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HNOACHUTEJIBHAA 3AIINCKA

IIporpamma mno ¢usuke Ha ypoBHe cpeaHero obOmero obOpa3oBaHusi paspadoTaHa Ha
OCHOBE TOJIO)KeHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeNbHOMN
nporpammel, nipeactaBieHHbix B @I'OC COO, a Ttakke ¢ yuérom (enepanbHOl paboueit
nporpamMMbl  BocriuTanus W KoHnenumu mnpenonaBaHust yuebHoro mnpeamera «®Dusmkay B
oOpaszoBaTeNbHBIX ~ OpraHm3anusax Poccuiickoli  @Denepanuy, peasu3yoOMUX OCHOBHBIE
00pazoBaTesIbHbIE TPOTPAMMBL

IIporpamma 1o ¢usuke ompenenser o0s3aTeNbHOE MPEIMETHOE  CONEpIKaHHE,
YCTAHABJIMBAET PEKOMEHIYEMYIO TOCJIEAOBATENIbHOCTh H3YUEHHs] TEM U PasfesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3eH, JIOTMKM y4eOHOro
mporecca, BO3PACTHBIX OcoOeHHOcTel oOydarommxcsi. Ilporpamma mo ¢Qusmke paér
NpPEACTaBICHHE O LIEeJX, CONepKaHuM, oOIIeil cTpareruy OOy4eHHUs, BOCIIUTAHMS, U Pa3BUTHUS
o0y4aromuxcst cpeacTBaMu yueOHoro npeamera « Pusukay Ha yriyOIéHHOM YPOBHE.

Uzyuenue kypca ¢usuku yriayOJNEHHOrO YpOBHS TIO3BOJIET pPEajM30BaTh 3aqadd
npodecCHOHATbHON OpPHEHTAMH, HANpPABJIEHO HA CO3JAHHME YCJIOBHH U NMPOSBICHUS CBOHMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaKABIM OOYyYaroIUMCs, KOTOpBIE
HEOOXOIMUMBI JJI1  TPOAOJDKEHUs O0pa3oBaHHMs B OpPraHu3alusax NpodecCHOHaTbHOTO
00pa3oBaHUsI MO PA3IMIHBIM (PU3HKO-TEXHUUECKUM M UH)KEHEPHBIM CIIEIHATbHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IIAHUPYEMbIe pe3yJIbTaThl OCBOCHHUS Kypca
¢u3nkn Ha ypoBHE cpegHero oO0mero oOpa3oBaHHSA JHYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbe (Ha yriiyOéHHOM ypoBHe). HayuHo-MeTononornyeckoii OCHOBOH 11si pa3padoTku
TpeOOBaHUH K JMYHOCTHBIM, METANPEIMETHbIM U TMPEIMETHBIM pPe3yJbTaTaM OOyYaroIIUXCs,
OCBOMBIIUX MPOTrpamMmy 1o GU3NKe Ha YPOBHE CpeaHero odiiero oopa3oBaHus Ha yriyOIEéHHOM
YPOBHE, SIBJISIETCSI CHCTEMHO-AEATENbHOCTHBIH MOIAX O,

IIporpamma 1o (pU3MKe BKIFOYAET:

IUITAHUPYEMbI€ Pe3yJIbTaThl OCBOEHHsI Kypca (U3MKH Ha YriayOJE€HHOM YPOBHE, B TOM
YHCIIe TPEIMETHBIE PE3YJIBTATHI IO roAaM OOYUESHHS,

cozep:kanue yueOHoro npeamera « Pu3uka» no rogam o0yUeHMs.

[Iporpamma mo ¢u3uke HMeeT MPHUMEPHBIH XapakTep M MOXET ObITh HCIOJIb30BaHA
YUUTENSAMH (PU3UKH [T COCTABJICHUSI CBOMX PabOUYUX MPOrpaMM.

IIporpamma 1o (¢u3UKEe HE CKOBBIBAET TBOPYECKYI) WHHUIMATUBY y4YUTeNeH u
NPEAOCTABIISIET BO3MOXKHOCTH [UIsl PEaM3allii  PAa3JMYHBIX METOIUYECKHX TOIAXONOB K
NpenofaBaHuio (U3UKH Ha YIrIyONEHHOM YpPOBHE NPU YCIOBHH COXpPaHEHHs O0s3aTeNbHON
94aCTH COZEPKaHMs Kypca.

Pdu3nka Kak Hayka o Haubosee O0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAS B Ka4eCTBE yueOHOro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIeM MHUpE.
[IxonbHbIT Kypc (QU3MKH — CHCTEMOOOPA3yIOIIUH Ui €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
xumuel, ouonoruet, pusmueckoli reorpadueit u actpoHomueil. Mcrnonb3oBaHHEe W aKTUBHOE
npuMeHeHne (PU3UUeCKUX 3HAHUH ONpenesryio Xapaktep u OypHOE pa3sBUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJYYEHHsS HOBBIX
MaTepHajioB C 3aJaHHbIMU CBoOWcTBaMH. HM3ydeHne (U3MKM BHOCHUT OCHOBHOW BKJIAA B
(opMHUpOBaHHE €CTECTBEHHO-HAYYHONW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBaHUE
YMEHUH NPUMEHATb HAYYHbIH METOA MO3HAHMS MTPU BBIMOJIHEHHH UMH yUeOHBIX UCCIIETOBAHHN.



