.8 ONEKTPOHHAs MPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTD

COIIPOTHBIICHHSI METaJUIOB oT TEMITEPATYPHI.
CBepXIpoBOIUMOCTh
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4.2.9

OnexTpuueckuil Tok B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBogauku. CoOCTBeHHass M NPHUMECHAs MPOBOAUMOCTD
IIOJIyTIPOBOJHUKOB. CpoiicTBa p-n nepexozna.
[TomynpoBOAHUKOBBIE TPHUOOPHI

4.2.11

ONEKTPUYECKUM TOK B D3JIEKTPOIMTAX. OJEKTPOJIUTUYECKAs
Jucconuanus. DIeKTpon3

4.2.12

Onektpuueckuit  Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSATEIbHBII paspsz. Paznuunbie THIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1nasma

4.2.13

TexHU4ecKkrue yCTpOMCTBA: aMIEPMETP, BOJBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE puOopHI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COIMPOTUBIICHUS,
BaKyyMHBIIl ~ J1HON,  TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJTYTPOBOAHUKOBBIN TNOJI, TaJIbBAHUKA

4.2.14

[IpakTtuueckue paboThl. l3yueHue CMENIaHHOTO COCAUHEHUS
PE3UCTOPOB.

U3mepenne OJIC wucTtouHMKa TOKa M €ro BHYTPEHHEro
conpotuneHus. HaGmoaenue snekrponusa

IIpoBepsiemble 2s1eMeHThI coaep:xanus (11 kiacc)

Kon Kon [IpoBepsieMble >TIEMEHTBI COAEPIKAHUS
pasznena | mpoBepseMor
0 BJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE TIOJIE. 2JIEKTPOMATHUTHAS NHYKIWA

43.1 ITocTositHHBIE MarHuThl. B3aumMoeiicTBIE TOCTOSHHBIX MAarHUTOB

4.3.2 MarautHoe mone. Bektop MarHuTHOM WHAYKUMH. [IpuHnmmn
cynepno3uuuy. JInHum MarHuTHOM MHAyKUuM. KapTuHa nuHuit
MarHUTHOM MHTyKIIUH TOJISI TOCTOSSHHBIX MarHUTOB

4.3.3 MarauTHOe 1oJie NMPOBOJHMKA C TOKOM. KapTuHa NMHUN 1O
JUIMHHOTO TIPSIMOTO IPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMKA,  Karymkhu ¢  TokoM. OmbeIT  Opcrena.
B3aumozeiicTBre MPOBOIHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOyJIb M HallPaBJIEHUE

4.3.5 Cuna Jlopenna, ee Moaynb UW HampaBieHHE. JIBHXKeHHE
3apsDKEHHOM 4acTHUIBI B OJHOPOJHOM MarHuTHoM nose. Pabora
cuibl JIopeHua

4.3.6 SIBneHue eKTpOMarHuTHOM UHTyKLIUH
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4.3.7 IToTok BeKTOpa MarHUTHOM MHYKIUU

4.3.8 OJIC mHAYKIMU. 3aKOH 3EKTpOMarHuTHOM nHAyKiuu dapazaes

4.3.9 Buxpepoe anekrpudeckoe moie. 31C MHAYKIUHA B TIPOBOTHUKE,
JIBIDKYIIIEMCSI [TOCTYIATEIbHO B OJIHOPOJHOM MAarHUTHOM T10JIE

4.3.10 [TpaBuiio Jlenna

4.3.11 NunyktuBHOCTh. SIBNenue camounaykuuu. IC caMOMHAYKIIUU

4.3.12 OHeprusi MarHUTHOT'O MOJISL KaTyIIKHU ¢ TOKOM

4.3.13 ONEeKTpOMarHuTHOE I0Jie

4.3.14 TexHnueckue YCTpOWCTBA: IIOCTOSIHHBIE Mar"uThl,
AIIEKTPOMArHUTHI, 3JIEKTPO/IBUTATENb, YCKOpUTENN

SJICMCHTAPHBIX YaCTHULl, THAYKIIHMOHHAs IICYb

4.3.15 [Tpaktudeckue paboThl. M3yueHre MarHUTHOTO TOJIS KaTyIIKy C
TOkOM. MccnenoBanue AeWCTBUS IOCTOSSHHOIO MarHuTa Ha
pamKy c TokoMm. lccrienoBaHue sBII€HUS 3JIEKTPOMAarHUTHON
UHTYKIUH

KOJIEFAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE KOJIEFBAHUA

51.1 KonebarenrHas cucTeMa. CB0OOIHEIE KoJIeOaHus.
Napmonnveckue konebanus. [lepuon, vacrora, amrmmuTyga |
¢aza xonedbanmit

512 IIpy>knHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK

5.1.3 VYpaBHeHHE TapMOHUYECKHX KojeOanuil. Kunemarnueckoe u
JUHAMHYECKOE OMMCaHUE KOIeOaTeTbHOTO TBUKCHHUS

5.14 [TpeBpartieHre SHEPrUK MPH TapMOHUYECKUX KojeOaHusX. CBA3b
aAMIUTUTYIBI KOJIEOaHUI MCXOMHOW BEIMYUHBI C aMIUTUTYIAMH
KoJie0aHMii ee CKOPOCTH M YCKOPEHUS

5.15 KoneGarenbHblii  koHTYyp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE
KoJieOaHHUs B HUJCAJIbHOM KojeOaTelbHOM KOHTYype. AHalIoTus
MEXYy MEXaHMUYECKUMHU M 3JIEKTPOMArHUTHBIMHU KOJICOAHUSMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUs JHEPruu B UJCATBHOM KojeOaTelbHOM
KOHTYpe

51.7 BrinyX1eHHBIC MEXaHUYECKUE KosieOauus. Pe3onanc.
PezonancHast kpuBas. BbIHYXJeHHBIE 3JIEKTPOMAarHUTHBIC
KoJ1e0aHMsL.
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5.18

ITepemenHblil ToK. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh MEPEMEHHOTO TOKAa. AMIUITMTYIHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoncTBo, mnepegaya u norpediieHHE
ANEKTPUYECKON  SHEpruu.  OKOJOTMYECKUE  PHUCKU  IIpH
IIPOU3BOJICTBE NEKTPUYECKOI SHEPIUH. Kynsrypa
MCII0JIb30BaHUS 3JIEKTPOIHEPTUH B [IOBCEAHEBHOMN KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceicMorpad, 3JMeKTpUIECKU 3BOHOK,
JIMHUM 2JeKTponepeaay

5.1.12

[Tpaktudeckue paboThl. VccienoBaHue 3aBHCHMOCTH TIEpHOAA
MaJIbIX KoseOaHMH Ipy3a Ha HUTHU OT JJIMHBI HUTU U MAacChl
rpysa. HMccinemoBanue TI€peMEHHOr0O TOKa B LENH W3
IIOCJICZIOBATEIIBHO COEJUHEHHBIX KOHIECHCATOpa, KaTylIKH W
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, YCJIOBHs pacrpocTpaneHus. llepuosn.
CkopocThs pacrpocTpaHeHUs: W JUiMHa BOJHBL. [lomepeunbie u
MIPOJIOJILHBIE BOJTHBI