B ocHOBy kypca ¢u3uku Ha ypoOBHE CpeaHero oOImero oOpa3oBaHUs TOJOKEH PsiI UACH,
KOTOPBIE MOJKHO PACCMATPUBATD KaK MPUHIIUIIBI €70 IIOCTPOCHHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUH € HEH KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COIEP KUT MaTepuall U3 BCEX Pa3fesioB (PH3HKH, BKIFOUAET KaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOH (PU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBHM C Heill Marepuan Kypca (pusuku oObennHEH
BOKpYT (u3nyeckux Teopuil. Benymmm B kypce siBisiercss (OpMHUpPOBAHHME IMPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepPHUH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. EE peanuzanysi npeanonaraeT UCIOIb30BaHHE T'YMAHUTAPHOTO
NoTeHIMa a PU3NIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHs (PU3HMKH C Pa3BUTHEM OOIIECTBA,
a TAaKXKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U SKOJIOTHYECKHMHU IIPOOIeMaMu.

Hoesa npuxnaonon nanpaeiennocmu. Kypc ¢usukm  yriayOn€HHOro  ypoOBHS
NPEANoNaraeT 3HaKOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKUX U TEXHOJOTUYECKHX MPHIIOKEHUN
U3yUYEHHBIX TEOPUH U 3aKOHOB. IIpu 3TOM paccMaTpuBaIOTCS HA YPOBHE OOIIMX NMPEACTABICHUIN
U COBPEMEHHBIE TEXHUYECKHIE YCTPOHCTBA, M TEXHOJIOTHH.

Hoes 3xonozuzayuu peannsyercs IMOCPEACTBOM BBEIACHHS JJIEMEHTOB COAEPIKaHUS,
MOCBSALIEHHBIX HKOJIOTHYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKKe 00CYKACHUS MpoOJIeM pallOHAIbHOTO MPHUPOIOIOIb30BAHUS U
JKOJIOTUYECKOH 0€30MacHOCTH.

OcBoeHne conmepikaHus MPOrPaMMBI MO (PU3UKE JOJKHO OBITh MMOCTPOCHO HA MPUHIIUITAX
CHCTEMHO-/IEATENIbHOCTHOTO noaxoaa. Jist pu3uku peanu3anusi STUX TPUHLIHUIOB 0a3upyeTcs Ha
UCTIOJIb30BAHUH CAMOCTOSITENIbHOTO 3KCIIEPHUMEHTa KaK MOCTOSHHO AEHCTBYIOLIEro axTopa
yuebHOro mpouecca. J[lna yriyOnéHHOro YpoBHA — 5TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHHYECKOTO0 SKCIIEPHUMEHTa, BKJIOUAIOLIEro (PpOHTaJIbHBIE YYEHHYECKHE OIBITHI IPH
U3yYeHHH HOBOIO Marepuana, JabopaTopHble paboOTel U padoThl mpakTHkyma. Ilpu 3TOM
BO3MOXKHBI JIBa Crioco0a peanu3anui (pu3mdeckoro mpakTukyma. B mepBoM ciydae mpakTUKyM
npoBoautcs audo B koHe 10 m 11 kjmaccos, nmubo mMOCie MEpBOro M BTOPOTO MONYTOIUN B
KaXXJIOM U3 3THX KJaccoB. Bropoi cmoco0 — 3To mHTerpauusi paboT MpPakTHKyMa B CHCTEMY
71a00paTOPHBIX PaboOT, KOTOpPbIE MPOBOIATCS B Mpouecce m3ydeHus paszaena (temsl). Ilpu sTom
1o paboTaMH MPaKTHKyMa MOHUMAETCsl CAMOCTOATENBHOE HCCIEOBAHNE, KOTOPOE MPOBOAUTCS
IO PYKOBOACTBY CBEPHYTOT0, 0000IEHHOrO BUAa O€3 MoIaroBoi HHCTPYKIIHH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOTO SKCIEPUMEHTa, JabopaTOpHBIX padoT U
NPaKTUKyMa MPeICTaBlIeHa €NUHbIM NepedHeM. BbIOop TeMaTuKH It 3TUX BHIOB YYEHUYECKUX
NPAaKTUYECKUX pabOT OCYILIECTBISIETCS yYaCTHMKAMH OOpa30BATENBHOTO MpOLecca MCXOAs U3
0COOEHHOCTEH MOYpPOYHOro IUIAHHUPOBaHMWS M OcCHameHus kabuHera ¢msuku. I[lpu 3tom
oOecrieynBaeTcsl OBNaJE€HHE OOYYAIOIIMMUCS YMEHHUSIMH IPOBOAUTH TPSIMbIE M KOCBEHHbBIE
U3MEPEHUs], MCCICNOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEJIWYHH U IMOCTAHOBKY OIBITOB II0
NPOBEPKE NMPEATIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHNE yAENsAETCsl PEIIEHUIO PACYETHBIX M Ka4eCTBEHHBIX 3anad. [lpu sTom
IUI PacUETHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3a7add C SIBHO 3aJaHHON M HESBHO 3aJaHHOHN
(bu3nUecKoil MOJENbIO, MO3BOJSIOIINE MPUMEHSITh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OZTHOTO pasjiena Kypca, TaK M MHTErpupys NPUMEHEHHE 3HAHUI U3 pasHbIX pasfenoB. s
KAQ4eCTBEHHBIX 3a7a4 MPHOPUTETOM SIBISIIOTCA 3aJaHus Ha OOBSICHEHUe/TperncKazaHue
NpOTeKaHUsl (PU3MUECKUX SIBJCHHUH M MPOLIECCOB B OKPYKAKOLIEH Xm3HM, TpeOyromue BbIOOpa
¢bu3ndeckoit MoeNH Il CUTyalluy PAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBunm ¢ TpeboBaHusMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
obecriedeHnio yueOHOro mpouecca Kypc GU3MKH yriayOJ&HHOrO YPOBHS Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMs JOJDKEH HM3y4aTbCs B YCIOBMSAX TNpenMeTHoro kabunera. B kaOunere
¢bu3nKu 1OKHO OBITH HEOOXOIMMOE JTabopaTOpHOE OOOPYAOBAHNE JJIs BHITIOJHEHHUS YKAa3aHHBIX
B IIporpaMmMe no (PU3HKe YUEHHYECKHUX OIBITOB, Ja0OPATOPHBIX padoT U paboT MpakTHKyMa, a
TaKXKe JIEMOHCTPAIIIOHHOE 00OpYyAOBaHHE.

JemoHCcTpaunonHoe oOopynoBanue (OPMHUPYETCS B COOTBETCTBUH C MPHUHLUIIOM
MHHHMAJIBHON JTOCTaTOUYHOCTH M O0ECIEeYMBAET IMOCTAHOBKY MEPEUHCIEHHBIX B MPOrpamMMme 1o
¢u3nKe KIIOYEBBIX AEMOHCTPALMH ISl MCCIEAOBAHUS HM3Y4YaeMbIX SIBJICHMH W TPOLECCOB,
SMIMPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHH.

JlaboparopHoe oOoOpymoBaHHE Ul YUEHHUYECKHX IMPakTHYeCKuX pabdor (opmupyercs B
BU/IC TEMAaTHUYECKUX KOMILUIEKTOB M OOECIIEYMBAETCS B Pacdyére ONHOTO KOMIUIEKTA Ha ABYX
oOyuaromuxcsa. Temarndeckue KOMIUIEKTbI J1abopaTOpHOro OOOpPYAOBAaHUS AOJDKHBI OBITh
MOCTPOECHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHMH AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUIE€ LIU(PPOBBIX JTaOOpaTOPHIA.

OCHOBHBIMH LEJSIMHU U3Y4eHUS PU3NKHU B 001eM 00pa30BaHUU SIBISIOTCA:

dbopMupOBaHUE HHTEPECA U CTPEMIICHUS O0YUYArOIIUXCsl K HAYYHOMY U3YUEHHUIO IPUPOIBI,
pPa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPENCTABJICHUH O HAyYHOM METONE TMO3HaHWA ©  (POPMHPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY KAIOLINM SIBJICHUSIM,

¢dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTraTra H3Y4YeHHs OCHOB CTPOEHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (PU3UKH,

dopmupoBaHne yMeHHH OOBSICHATH SIBJEHUS C HMCIOJB30BAHHUEM (PH3MUYECKHX 3HAHWHA U
HAYYHBIX JI0Ka3aTeNbCTB,

¢dbopMupoBaHHE TPEACTABICHUH O ponu (U3UKU AN PA3BUTHS IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKU 1 TEXHOJIOTHIA;

pa3BUTHE TMPENCTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
IEATEIbHOCTH, CBSI3aHHBIX C (PU3UKOH, MOATrOTOBKA K JaibHeHmeMmMy OOY4YeHHIO B 3TOM
HAIPaBJICHUH.

JlocTikeHne 3THX Lenell oOecrednBaeTcsl PelIeHHeM CIEAVIOMNX 3ahad B Ipolecce
U3y4eHus Kypca (U3NKU Ha YPOBHE CPeHEro o0miero o0pa3oBaHus:

npuoOpeTeHne CHCTEMBbl 3HAHUH 00 OO0UmMX (PU3HUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSIX, BKJIIOUAsT MEXAHHKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO (PHU3HKY
Y 3JIEMEHTBI aCTPO(U3HKH;

dbopMupoBaHUE YMEHUI MPUMEHSTH TEOPETHUECKUE 3HAHUS 1JIs1 OOBSICHEHUS (PU3UIECKUX
SIBJICHUH B IPUPOAE U JIJISL IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEIHEBHON KHU3HH,