522

WnTepdepenus u nudpakiys MEXaHHIECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp
3ByKa

5.24

DNEeKTpOMAarHuTHbIE BOJIHBL. Ycnosus U3JIy4YeHUS
JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHranus Bekropos E, B
u V' B 3JIEKTPOMAarHUTHOMN BOJIHE B BAKYyMe

525

CBolicTBa 3MEKTPOMarHUTHBIX BOJIH: OTPa)K€HHUE, MPEIOMIICHUE,
nojsipuzanus, — audpakuus, — uHTeppepenuus.  CkopocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH. [IpumeneHne
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHIMIBI  pagMoOCBA3M W TENEBUACHUs. Panuonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPY KaIoIIEH cpeibl

5.2.8

TexHuyeckre  yCTpPOWCTBA:  MY3bIKAJIbHBIE  HHCTPYMEHTHI,
YIBTPAa3BYyKOBasA AWMArHOoCTUKAa B TEXHHMKC W MCAWLUHE, paaap,
pPaguoONPUEMHHK, TEJICBU30p, aHTeHHa, TenedoH, CBY-meun

5.3

OIITUKA

53.1

[IpssMoMHEHOE PaCIIPOCTPAHEHHUE CBETA B OJHOPOIHOM Cpele.
JIy4 cBeta
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5.3.2

OrpaxeHnue cBeTa. 3aKOHbI OTpakeHust cBera. llocTpoenue
N300paKEHHI B TUIOCKOM 3€pKaJie

5.3.3

ITpenomienue cBera. 3aKOHBI IPEIOMIICHHS CBETA. AOCOIFOTHBIM
MOKa3aresb MPeIOMICHHS

5.34

ITonnoe BHyTpeHHee oTpaxeHue. lIpenenpHbBI yros MOIHOIO
BHYTPEHHEIO OTPa’KEHUS

5.3.5

Hucnepcus ceeta. CIIOXHBIN cocTaB O6enoro cBeta. LiBet

5.3.6

CoOuparonue © pacceWBarOIIUe JHH3BL. TOHKas JIMH3A.
@DoKyCcHOE pacCTOSIHHE W ONTHUYECKash CHJIa TOHKOM JUH3BI.
[TocTtpoenue m300pakeHUd B COOMPAIOIIUX W PACCEHUBAIOIINX
nuH3ax. DopMmyna TOHKOW JIMH3BlL. YBEIMUYEHHUE, JaBacMoe
JIMH301

5.3.7

[Ipenensl npUMEHUMOCTH TEOMETPUYECKON ONTUKH

5.3.8

Wnrtepdepenius cBeta. KorepeHTHble HCTOUHUKU. YCIOBHS
HaOM0eHus MaKCUMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTWMHE  OT  JABYX  CHH(]a3HBIX
KOT€PEHTHBIX MICTOUHUKOB

5.3.9

Hudpakuus cera. JludpakuuoHHas pemieTka.  YCIOBHUE
HaOI0IeHUs ITIaBHBIX MaKCHMYMOB pu MTaJICHUN
MOHOXPOMAaTHUYECKOT'0 CBETa Ha JU(PPAKLUOHHYIO PEIIETKY

5.3.10

Honﬁpnsam/m CBCTa

5.3.11

TexHuyeckue  ycTpoHCTBa:  OYKHM, Jymna, (oroammapar,
MPOEKIMOHHBIM anmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKINOHHAS PEIETKA, MOJIIPOU]

5.3.12

[TpakTueckue paboThl. M3mMepeHue mokazaresns MPEeIOMIICHUS.
HccnenoBanue cBOWCTB M300pakeHUI B nuH3ax. HaOmromeHue
JIACTIEPCUU CBETA

SJIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTU

6.1 I'panuibl MPUMEHUMOCTH KJIacCUYecKord mMexaHuku. [loctymarsl
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIUIT OTHOCHTEIBHOCTH DWHIITEHHA

6.2 OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU H
COKpAILIEHUE JUIMHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHOMN YaCTHUIIBI

6.4 CBsi3b MacChl C DHEPrUel U WUMITyJHCOM CBOOOIHOW YACTHIIBI.

DHeprus MoKosi CBOOOTHOM YaCTUIIBI

KBAHTOBAS ®U3UKA
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7.1 DJIEMEHTBI KBAHTOBOMU OIITUKU
711 ®otonsl. Popmyna Ilnanka cBs3u >HEpruu (OTOHA C €ro
4acTOTON. DHEprusi U UMITYJIbC (POTOHA
7.1.2 OtkpeiTue u wuccienoBanue ¢orodpdexra. Omnbiter AT
CroneroBa. 3akonsl poroadpdexra
7.1.3 VYpaBuenue DitnmreitHa ms Gotodaddexra. "KpacHas rpanuma"
dororddekra
7.1.4 Hasnenue ceera. Onwitel I1.H. JleOenena
7.1.5 XUMHUYECKOE JICHCTBUE CBETA
7.1.6 TexHudyeckne  ycrpoiicTBa:  (OTOANIEMEHT,  (OTOJATUHK,
conHeuHasi 6barapesi, CBeTOIUO]]
7.2 CTPOEHHME ATOMA
7.2.1 Monens aroma Tomcona. OnbiTel Pesepdopaa mo uccienoBaHuio
cTpoeHus aroma. [Imanerapaas Mmozens aroma
71.2.2 [Toctynarel bopa. M3nyuenue u mnomiomieHue (GOTOHOB MpHU
IIepexXoJie aroMa C OJHOTO YPOBHS JHEPIMM Ha JIpyrou. Buuel
cnekTpoB. CIIeKTp ypoBHEH SHEPTUU aToMa BOI0poa
7.2.3 BonnoBeie  cBoiictBa  yactuu.  Bomael  ge  Bpois.
KopnyckynsipHo-BoHOBOM fyanusM. Judpakiiys 31eKTpoHOB Ha
KpHUCTaIIax
724 CnoHTaHHOE M BBIHY)KIEHHOE W3JIy4YeHHE. YCTPONCTBO H
MPUHLINI paOoTHI Jiazepa
7.25 TexHnueckue YCTpOWCTBA: CIIEKTPaJIbHBIN aHaIu3
(criekTpocKkoI), 1a3ep, KBAaHTOBBIN KOMITBIOTED
7.2.6 [Tpaktuueckue padotsl. Habmonenue mTuHeHyaToro crnekrpa
7.3 ATOMHOE A/1PO
7.3.1 MeTonb! HAOMIOEHNS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII
7.3.2 OtkpeiTHe  paauoakTUBHOCTH. OmbiTel  Pesepdopma mo
OTIpPEJICJIEHUIO COCTaBa PaJMOAKTUBHOIO M3nyueHHus. CBoHCTBa
anb(a-, O6era-, raMMa-u3JIydeHusl. BiusHHEe pagnoaKTUBHOCTH
Ha JKUBBIE OPTaHU3MBI
7.3.3 OtkpelTHe TpoTOHAa M HeWTpoHa. HykiioHHass Moxenb sjapa
I'eitzenOepra - MBanenko. 3apsia siapa. MaccoBoe 4uciio sipa.
N3otomnsl
7.3.4 Anbda-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacma.
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FamMa-n3nydenue. 3aKoH paJOaKTHBHOIO paciajia

7.35 OHeprusi CBA3M HYKJIOHOB B sjpe. Snepubie cuubl. Jledexr
Macchl g1pa
7.3.6 Snepuble peakuuu. [leneHue u CUHTE3 AP
7.3.7 SAnepupiii  peaktop. TepmosinepHsiii cunTe3. IIpobnembl u
HNEPCHEKTUBBI SJIEPHOM 3HEPreTUKH. DKOJIOTMYECKHE AaclEKThl
AJIEPHOMN SHEPrETUKH
7.3.8 OneMeHTapHbIe YaCTHLIBI. OTtkpbiTHE MO3UTPOHA.
@dyHnaMeHTalbHbIe B3aUMOAEHCTBUS
7.3.9 TexHnyeckue ycTpOHCTBa: J0O3UMETp, Kamepa BuibcoHa,
AJIEpHbIN peakTop, aToMHast bomOa
7.3.10 [TpakTueckue pabotbl. HccnenoBanue TpekoB yacTUl (IO
TOTOBBIM (poTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3BezgHoro neba. Co3Besnusi, spKue 3Be3/bl, IUIAHETHI, UX
BUIMMOE JIBUKECHUE
8.2 Conuneunas cucrema. [lmanersl 3emHON rpynnbl. [lnanersi-
THUTAaHTBl U WX CIIyTHHUKH, KapJIUKOBBHIEC IIAHEThL. Maible Tena
ConHeyHOl CUCTEMBI
8.3 Comnnie, ¢porochepa u armocdepa. CoaHedHass aKTUBHOCTh
8.4 Hcrtounuk 3Heprun ConHLa U 3B€3]1
8.5 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHUMOCTb,
paauyc,  Temmeparypa, HMX  B3auMoOCBs3b.  Jlmarpamma
"CHIeKTpaJIbHBIA  KJIaCC - CBETUMOCTH". 3BE€3lbl IVIABHOM
MIOCJIEI0BAaTENbHOCTH. 3aBUCHUMOCTh "'Macca - CBETUMOCTB' IS
3Be3]l INIABHOW MOCIIEI0BATEIEHOCTH
8.6 Buytpennee ctpoenue 3Be3q. COBpeMeHHBbIE MPEACTABICHUS O
npoucxoxkaeHnu U sBomonnu ColHIA U 3Be3d. OTalbl KU3HU
3BE31
8.7 Mneunsiii Ilyte - nHama Tlamaktuka. CrnupanbHas CTpyKTypa
[NanakTuku, pacnpeneneHue 3Be3i, raza u nelUid. [lomgoxenue u
newkenne ConHua B [amaktuke. Ilnmockas u  cdepudeckas
HOACUCTEMEI [ amakTHKU
8.8 Tunbl ramaktuk. PaauoranakTuku v KBazapbl. UepHbIE ABIPHI B
Apax rajJakTUK
8.9 Bcenennas.  Pacmmmpenune  Bceenennoil.  3akon — XaO6ma.

Paz6eranue ramaktuk. Bo3pact u pammyc BcenenHoit, Teopus
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bonbuioro B3peiBa. Monens "ropsueil Beenennoit". PenukroBoe
U3JTy4eHHe

8.10 Macmrabnas  cTpykrypa  Bcenmennoil.  MeraramakTuka.

Hepemiennsie mpoOieMbl aCTPOHOMHH

IIpoBepsiembie Ha EI'D no ¢pu3nke TpedGoBanus

K pe3yJIbTaTaM O0CBOEHHsI 0CHOBHOM 00pa30BaTe/IbHOIi MPOrpaMMBbl

cpeaHero o01ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOoBaHUS

[IpoBepsieMmbie TpeOOBAaHUS K IPEIMETHBIM PE3YIIbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeNIbHOM MPOTrpaMMbl CPETHETO 00I1Iero 00pa3oBaHUs

1

ChopMHpOBaHHOCT, YMCHHM  pacrio3HaBarh (U3HUYECKUC
(mporiecchl) 1 OOBACHATH X HA OCHOBE M3yUYEHHBIX 3aKOHOB

SIBJICHUA

Bnanenne  ocHoBomoiararoliuMu  (U3MYECKMMH  HOHATUSAMH U
BEJIMYMHAMU, XapaKTEPU3YIOUIMMH (PU3NUECKUE POLIECCHI

ChopMHpOBaHHOCT, ~ YMEHMH  NPUMEHSATh  3aKOHBl  KJIACCUYECKOM
MEXaHHUKH, MOJIEKYJISIPHON (U3UKU U TEPMOJUHAMUKH, IEKTPOINHAMUKH,
KBaHTOBOM (M3MKM U1 aHalu3a U OOBSICHEHMs SIBJICHUN MHUKpOMHUpA,
MakpoMMpa W MeramMmpa, pas3iuyaTb YCJIOBHUs (TpaHUIlbl, 001acTH)
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IMOHUMAarb BCEOOIIMH XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB U OTPaHUYEHHOCTb HMCIIOJIb30BaHMS YaCTHBIX
3aKOHOB; aHAJIM3MPOBATh (PU3UUYECKUE MPOLECCHI, HCIOJB3Ys] OCHOBHbIE
MIOJIOKEHM S, 3aKOHBI U 3aKOHOMEPHOCTHU

ChopMUpPOBaHHOCTH YMEHHUS PA3JINYaTh YCIOBUS IPUMEHUMOCTH MOJIENIei
(bu3MYECKUX TeJl U MPOIECCOB (SBICHMIA)

ChopMupoBaHHOCTH YMEHUS pellaTh PacUETHHIE 3a/1a4i C SBHO 3aJaHHOU
W HESIBHO 3aJaHHOW (U3MYECKOW MOJENbI0: HAa OCHOBAaHWM aHAIIA3a
yCIIOBUSL BBIOWpATh (PU3MUECKHE MOJAENH, OTBEYAIOIIME TPeOOBAHUAM
3aJa4H, HpI/IMeHSITI) q)OpMy.]'IBI, 3aKOHBI, SaKOHOMepHOCTI/I 158 HOCTy.]'IaTI)I
(GU3MUECKUX TEOPH TMpPH HCIOJB30BAHUM MAaTeMaTHYeCKHX METO/I0B
peHIeHI/ISI 3aaa4, HpOBO}II/ITL pacquLI Ha OCHOBAHUU UMCHOIIIUXCS OAHHBIX,
aHAJIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM
HOHy‘ICHHBIX pe?;y.]'H)TaTOB

Pemare kauecTBeHHbIE 3a7ayd, TpeOylolHe NPUMEHEHUS 3HaHUN U3
Pa3HBIX pa3AeioB IIKOJIBHOTO Kypca (PU3MKH, a TAaKXKe UHTETpalliy 3HaHUH
W3 JIpyrUX MPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA: BBICTPauBaTh
JIOTUYECKYI0 LIEMOYKY pacCyXIE€HUH C OMOpOH Ha H3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U PU3NYECKUE SBICHUS