OCBOEHHE CITOCOOOB PEIIEHUs PA3JIMYHbIX 337a4 C SIBHO 33aHHOH (PH3HUUECKON MOIEIBIO,
3ama4, TOAPA3yMEBAIOIINX CAMOCTOATENBHOE CO37aHue (PU3NYECKOH MONENH, aJeKBaTHOM
YCJIOBHSIM 3a71a4H, B TOM YHCJIEe 33]1a4 HHKEHEPHOTO XapaKkTepa,

NOHUMaHUE (U3NYECKHX OCHOB M TPHUHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPEeny;

OBJIQICHUE METONAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHHMS U MPOBENEHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHAJIM3a W HHTEPIpeTanud HHGOPMAINH, OINpPEIENeHHsT JOCTOBEPHOCTH
MOJIYY€HHOTO Pe3yJbTaTa,

CO3JJaHUE YCJIOBUU MJIsI Pa3BUTHUs YMEHHUHN MPOEKTHO-UCCIEAOBATENbCKON, TBOPYECKOM
NesITeTbHOCTH,



pa3BUTHE HHTEpeca K cepaM mpodheCCHOHATBHON NesITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBI ypOBEHb H3YUEHUS
yueOHOro mnpenmera «®Pusnka» Ha ypOBHE CpenHero oOmero oOpa3oBaHUsS BBIOUPAETCS
00y4aroImUMHCS, TUIAHUPYIOIUMH TPOAOIDKEHHE OOpa3oBaHMS MO CIEHUAIBHOCTSIM (PU3HKO-
TEXHUYECKOTO TTPOQUIIS.

Ha usyuenne pusuku (yriyOnéHHBIN YPOBEHb) HA YPOBHE CPEAHErO O0IIero o0pa3oBaHuUs
otBonutcs 340 vacos: B 10 xiacce — 170 gacoB (5 wacos B Hexenmto), B 11 ximacce — 170 vacos (5
YacOB B HEMEIIIO).

[Ipennaraemslii B mporpamme 1o pu3nke nepeueHb JadopPaTOPHBIX U MPAKTHYECKUX padoT
SBJISIETCS PEKOMEHAOBAHHBIM, YUYHUTENb JAeJaeT BbIOOp MpoBeaeHus adopaTopHbIX padoT u
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH O0YJaro X Csl.



COAEPXAHUE OBYUYEHUSA
10 KJTACC

Pasnen 1. Hay4Hblil MeTOa NO3HAHHSI NPHPOABI.

Odusnka — PyHHaMeHTanbHas Hayka O mpupoze. HaydHblii MeTon MO3HaHUS U METONBI
UCCleIOBaHUs (PU3NIECKUX SIBIICHH.

DKCIepUMEHT U TEOpHUsl B TpoLEcce Mo3HaHMs npupoasl. HabmoaeHne u 3KCnepumMenT B
¢dusnke.

Criocobbl m3mepennst (PU3NUECKUX BEIHMYUH (AHAJOrOBblE U HHU(POBBIE M3MEPHUTEIbHBIC
pUOOPBI, KOMITBIOTEPHBIE TATYNKOBBIE CHCTEMBI).

[MorpeurHocT n3MepeHnit PU3NUecKuX BeaMUnH (aOCOMOTHAS U OTHOCHTEINIbHAS).

MonenupoBanue (U3NIECKUX SBJICHHH M MPOLECCOB (MaTepuajibHas TOYKa, aOCOJFOTHO
TBEPIOE TEJO, UACATbHASI JKUAKOCTD, HACANbHBIN Ta3, TOUeUHbIH 3apsn). [ unoresa. @usndeckuii
3aKOH, TPAHHULIBI €T0 MPUMEHUMOCTH. PuU3nUecKas Teopusl.

Ponmb m mecro ¢u3uku B (OPMHUPOBAHUM COBPEMEHHOH HAy4yHOH KapTUHBI MHpPA, B
NPAKTUYECKOHN NeSTETbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, 1abopamopnsie pabomol, RPAKMUKYM.

UsmepeHne cuiibl TOKa W HANPsDKEHUs] B LENH IOCTOSIHHOTO TOKAa NPU  IMOMOIIHU
aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX MTPHOOPOB.

3HakoMcTBO ¢ 1udpoBoii mabdboparopueii mo usuke. [Ipumepsl m3mepeHuss GU3NIECKUX
BEJINYHMH MPU TIOMOIIH KOMITBIOTEPHBIX JATUHKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe nBuKeHHE. OTHOCHTENBHOCTh MEXaHWYeCKOro 1BukeHus. Cucrema
OTCUETA.

[Ipsimast u oOpaTHas 3a7a4U MEXAHHKH.

Pannyc-BekTop MarepwanbHOH TOUYKM, €ro MPOCKUUH Ha OCH CHUCTEMBbI KOOpPIWHAT.
TpaexTopusi.