Bragenue OCHOBHBIMM METOJAaMH HAay4YHOTO TO3HAHHUSA, UCIIOIb3YEMBIMH B
¢u3uKe: MPOBOOUTH NPSMbIE M KOCBEHHBIE H3MEpEHHs (PU3NYECKUX
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BEJIMYMH, BBIOMpas ONTUMAIBHBIA CHOCOO0 W3MEpEHUs W UCHOIb3YS
W3BECTHBICE METOMbl OIICHKH IOTPEIIHOCTeH HM3MEPEHH, MPOBOIUTH
HCCIIC/IOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIHYMH C HCIOJIb30BaHUEM
OPSMBIX H3MEPEHHUH, OOBSICHATh MONYyYCHHBIC PE3YJIbTAThl, HCIIOJb3YSI
(bI/I3I/I‘IeCKI/Ie TCOPHHU, 3aKOHBI U IOHATHA, U ACIATH BBIBOIBI; CO6JHOZ[3.TB
npaBuiia 0€30MacHOro Tpyaa MPH MPOBEICHUU HCCICIOBAHMN B paMKax
y4eOHOTO JKCIEPUMEHTa M Y4eOHO-HCCIIEIOBATEIbCKON JIESITEIBHOCTH C
UCIIOJIb30BaHKEM IHM(DPOBBIX U3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
o0opynoBaHus

ChopMHupOBaHHOCTh YMEHHI aHAIM3UPOBATh M OIICHUBAThH IOCIICICTBUS
OBITOBOM W TPOM3BOACTBCHHOHN JEATCIBLHOCTU YEJIOBEKAa, CBA3aHHOW C
(U3HYECKUMH TPOIECCaMH, C TIO3MIMA SKOJOTHYECKON Oe30macHOCTH;
NPEJCTAaBICHUNA O pPAlMOHAJIBHOM IIPUPOIOINONB30BAHUN, a TaKXkKe
Pa3yMHOM HCIIOJIb30BAaHUU IIOCTH)KGHI/IfI HayKu H TEXHOJIOTUH JJIA
JabHEHIIET0 Pa3BUTHS Y€JI0BEUYECKOrO 00IIecTBa

OBnameHue pa3iMuHbIMH  criocobamu  paboTel ¢ HHQOpMAIHei
¢u3N4YecKkoro  ComepKaHUs ~ C  HCIONB30BAHMEM  COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHHM KPUTHUECKOTO aHAN3a
Y OLIEHKH JIOCTOBEPHOCTH TMOIy4aeMOl HHPOPMAITIH

10

CdopmMupoBaHHOCTH YMEHHI MPUMEHSTH OCHOBOITOJIararone
aCTPOHOMHUYECKHUE MOHSATHUS, TCOPUHU U 3aKOHBI JJI aHANU3a U OObSICHEHUS
(UBUYECKUX TPOIECCOB, TMPOUCXOMANIMX Ha 3BE3/1aX, B 3BE3IHBIX
CUCTeMax, B MEXraJaKTUYeCKON cpene; IBUKEHHUS HEOECHBIX Tell,
3BOJIIOLINY 3Be31 U BeeneHHou

IlepeyeHsb 3j1eMeHTOB coaepxanusi, mposepsieMbIX HA EI'D nmo ¢pusuke

Kox Kon [IpoBepsieMblii SIEMEHT COAEePIKAHUS
paszena | 3JeMeH
/TEMBI Ta
1 MEXAHHUKA
1.1 KUHEMATHUKA
1.1.1 |Mexanuueckoe asmxkeHue. OTHOCUTEILHOCTE MEXAHUUYECKOTO JIBHUIKEHMUS.
CucreMa orcuera
1.1.2 |MarepuanbHasi TOUKa. Z A TpackTo

Ee panuyc-Bexrop:
F()=(x(), y(1).2(1)), i| aF

TpaeKTopus, P
nepeMelieHHe: ()
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yTh.
CroxxeHue nepeMenieHuin:

AT, = AT, + AF,

1.1.3 |CkopocTh MaTepuaabHON TOUKH:
-~ Ar =
v=— =rI = (U v,V )
t X1y =z )
At At—0
AX : : .
O, = A =X, apanmornuno Yy = Y, U, = Z;
At—0
Crnoxenue ckopocteit: Uy =0, +U;,
Boluncnenne mepemenieHMss M IYTH  MaTepUaNbHOM  TOYKH  IMPHU
MPSIMOJTMHEHHOM JIBH)KEHHUH BJIOJIb OCH X 110 TpadUKy 3aBUCUMOCTH Vi (t)
1.1.4 - Av »
VCKOpeHHe MaTepUatbHON TOuKH: & = =0 =18,8,,8, )
At
At—0
Av - ' -
— X — — _
a, = AL = (Ux )t , AaHAJIOTUYHO &, = (Uy )t ,a, = (Uz )t.
At—0
1.1.5 |PaBHOMepHOE NPSIMOIMHENHOE IBUKEHUE:
X(t) = X, + 0yt
v, (t) = vy, = const
1.1.6 |PaBHOYCKOpEHHOE IIPIMOIUHENHOE IBUKEHUE:
Y

2
X(t) =X, +00Xt+%

v, (t) =y, +ayt
a, = const
UZZX _Ulzx = 2a'x (XZ _Xl)

g _ Uty
[Tpu nBUXKEHUH B OTHOM HaIPaBJICHUU MYTh © = > g
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1.1.7 |CobomHoe mageHue. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBumxkeHue Tena, OpPOIIEHHOrO IOA
yriom % K rOpu30HTY:
X(t) =X, + Uyt =X, + 0, COS -t - 5
2 2 ;’; 0
g | t |
Y(t)= Yo+ t+—2— =y, +1, sina-t— 3
2 2 Vo a
v, (t) =0y, =1, COS @ R
. 0 Xp X
v, (t)=0,, +9,t =0, sina—gt
9,=0
g, =—g = const
1.1.8 |KpuBosnuHeiiHoe jBWXeHHE. JIBHXKEHHE MarepuajbHOM TOUKH IO
OKPY>KHOCTH.
VrooBas W JHHEHHas ckopocTh Toukum: U =OR . Tlpu paBHOMepHOM
2n
JBYO)KEHUM TOYKH 110 OKPY>KHOCTH @ = T 2nv
UZ
LleHTpocTpeMUTENBHOE YCKOpEHHEe TOYKH: @, = - ®’R. TlomHoe
YCKOpEHHe MaTepuaaIbHON TOUKU
1.1.9 |Tsepmoe teno. [locTynarenpHOe U BpamareabHOE IBUKEHNE TBEPIOTO Tella
1.2 JMHAMUKA
1.2.1 |UuepumansHble cuctembl orcueta. [lepBbrii 3akoH Herotona. ITpuHimm
OTHOCHUTENbHOCTH ["anumes
1.2.2 m
Macca tena. [ImorHocTs Bemmecrsa: P = \7
123 |Cuna. TIpHHLMN CYTIEPNO3UIIN CUIL: Foapuoneiors = 11+ Fy 100
1.2.4 |Bropoii 3akoH Hetorona: nis marepuansHoit Touku B UCO
F=ma; Ap=FAt npu F = const
9 -y
1.2.5 |Tperuit 3akoH HploTOHa 11 MarepuanbHbIX  _. -
E —-F F, Fy
TOYECK: T2 ="
1.2.6 |3akOH BCEMHPHOIO TATOTEHUS: CHJIbl HPUTSDKEHUS MEXIY TOYEUHBIMU