ITepemernenue, CKOpoCTb (CpemHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepHaIbHONH TOYKH, UX MPOEKIHH Ha OCH CHCTeMbl KoopauHar. ClIOKeHHe MepeMeIlneHui u
CJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIDKEHHE. 3aBUCUMOCTb KOOPIUHAT,
CKOPOCTH, YCKOPEHHS U IyTH MaTePUAIbHOW TOYKH OT BPEMEHH U UX TPa(uKH.

Cobonnoe maneHune. YckopeHne cBoOOmHOro maneHus. JBrxenue Tena, OpOIIEHHOTO
O[T YTJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPAUHAT, CKOPOCTH M YCKOPEHHSI MaTePHATbHONW TOUKH
OT BPEMEHH U UX rpapuku.

KpuBonuneitHoe nBukeHue. JIBUKEHUE MAaTEPUAIBHON TOUKH MO OKPY>KHOCTH. YTJIOBas U
nuHeiHas ckopocth. Ilepmon u wacrora obpamienwus. l{eHTpocTpeMurtepHOe (HOPMAIBHOE),
KacaTeJbHOe (TaHreHIINAIbHOE) U TIOJHOE YCKOPEHHE MaTePHATbHON TOUKH.

TexHuueckne yCTPOHCTBA W TEXHOJOTMYECKHE IPOLECCHL CIIMAOMETP, IBUKCHHE
CHAps/I0B, LICTIHBIE, IECTEPEHYATHIC U PEMEHHBIE ITEPeIaul, CKOPOCTHbIE JTHPTHL

Jemoncmpayuu.

Monenb CUCTEMBbI OTCYETA, MILTFOCTPALINS KHHEMATHIECKUX XaPAKTEPUCTHK JIBHXKESHUSI.

CriocoObl HccenoBaHMs IBUKEHUH.

HnmocTparus npeneapHOro nepexoaa 1 U3MepeHue MrHOBEHHON CKOPOCTH.

[IpeobpazoBanne NBHKEHHH C HCIIOJB30BAHHEM MEXAHHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pesK€HHOM IPOCTPAHCTBE.



Habmronenne nBrxeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M TOPH30HTANIBHO.

Hanpasnenue ckopocTH npu ABMXKEHHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTel, TPACKTOPHM, CKOPOCTEH ABMKEHHUS OTHOTO M TOTO JK€ TeJa B Pa3HbIX
CHCTEMAX OTCHYETA.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabonivl, NPAKMUKYM.

H3yyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONpeiesIeHUs] MTHOBEHHONW CKOPOCTH.

UsmepeHne yckopeHHs TpU MPSMOJIMHENHOM PaBHOYCKOPEHHOM JABHXKEHUM IO
HAKJIOHHOM IJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUH.

Hsmepenune yckopeHusi CBOOOIHOTO NaieHus (PEKOMEHIOBAHO HCIIOIb30BaHME U POBOIt
naboparopun).

Uzydenue nBukeHUs Tena, OpOIIEHHOro ropu3oHTainbHO. [IpoBepka rumoresbl 0 mpsiMon
MPONOPLIMOHAIBHON 3aBUCUMOCTH MEXY AaJbHOCTBIO MOJIETa U HAYaJIbHOM CKOPOCTBIO TeJa.

Hsyuenue nBuxeHus Tea M0 OKPYKHOCTHU C MOCTOSHHOM MO MOJYJIFO CKOPOCTBIO.

UccnenoBanue 3aBUCMMOCTH Tiepuoja OOpaIleHHss KOHHYECKOrO MAsTHHKA OT €ro
napaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiii 3akoH HetoToHa. MHEpumanbubie cucremel oTcuéra. [IpuHIMN OTHOCUTENBHOCTH
Ianunes. HenHeprimanbHble CUCTEMBI OTCUETA (OTIpeneIeHre, IPUMEpHI).

Macca tena. Cuna. IIpyHIun cyneprnosuiuu Cul.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUKH.

Tpertnii 3ax0oH HbIOTOHA 17151 MATEPHANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb MPABUTALIMOHHON U MHEPTHON MaccChl.

Cuna TspkecTH. 3aBUCHUMOCTH YCKOPEHUs CBOOOMHOTO TANEHUST OT BBICOTHI HaJ
MOBEPXHOCTBIO TUIAHETBHI M OT reorpaguueckoil MmupoThl. J[BHKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBrKyIerocs ¢ yCKOpeHHUEM.

Cuna tpenusa. Cyxoe Ttpenue. Cuima TpPeHHS CKOJBXEHUS M CHJIAa TPEHUS TIOKOSI.
Koadpdunuent tperus. Cuna COMpOTHBIEHHUS NPU JBIKEHUH Tejla B XKUIKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHMUSI.

Hasnenue. 'uapocratuueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpPONHCTBA U TEXHOJIOIMYECKHE IPOLECCHl: IMOALIMIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habmronenne nBH>KEHMS TEJ B MHEPLHMAIBHBIX 1 HEMHEPLIUAIBHBIX CUCTEMAX OTCUETA.

IIpuHLMN OTHOCUTENBHOCTH.

Kauenne aByx LWIMHIPOB MJIM LIAPOB Pa3sHOM MacChl C OJHWHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEHHEPLNAIbHON CUCTEMBI OTCUETA.