m,m
— 12
MacCcCaMU PAaBHBbI F=G R2 .
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Cuja TSKCSCTH. HCHTp TSDKCCTH Tejla. 3aBUCUMOCTL CHUIBI TSKECTH OT
BBICOTHI h Haa IMMOBEPXHOCTHIO INIAHETHI paanyCoOM Ro:

mg = GMm
(R + h)2

1.2.7 |Cuna ynpyroctu. 3akon I'yka: Fx = -kx

1.2.8 |Cwuia tpenus. Cyxoe TpeHue.
Cuna tpennst cxombxenmst: T = HN
CuJia TpeHus TOKOSI: Fp, <uN
KoaddunueHnt tpenus

1.29 F
Jasnenue: P = S

1.3 CTATUKA

1.3.1 |MoMEHT CHJIbI OTHOCUTEIHHO OCH BpPAIICHUS:
|M| =Fl , roe 1 - miaeyo cuiibl F  OTHOCHTENBHO
ocH, MPOXOIAIICH yepes TOUKY O =
NEPIECHIUKYIISIPHO PUCYHKY

1.3.2 |lentp wmacc Ttena. LleHTp wMacc CHCTEeMBI MarepUalbHBIX TOYEK:
S MM+ _
o = mm, +.. - B omHOpomHOM MoOJie TSDKECTH (9 = ConSt) LEHTP
Macc Tejla COBIAAET C €ro IEHTPOM TSHKECTH

133 M, +M,+..=0
VYcnosus paBHoBecus TBepaoro tena B MCO: lEl N 'Ez L -0

1.3.4 |3axon I[Tackans

1.3.5 | Tasnenue B xuaxoctn, nokosmeiics 8 UCO: P = Py +pgh

136 3akoH APXI/IMeH33 FApx = _PBBITCCH ’
eciu Teno U KUIKoCcTh mokosATcs B UCO, 1o Fapx = PYVasmecn
YcnoBue TUIaBaHUS T

14 3AKOHbI COXPAHEHI S B MEXAHUKE
141 HNmnynbc MarepuaibHON TOYKH: p=mu
142 | Umnynse cucremsr ten: P = Py+ Py + -
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1.4.3

3aKOH M3MCHCHUS U COXpaHCHHA UMITYJIbCA:

BUCO AP =A(Py+ Py + ) = Py AL+ P AL+ ..

B ICO Al_j :A( I_j1+ I_jz +) =0 , €CJIH éBﬂemH +F, e =0

PeaktuBHOE JABUXKCHHUEC

—

1.4.4 |PaGota cuibl Ha MAJIOM TIEPEMEIICHHH: F
A:‘F‘~|AF|-c05a:FX~Ax ‘_d(
Ar x
145 |MomHOCTb CHJIBI: —
eciu 3a Bpems Al paGora cuel usMensieTcs Ha o F
AA | TO MOIIHOCTb CHJIBI -
(Y]
AA
P=— =F-.v-cosa
At At—0
146 mo®  p°
Kunernueckast sHEprHs MaTepuanbHoOi Touku: E . = > = o
m
3aKOH U3MEHEHHUs KHHETUYECKOM YPHEPTUU CUCTEMBI MaTepUaIbHBIX TOUYCK: B
HNCO AE_, =A+A, +..
1.4.7 |IloTeHnuanbHast YHEPTHUS:
JJIs1 IIOTCHIOUAJIbHBIX CHUJI A&Z = ElI'IOTCHL[ - E2n0TeHu = _AEnoTeHu .
[loTeHnmanbHas SHEpPrusi MarepualbHOM TOYKM B OZHOPOIHOM IIOJIE
TSOKECTU: Enorerns = Mgh.
[ToTennmanpHas YHEPTUS yIPYTO Ae(hOPMHUPOBAHHOTO TeJIa:
kx?
TIOTCHI] = 2
1.4.8 |3akoH U3MEHEHUS U COXPAHEHHSI MEXaHHUUECKOW SHEPTUU:
EMCX = EKI/IH + EHOTeHﬂy
B HCO AEME:X = ABCCX HEIOTCHIL. CHUJT
B CO AEMCX =0 , €CITH Agcex nenoren, cin = 0
1.5 MEXAHUWYECKUE KOJIEBAHW A 1 BOJIHBI
15.1 |[apmonmndyeckue kojiebaHUsi MarepuadbHON TOuku. Amiumtyga u (dasza
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kosicOanuii. Kunemarnueckoe OmnmmucaHue:

x(t) = Asin(ot+9,)

a, (t) = (Ux )t = —mzx(t) =a,+0’x=0 , TII€ X - CMEIIEHHUE U3 IOJI0KEHUS
paBHOBECHSL.

JlnHamMuyeckoe onucaHue:
2
may = -kx, rae K =Mo® . D1o 3maunt, uto Fx = -KX.

DHepreTuvecKoe oNrcaHue (3aKOH COXPaHEHUSI MEXaHUUECKON SHEPTUH):

mo®  kx®  mu? ?
O 2~ W -2 _ const
2 2 2 2

CBs13p  aMIUIUTYyZbl KoJ€OaHUH CMELIEHUS MaTepualbHOW TOUKH C
aMILTUTyaMH KojleOaHHH ee CKOPOCTU M YCKOPEHHUS:

2
Upnax =(‘0A1 Apax = O A

152 2n
Tleprox 1 9acToTa KoxeGaHuit: | = o = v
[Tepmon Manblx CBOOOIHBIX KOJIEOAHUM MAaTeMaru4yeckoro MasTHUKA!
|
T=2n \/: .
g
m
Ilepron cBOGOMHBIX KoJIebaHuii NPy KUHHOTO MasTHUKA: | = 275\/%
1.5.3 |BriHy)aeHHbIe Konebanus. Pezonanc. PezoHancHas kpuBas
1.5.4 |Ilonepeunsle U MpoOAOJIbHBIE BOJHBI. CKOPOCTh paclpoCTpaHEHUs U JJIUHA
v
Bomubr: M =0T =—
v
WnTepdepennus u nudpaxiys BOJIH
1.5.5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVYJISIPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOIJIEKVJISIPHA ST ®U3UKA
2.1.1 (Monmenu cCTpoeHHS Ta30B, JKUAKOCTed © TBepabix Tten. Ilycteb

TepMOIMHAMUYecKasi cuctema (Teno) cocTouT u3 N OIMHAKOBBIX MOJIEKYI.

N m

Toraa KOIMYECTBO BemecTsa ¥ — N E ,
A
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rie Na - uucio Aporafpo, m - mMacca cucteMsl (Tena), M - MonspHas macca
BEIIECTBA

2.1.2 |TeroBoe MBMKEHHE aTOMOB M MOJICKYJT BEIIECTBA

2.1.3 |B3aumopeicTBUE 4aCTUIL] BELLIECTBA

2.1.4 | Aucddysus. BpoyHoBckoe nBuxeHue

2.1.5 |Monens naeansaoro raza 8 MKT

2.1.6 |Ca3p Mexay JaBlI€HHEM W CpeAHEH KUHETHYECKOH dHEeprueu
MOCTYMAaTeIbHOTO TEIUIOBOTO JIBIDKCHHSI MOJIEKYJI HJICaJIbHOTO rasa
(ocroBHOE ypaBHeHue MKT):

1 - 2 moz)2 2 .
p=_-mnv-=—-n- =-N-&,, me mo - Macca OXHOH MOJIEKYIIB,

2 3

- KOHICHTpAUHWA MOJICKYJI

2.1.7 |AGcomrotHas Temmeparypa: T =1°+ 273 K

2.1.8 |Ces3p Temmeparypbl Ta3a CO CpeAHEH KHHETHYECKOH DHeprueu
MOCTYTATEIbHOTO TEIJIOBOTO ABMKEHHS €r0 MOJICKYIL:

- 2
gl‘[OCT = mOU = § kT
2 2

2.1.9 |VYpaBuenwue p = nkT

2.1.10 |Mogneinb uaea bHOTO ra3a B TepMOIMHAMUKE:

{YPaBHeHI/Ie MenneneeBa — Knanelipona

Bripaxxenue 111 BHyTpEHHEH SHEpTrun

VYpaBHenune Menzeneena - Kianeiipona (nmpumeHrMbIe GOPMBI 3aIIUCH):

pV =L RT = yRT = NKT | o= PRT

u o

BelpaxkeHne a1 BHYTPEHHEH HHEPIrHM OJHOATOMHOIO HJEaJIbHOIO rasa
(mpuMeHuMBbIe (OPMBI 3aIHUCH):

U=3wT=3nkr=3Mpr—vem=3 v
2 2 2

2p

2.1.11 |3axon /lanbTOHa U1 JaBICHUS CMECH Pa3pEKECHHBIX Ta30B:

pP=p1+tp2+t..

2.1.12 |M3omporiecchl B pa3pekeHHOM rasze ¢ MOCTOSHHBIM 4uciaoM MoJiekyn N (¢
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IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA v ):

uzorepma (T = const): pV = const,

P _
n3oxopa (V = const): ? = const

\Y
u3o0apa (p = const): T = const

I'paduueckoe mpencrasieHue uzomnpoieccoB Ha pV-, pT- u VI-quarpammax.

OO0beqMHEHHBII ra30BbII 3aKOH:

ﬂ = const
T

JJIA MOCTOAHHOI'O KOJIMYECCTBA BEIICCTBA v

2.1.13 |HachlmienHble W HEHACHIIEHHbIE mapbl. KauecTBeHHass 3aBHCHMOCTH
IUIOTHOCTA ¥ JABIICHUS HACBHIIIGHHOTO Tlapa OT TEMIEpaTyphl, HX
HE3aBHCHMOCTH OT 00beMa HACBIIIICHHOIO Tapa

2.1.14 | BnaxHOCTb BO3yXa.

. pnapa (T ) _ pnapa (T )
OTtHOCHUTENBHAS BIAKHOCTE: @ = - T
pﬂacmm. napa ( ) p HACBILLL. [1apa ( )

2.1.15 |3meHeHue arperaTHbIX COCTOSHUI BEIIeCTBA: MCMAapeHHe W KOHACHCAIIUS,
KUTIEHUE XUIKOCTH

2.1.16 |3meHeHune  arperarHbIX  COCTOSIHHM  BEIIECTBa: IUIaBICHUE U
KPUCTAILTU3AITUS

2.1.17 |IIpeoOpa3oBaHre YHEPTHH B (PA30BBIX Iepexoax

2.2 TEPMOJIMHAMUNKA

2.2.1 |TerutoBoe paBHOBECHE H TEMITEpaTypa

2.2.2 | BHyTpeHHsIsI SHepTHs

2.2.3 |Tertonepenada Kak CIoco0 W3MEHEHUs BHYTPEHHEH »dHeprum 0e3
coBepieHus padoThl. KOHBEKIHS, TEMIOMPOBOIHOCTb, U3ITy4YEeHUE

2.2.4 |KonnuecTBO TEILIOTHI.
VenbHAs TEMIOEMKOCTb BemecTa ¢; @ = CMAT

2.2.5 | VYnenpHas Teruora napoodbpasosanus L: Q = Lm.

Y):[eanaﬂ TCIIJIOTA I1JIaBJICHUA A . Q =m .
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VnenbHas Tenuora cropanus Tomusa q: Q =qm

2.2.6 DnemeHTapHas padoTa B TEPMOJIMHAMUKE: A= PAV | Bpuucnenue paboTsI
o rpaduKy npoiecca Ha p V-nuarpamme
2.2.7 |IlepBblii 3aKOH TEPMOAMHAMUKH:
Q, =AU, +A, = (Uz _U1)+ A,
Anmnabara:
Q,=0=A,=U,-U,=-AU,
2.2.8 |Bropotii 3akoH TepMonuHaMukn. HeoOparuMele mporecch
2.2.9 |IIpuHnumnsl aeicTBUs TermaoBeix MarmuH. KIT/T:
n — Asa IUKJT — QHHFP _|QX0H — 1_ |onn
QHarp QHarp QHarp
2.2.10 |Makcumanbnoe 3Hauenue KI1J1. Ilukn Kapho:
THEll'p _TXO_TI 1 T
max n = nKapHO = =1--
THan Tnarp
2.2.11 | YpaBuenue TeroBoro 6amanca: Q1+ Q2+ Qz+...=0
3 OJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
3.1.1 |DOnextpuzanus Tel W €€ MpOsBIEHUS. DleKTpuueckuil 3apsa. [IBa Buaa
3apsiia.  DJIEMEHTAPHBIA  AJNEKTPUUECKUU 3apsii. 3aKOH COXPaHEHHS
ANEKTPUIECKOTO 3apsiia
3.1.2 |BzaumonerictBue 3apsinoB. Toueunslie 3apsiabl. 3akoH Kynona:
B OJTHOPOJIHOM BEILECTBE C JAUJIEKTPUUECKON IIPOHHUIIAEMOCTRIO &
_ |q1|'|q2| _ 1 |q1|'|q2|
F=k = —
er dmee, T
3.1.3 | Dnekrpuueckoe noie. Ero pelicTBre Ha 3JIEKTPUIECKUE 3aPsIbI
3.14 - E
HampsikeHHOCTh 3JIEKTPUYECKOTO MOJIS: E= q .
MPOGHBIi

q
[Tone Toueunoro 3apsa: E =k F ,
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oxaHoponaHoe noje: E =const .

Kaptunbl TMHUI HAIPSKEHHOCTH 3TUX MOJIEH

3.1.5 |I[loTeHIMambHOCTh AIEKTPOCTATUYECKOTO TTOJIS.