CpaBHeHHNe paBHOAEMCTBYIOLIEH MPUTIOKEHHBIX K TEJIy CHJI C MPOU3BEAEHUEM MaccChl Tena
Ha €ro yCKOpeHHe B HHEPLIMAJIbHON CUCTEME OTCUETa.

PaBeHCTBO CHJI, BO3HUKAIOINX B PE3yJbTAaTe B3aUMOAECHCTBUSA Tel.

H3mepenune mMacc no B3aMMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABbEME U NaICHUN.

IlenTpoOekHBIE MEXAaHU3MBI.



CpaBHeHHe CUJT TPEHUS MOKOsl, KaU€HUsI U CKOJIbXKEHMUSI.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UsmepeHne paBHOAEHCTBYIOIIEH CHIT TIPU IBHXKEHUN OpyCKa MO HAKJIOHHOH IJIOCKOCTH.

IIpoBepka TUMOTE3Bl O HE3ABUCHMOCTH BpPEMEHH MABIDKEHHsI Opycka IO HAKJIOHHOH
MJIOCKOCTH Ha 3a1aHHOE PACCTOSIHUE OT €ro MacChlL

Hccnenosanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOINUX B MPYXXKUHE M PE3UHOBOM
obpa3sie, oT ux aedopmanum.

UzydeHue NBUKEHUS CHCTEMBI TEJI, CBA3aHHBIX HUTBIO, IIEPEKUHYTON uepes NErkuii OJIOK.

Wsmepenue xko3dduimenta TpeHusl Mo BEIMYUHE YIIIOBOro Kod((HUIMeHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue nBuKeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C  MEPEMEHHBIM
k03¢ pULIEeHTOM TpeHMs.

HsyueHne nBU>KEHMs IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo meida.

AbcomoTtHO TBEpHOE Teno. IlocTynaTenbHOE M BpallaTeNbHOE OBHKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. Ilnedo cunel. CiokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBust paBHOBECHUS TBEPAOTO TENA.

YcroiiunBoe, HeyCcTOHUNBOE, Oe3pa3InYHOe PABHOBECHE.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IMPOLIECCHI. KPOHINTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Jemoncmpayuu.

YcoBusi paBHOBECHS.

Bunapb! paBHOBeECHS.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hccnenosanue yCcioBuil paBHOBECHs TBEPAOIO TENA, UMEIOLIETO OCh BPALEHUS.

Konctpynposanue KpOHIITEHHOB U PaCU€T CUJI YIPYTOCTH.

HsyueHne yCTOMYUBOCTH TBEPAOrO TeNa, UMEIOLLEro IO OMOPBHI.

Tema 4. 3akonst coxpanenusn é mexanuxe.

Hmnynec MaTepuanbHON TOYKH, CUCTEMbl MaTEpHANBHBIX TOudeKk. LIeHTp Macc cucTeMsbl
MaTepHUaNbHBIX TOUEK. Teopema O ABUKEHUHN LIEHTPa Macc.

Hmnynec cuiel 1 M3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

MoMeHT uMmmynbca MaTepuanbHONW TOukHW. IlpeacTaBieHne O COXpaHEHHMM MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISX.

Pabora cunmel Ha MajJoM W Ha KOHEYHOM mepememneHun. | padudeckoe mpeacraBieHne
paboThI CHITBL.

MoOUIHOCTb CUIIBL.

Kunernueckast sHeprusi MatepuaibHONW TOUKH. Teopema 00 HM3MEHEHUH KHHETHYECKON
SHEPrUU MaTePUAIBHON TOUKH.

IloreHnnanbHble W HENMOTEHLUANBHBIE CUibL lloTennuanpHas sHeprusa. lloTeHuuanpHas
SHEprust ynpyro neopMHUPOBAHHON MpykuHBL lloTeHIMaIbHAS SHEPTUsl TeNa B OXHOPOIHOM
rpaBUTALIMOHHOM noJie. IloTeHnnansHas 3Heprus Tena B PaBUTALIMOHHOM IOJI€ OJHOPOIHOIO
mapa (BHyTpHY U BHe mapa). Bropast kocmuueckast CKopocTb. TpeThbsi KOCMHUUECKasi CKOPOCTb.



CBsi3p pabOThI HEMOTEHUHATIBHBIX CHJI C M3MEHEHHEM MEXAaHUYECKOH SHEPTUH CHCTEMBI
TeJ. 3aKOH COXPAHEHUs] MEXaHUYEeCKOW HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

YpaBHeHue bepHyuM A UOEANbHOM KUAKOCTH KaK CJEICTBHE 3aKOHA COXPAaHEHMUs
MEXaHUYECKON SHEPTUU.

TexHuyeckue ycTpONHCTBA U TEXHOJIOTHYECKHE MPOLIECCHI. ABH)KEHHE PAaKeT, BOJOMET,
KOTEP, MPYKUHHBIA MHUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHHE HAa KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

Hsmepenne MOIHOCTH CUJIBL

H3meHeHHe 3Hepruy Teja MpHu COBEPIICHUHN PadOoThI.

B3anmMuble mpeBpaleHuss KMHETHYECKOW W MOTEHLUANIbHOW SHEPruil NMpU AEHCTBUM Ha
TEJIO CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHne SHepPTUU NP CBOOOTHOM MAACHHH.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hsmepenue ummybca Teaa o TOPMO3HOMY Iy TH.

H3mepeHne Cuitbl TSru, CKOPOCTH MOJIEIH 3JIEKTPOMOOHIIS M MOIHOCTH CUJIBI TSATH.

CpaBHeHHNE U3MEHEHUS] UMITYJIbCA TN C UMITYJbCOM CUJIBL.

HccnenoBanue coxpaHeHus: UMIyJbca MPU YIPYroM B3auMOJEHCTBUU.

HsmepeHne KMHETUUECKOH 3HEPTHH Teja 10 TOPMO3HOMY IMyTH.

CpaBHeHHE H3MEHEHUS MOTEHLUNAILHON YHEPTUHU NPYKUHBI C pa0OTOH CHITBI TPEHHUSI.

Omnpenenenne pabOTHI CHITBI TPEHUS PHU JBUKEHUH TEJIa 110 HAKJIOHHOW TUIOCKOCTH.

Pazgen 3. MoJjiekyasipHasi (pM3HKa U TEPMOAUHAMHUKA.

Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUHECKOU Meopul.

OCHOBHBIE TOJIOKEHHMsI MOJIEKyJIsipHO-KuHeTndeckorr Teopun (MKT), ux ombiTHOE
obocuoBanue. Juddysus. bpoyHOBCKOe nBIDKEeHHE. XapaKTep IBMXKEHHUS W B3aUMOIEHCTBUS
YacTHI] BellecTBa. MOAenu CTPOSHHS Ta30B, XKUAKOCTEH U TBEPIBIX TeJI U OOBSICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE JTHX Mozeneil. Macca u pasmepbl monekyn (aromoB). Kommuectso
BemecTBa. [locTosaHast ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa m crocodObl €€ m3mepenms. lllkama temmepatyp
Ienbcust.

Mopenps upeanbHOro rasa B MOJEKYJSIPHO-KMHETHYECKOW TEOpUM: YacTHULbI rasa
IBUXKYTCS] XaOTUUECKH U HE B3aUMOJEHCTBYIOT JIPYT C APYTOM.

lazoBeie 3akoHbl. YpaBHeHne MeHpaeneeBa—KnaneiipoHa. AOCONIOTHas Temieparypa
(wkana Ttemmnepatyp KeneBuna). 3akon [lanprona. M3omporeccel B HA€aJbHOM rase ¢
NIOCTOSIHHBIM KOJIMYECTBOM BernecTsa. [ paduieckoe npencraBieHne H30MPOLECCOB. H30TEPMA,
u3oxopa, uzobapa.

Cesi3p Mexay [aBl€HUEM U CpelHed KHHeTHYeCKOW »JHeprued IOCTyNaTelbHOro
TEIUIOBOIO JIBIDKEHUS MOJIEKYJ HIEaTbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETHYECKON TEOPUHN HICAIbHOTO ra3a).

Cesi3b  aOCONIOTHOH  TeMmepaTtypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelnHei
KUHETUYECKON 3HEeprueil MOCTyNnaTeIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHLI.

TexHuueckne YCTpPOHCTBA M TEXHOJOTHYECKHME IPOLECCHl TEpMOMETp, Oapomerp,
MOJIy4eHHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.



Mopenu IBUKEHHUS 4aCTHULL BELIECTBA.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Buneoponnk ¢ 3amuchio pearbHOro OpOyHOBCKOTO IBUKEHUSI.

Huddysus xxugkocreit.

Mogens onbita LlTepHa.

IIputsi>keHne MOJIEKyJI.

Mopenu KpUCTaJUINYECKUX PELIETOK.

Habmronenne n nuccnenoBaHue U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabonivl, NPAKMUKYM.

UccnenoBanue nporecca yCTaHOBJICHUS! TETIJIOBOTO PABHOBECHS IIPU TETNIOOOMEHE MEXKIY
ropsi4eil U XOJIOJHON BONOM.

UzydeHne H30TEPMUUECKOTO TMpolecca (PEKOMEHJOBAHO UCIONb30BaHUE LU(PPOBOH
naboparopun).

H3ydenune n30XopHOro npouecca.

Uzyuenue nzobapHOro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUS.

Tema 2. Tepmoounamuxka. Tenrosie Mamiurol.

Tepmonnnamuueckas  (TZ)  cucrema. 3ajaHue — BHEIIHUX  YCJIOBUH 1S
TEPMOAMHAMUYECKON CcuCTeMbl. BHemHue u  BHyTpeHHuUe mnapamerpel. llapamerpel
TEPMOJMHAMHYECKON CHUCTEMbl KaK CpeJHUE 3HAa4eHHs! BEJIMUYMH, ONMUCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpPOBHE.