Pa3HOCTB IIOTCHIIMAJIOB U Hanp;mceHHe:

A, =09(¢,—9,)=—0Ap=qU

HOTCHL[I/IaJIbHaSI 3Hepr1/151 3apsma B BHGKTpOCTaTI/I‘-IeCKOM I10JIC:
W=qo.

A=-AW

[Torenmman anekTpocTaTnyeckoro mojus: ¢ =

w
q

CBsi3b HaANPSHKEHHOCTH TOJISI M Pa3HOCTH MOTEHIMAJIOB JIJIST OJHOPOIAHOTO
anekrpoctarnyeckoro nois: U = Ed

3.1.6 |IIpuHUun cyneprno3uiuu IEKTPHUSCKUX TOJEH:

I§=I§1+I§2+..., P=0,+¢,+...

3.1.7 HpOBOI[HI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC. YcnoBue PaBHOBCCHSA 3apsAO0B:
r
BHYTpH IMPOBOJHUKA E=0, BHYTpH n Ha IMMOBECPXHOCTHU

poBofHKKa P = const

3.1.8 |IudnexTpuku B DIEKTpocTaTHdYeckoM  mone.  Jluanexrpuyeckas
POHUI[AEMOCTh BemiecTsa &

3.19

q
KoHzeHcaTop. DIeKTPOeMKOCTh KoHIeHcaTopa: C = TR

ONEKTPOEMKOCTb INIOCKOIO KOHJEHCATOpa: C= d =G,

3.1.10 |ITapamnenbHOE COCTUHEHUE KOHICHCATOPOB:
g=01+0q2+.., Ui=Uz= veny Cnapann =C1+Co+...
[TocrenoBaTebHOE COSAMHEHHIE KOHICHCATOPOB:

1 1 1
UsUi+Ue+ ., q1=G2= ., ¢ —a+c_2+---

Toci

3.1.11 qu CU 2 q2
DHeprus 3apspkeHHOTo KoHaeHcaropa: W, = —= =

2C
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3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.21 AQ
Cuna toka: | = E . IToctosuubIN TOK: I = const
At—0
Jnst mocrosiHHOTO TOKA q = It
3.2.2 | YcnoBus CyIIeCTBOBAHHUS HICKTPUIECKOTO TOKA.
Hanpspxenue U u OJIC E
3.2.3 U
3akoH OMa JiJ1s1 yyacTKa Leu: I = E
3.2.4 |Dnekrpudeckoe COIIPOTHUBIICHHE. 3aBHUCHMOCTH COTIPOTUBIICHUS
OJTHOPOAHOTO IPOBOJHUKA OT €ro JUIMHBI W CEYCHHs. YACIbHOE
I
COTIPOTHUBJICHUE BEIICCTBA. R= Pg
3.2.5 A
_ TOPOHHUX CHIT
Hcrounuku Toka. 3J]C UCTOUHHMKA TOKA: E= T
BHyTpeHHee conpoTHBIEHNE HCTOYHUKA TOKA
3.2.6 |3akon Oma Ui IOTHOU (3aMKHYTOM) sreKTpudeckoit nenu: E E.r
| E —— R
=]JR +Ir, otkyma ! =
» OTKYA R+r
3.2.7 |IlapannenbHO€ COETUHEHUE MPOBOIHUKOB:
1 1 N 1 N
I=lh++..,U=U=., =5 p .
Rnapaﬂn 1 R2
[TocnenoBarenbHOE COCTUHEHNE TTPOBOJHUKOB:
U=Ui+Ux+ ..., li=l=..,, Riocn =R1 +R2 + ...
3.2.8 |Pabota smexrpuueckoro Toka: A = [Ut.
3akon J[xoyns - Jlenna: Q = I?Rt.
U 2
Ha pesucrope R: Q= A=1°Rt= Ut = ?t
3.29 AA
MONTHOCTB IEKTPUUECKOTO TOKa: '« — At =1U
At—0

2
2y U
TeruoBas MOITHOCTb, BhIJEIsIeMas Ha peauctope: P =1"R = 3 =1U.
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PE — AACT CHJI — EI

MoUIHOCTh HCTOYHHKA TOKA:
At At—0

3.2.10 |CBoOomHBICE HOCHTENM DJIEKTPUYECKUX  3apsAJ0B B IPOBOJAHHUKAX.
MexaHu3Mbl TTPOBOIMMOCTH TBEPJBIX METAUIOB, PACTBOPOB M PACILIABOB
ANIEKTPOSIUTOB, ra3oB. [lomynpoBoguuku. [1oaynpoBOIHUKOBBIN AHO

3.3 MATHUTHOE I1OJIE

3.3.1 |MexaHuueckoe B3aWMOJICHCTBHE MAarHuToB. MarHutHoe mone. Bekrop
MarHUTHOM WHAYKIHU. [TpuHumn CYIEPHO3ULINH MarHUTHBIX
oJIeu: B= Bl + 82 +...
JlvHMM WMHOYKOUMW MarHuTHOro nons. KapruHa JAuHWMNA — UHIYKOAHA
MarHUTHOTO I0JIS TOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHuTOB

3.3.2 |OmbiT Opctena. MaruutHoe mojie MPOBOJHUKA ¢ TOKOM. KapTuHa muHMIA
WHAYKIIAA MarHUTHOTO TIOJISL JUTMHHOTO MPSMOTO IMPOBOAHKUKA M 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKH C TOKOM

3.3.3 |Cuna Amriepa, ee HalmpaBJeHHE U BETHMUMHA!
Fa = 1Bl sina rge ® - yrom Mexay HampaBieHHEM NPOBOJHHKA |
BekTOpoM B

334 | Cuma JlopeHIa, ee HANPABICHUE U BEIHYMHA: iop =|Q|UB SINOL | e & -
yroa Mexay Bekropamu U u B. JIBmwkeHHe 3apsHKCHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHUTHOM TOJIe

3.4 OJIEKTPOMATHUTHASA NHAYKIUA

3.4.1 |IloTok BeKTOpa MarHUTHON MHIYKIIUU:
®=B,S=BScosa

3.4.2 | SIBnenue >nexTpoMarHuTHON MHAYKIMU. DJIC HHAYKIUU

3.4.3 | 3aKoH »neKTpOMarHUTHOW nHAyKIun dapases:

_ AD
i T, =%
At At—0
3.4.4 |O/IC uHAYKINU B IPSIMOM TPOBOJHUKE ITHHOM |,

1;’1’

ol

JBHKYIIEMCS CO CKOPOCTHIO U (U Ll ) B

/ a
[N
OJIHOPOJTHOM MAarHUTHOM moJie B: / 4
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[E/|=Blocosa e @ - YroJ MeXy BEKTOpoM B 1 Hopmaisio N k

TJIOCKOCTH, B KOTOPOii 1eskar Bextopsl | m U ;ecm | LB n o LB,

3.4.5 |IIpaBuno Jlenna
3.4.6 o
NHIyKTUBHOCTB: L= T ,mmm @ =LI.
Al .
Camounaykuus. IJ1C caMonHIyKIUU: Eq=-L At =—Ll,
At—0
3.4.7 L]2
DHeprusi MarHUTHOTO TOJIs Karymku ¢ Tokom: W, = —
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHW A 1 BOJIHbI
3.5.1 |KoneGarenpHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KOJICOAHUS B UCATBHOM KOJIeOaTeIbHOM KOHTYpE: C L
T
0 (t) = Gpax SIN (0L + @)
I (t) =0, = ©0y, cos(ot+@,) =1,,.cos(ot+¢,)
O T T =2nyLC w= 2n ,—1
opmyna loMcoHa: | =Z2m , OTKyga W= —— = 71— .
CBsi3b aMIUTATY/BI 3apsijia KOHJEHCATopa C aMIUTUTYIOH CHIIBI TOKa IPHU
CBOOOJIHBIX DJIEKTPOMArHUTHBIX KOJEOAHUSX B UACATLHOM KOIEOATEIHHOM
— Imax
koHType: Umax =
3.5.2 |3akoH coXpaHEHHUS YHEPTUH B UI€ATLHOM KOJIEOATEIILHOM KOHTYPE:
2 2 2 2
CuU N LI _ CU” . _ LI, _ const
2 2 2 2
3.5.3 | BeiHYXIeHHBIE AJIeKTPOMAarHUTHEIEC KojieOaHws. Pe3onanc
3.5.4 |Ilepemennsrlii Tok. [Ipon3BonCTBO, Iepenada 1 MOTPEOICHNUE IIEKTPUIECCKOM
SHEPTUU
3.5.5 |CpoiicTBa 31MEKTPOMAarHUTHBIX BOJH. B3aummHas opueHTanus BEKTOPOB B
3IeKTPOMAarHUTHOI BoJHe B Bakyyme: E L B L C
3.5.6 |IlIkama »MeKTpOMArHUTHBIX BOJIH. [I[prMeHEeHUe MeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY
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3.6

OIITUKA
3.6.1 |IIpssMonuHeliHOE pacIpOCTpPaHEHUE CBETA B OMHOPOIHOU cpene. ToueuHsbi
uctouHuk. Jlyd cera
3.6.2 | 3akomn! orpaxenus ceera. ¢ =P
alp
S S
3.6.3 |IlocTpoeHue n300pakeHUl B TIIOCKOM 3epKajie
3.6.4 |3akoHBI IPETIOMIICHHUS CBETA.
IIpenomienue ceera: MSIN a.=n, sinf
AOCOIOTHBIN MTOKa3aresb IPeIoMIICHUS:
c
naGc =
L
_n_u
OTHOCHUTENBHBIN [TOKA3aTENb IPETOMIICHHUS: Now = n_ - U_ .
1 2
Xop Jy4el B IpU3ME.
CooTHOlIeHHe 4YacTOT M COOTHOUIEHHWE [UIMH BOJH TMIpU Iepexojie
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHMIly pasfesia JIByX ONTHYECKHX
cpen:
V=V, N =NyA,
3.6.5 |IlonmHOE BHYTpEHHEE OTpaKEHUE.
[lpenenbHBI ~ Yrom — TMOJHOTO — BHyTpeHHero /12<7 L
OTPaKCHHS:
. 1 n,
sinq, =—=—-%
p
OTH nl
3.6.6 |CoOuparomue u pacceuBaromipe JuH3BL. ToHkas JnuH3a. DOKycHoe
1
PACCTOSIHYE M ONTHYECKAs CHIIA TOHKOH HH3bI: D = E
. ~
3.6.7 | Dopmyra TOHKO JTMH3HI: d
A
1 1 1
d f F
) NN/
VYBenuueHue, 1aBaeMoe JTMH30M: 7
= L - m v
H d
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B cnyuae paccenBaroniei JuH3bI:

F:L:m<l
H d

3.6.8

Xop dyya, MPOIIEAIIET0 JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuieckoir ocu. [loctpoeHne n300pakeHUH TOYKH M OTpPE3Ka MPSMOM B
coOMparoIMX U pacCEUBAIOIIMX JIMH3aX U UX CUCTEMAax

3.6.9

dDOToannapaT KaK ONTHYECKUHN HpI/I60p. I'ma3 kak onrudyeckas cucreMa

3.6.10

Untepdepenmus cBera. KorepeHTHbIE HCTOUHUKH. YCIOBUS HaOIIONEHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEP(GEPEHIIMOHHONW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB:

A
MAKCUMyMsI - A = ZmE ,m=0,+/-1,+/-2,+/-3, ..,

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

3.6.11

Hudpakmus cBera. [ludpakiuoHHas pemieTka. YCIOBHE HAOMIONCHUS
IJIaBHBIX MaKCUMYMOB TIpM HOPMAJIbHOM IMaJCHUU MOHOXPOMATHYECKOTO
CBETa C JUIMHOM BOJNHBEI A Ha PelIETKY ¢ HepHoaoM d:

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

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3NKA

4.1

KOPITY CKYJISPHO-BOJIHOBOM JYAJIU3M

411

T'umoresa M. ITnanka o kBantax. ®opmyna [Tnanka: E=hv

4.1.2

hc

®otoHbL. DHeprus porona: E=hv= oo pc,

hv

h
Nmnysbe porona: P = c o x

413

®otorddext. OnbiTel A.I. CroneroBa. 3akoHsl poTorddexra

414

VYpaBHenue DifHurTelHa 1 GoTorddexra:

ECbOTOHa = ABLIXOZ[a + EKI/IH max,

hc hc mo’
= hV = ABBIXOI[H = th =T j—t max —
7\, ' P }\'Kp ' EKHHmax 2 eU 3am

rac ECl)OTOHa

4.1.5

[aBnenne cBera. JlaBineHue cBeTa HAa IMOJHOCTBI) — OTPAKAKOLIYIO
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IMMOBCPXHOCTH U HA MMOJTHOCTBHIO IMOMIOIIAIOIYH0 TOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

IInanerapHas Mmonenb aroma

4.2.2

[Toctynarsl bopa. U3nyuenue u nomiomeHre GOTOHOB MpHU NEPEXoAe aroma
C OJTHOT'O YPOBHS SHEPTUH HA IPYIOMU:

e = = |E, ~E, |
A

mn
mn

4.2.3

JInHelyarsle CIEKTPBI.
CrieKkTp ypOBHEM dHEPruu aromMa BOLOPOJa:

 -13,69B

n—T,n=1,2,3,...

E

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mozaens siapa l'elizenOepra - MiBanenko. 3apsa saapa. MaccoBoe
yucio sapa. M3oromnsl

4.3.2

PaanoaktuBHOCTB.

Anboa-pacran; 2 X =75 Y +5He,
bera-pacna.

SrexrponHsii P-pacna ; X5 Y+ e+v,
TMosutponHsIi P-pacnar ; X0 Y+ 84y,

I'amma-n3iyyenue

4.3.3

t
3aKOH paJMOaKTUBHOIO pacnaga: N (t) =N,-27.

t
ITycTh m - Macca pa/IMOaKTUBHOTO BellecTBa. Torma m(t)=m,-2 7

4.3.4

H,Z[CpHBIe pCaKkuu. I[CJIeHI/IC " CUHTC3 SAJCP
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2. YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [laphentreBoit H.A., AkumonepHoe o0miectBo «M31aTenscTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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