Hynesoe nauano tepmoauHamuky. CaMONpoOU3BOJIbHAS pesakcalis TepMOAUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens upeanpHOrO rasa B TEePMOJMHAMUKE — CHCTEMa YypaBHEHWIl: ypaBHEHUE
Menneneesa—Knanelipona u BBIpaKE€HHUE [JIs1 BHYTPEHHEN 3HEPruu. Y CJIOBHUs MPUMEHUMOCTH
STOM MOJEeNU: HHU3Kas KOHLEHTpaLMs 4YacTULl, BBICOKHE TeMIepaTypbl. Bripaxenue nns
BHYTPEHHEHN SHEepruy OJHOATOMHOIO UJ€aNbHOIO rasa.

KBasucraTuueckue U HeCTaTUYECKHUE POLECCHI.

DnemeHTapHas paboTa B TepMoauHamMuke. Beranciaenne paboTel o rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaya kak crnoco0 HM3MEHEHUS BHYTPEHHEH 3HEPruu TEPMOAMHAMUYECKOH
cucteMbl O6e3 coBeprueHus: paboTsl. KOHBEKLNS, TEIUIONPOBOAHOCTD, U3IYUYECHHUE.

KonnuectBo Ttemnotel. TemnoémkocTh Tena. YnaeabHas M MOJSIPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YaenpHas TEIJioTa CropaHusl TOIUIMBA. Pacuér Konu4vecTBa
TEIJIOTHI MpH Terionepenaye. [lorstue 06 aguabatHom mporiecce.

ITepBblii 3akOH TepMonMHAMHUKHU. BHyTpeHHss sHeprusi. KonmmdecTBo TemnoTel U pabora
KaK Mepbl U3MEHEHUsl BHYTPEHHEN SHepruu TEPMOANHAMUYECKON CUCTEMBL.

Bropoii 3akOH TEpMOAMHAMUKHM [JisI PABHOBECHBIX ITPOLIECCOB. 4YE€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBI MPOXOAMT €AMHCTBEHHAs aanadara.
AOCOIOTHAs TeMITeparTypa.

BTopoii 3ak0H TepMOAMHAMUKU [AJI1 HEPABHOBECHBIX MPOLIECCOB. HEBO3MOXHO MepeaaTh
TEIJIOTy OT OoJjiee XOJNOMHOro Tena k Oonee Harperomy 0Oe3 kommnencauuu (Knaysuyc).
HeoOpaTtumMocTh IPUPOAHBIX MPOLIECCOB.

ITpunuune! geficTBus TermioBbix MauH. KT/

MaxkcumanbsHoe 3Hauenue K11/, [uxn Kapno.



DKOJIOTHYECKHE aCMEeKThl UCIIOJb30BAHMS TEIUIOBBIX ABUTATeNeh. TerioBoe 3arpsisHeHNE
OKPY>KaroLen Cpebl.

TexHUUECKHE YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: XOJOMMIbHUK, KOHAUIIHOHED,
OU3eTbHBIA W KapOIOpPATOPHBIA JBUTATENH, MapoBas TYypOWHA, TOJYYSHHE CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOIOB C HCIIONB30BAHUEM TEIUIOBOTO HACcoCa,
YTHJIN3aLUsA OMOOPTaHUYEeCKOTO TOTUIMBRA JJIST BBIPAOOTKH «TETLIOBOM» M JICKTPOIHEPTHH.

Jemoncmpayuu.

HsmeHeHne TemmnepaTypbl Py ainadaTHYeCKOM PaCIIHPEHUH.

BosaymHoe orauso.

CpaBHEHHE yACTBHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl UBMEHEHHUST BHYTPEHHEH SHePTHU.

UccnenoBanue agnadaTHOTO nporecca.

KomnbroTepHbie MOZIETN TETUIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, 1abopamoprsie pabomol, NPAKMUKYM.

Hsmepenue yaeiapHON TEIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBAHUS BELIECTBA.

UccnenoBanue agnadaTHOTO nporecca.

H3yueHne B3aMMOCBS3U HSHEPTHU MEKMOJEKYJSIPHOTO B3aUMOACHCTBUS U TEMITEPaTyphl
KUIIEHUs )KUIKOCTEH.

Tema 3. Azpecammusie cocmosnus eeujecmed. MDazosvie nepexoosl.

[TapoobpaszoBanne wu KoHAeHcauus. MchnapeHwe W KUINEHHWe. YJENbHas TEIUioTa
napoodpa3oBaHuUsI.

Hacpimennble ¥ HeHachbllleHHbIe Tapbl. KadecTBeHHas 3aBUCUMOCTH IUIOTHOCTH U
JaBJICHHUSI HACBIIIEHHOTO Mapa OT TeMMepaTyphbl, UX HE3aBHCUMOCTh OT O0OBEMA HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMITePaTypPbl KUIICHUS OT AABJICHUS B KUIKOCTH.

BraxkxHoctb Bo3ayxa. AOCONMIOTHAS U OTHOCUTEINIbHASL BJIAJKHOCTb.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAJUIOB.
[TnaBnenue u kpuctamau3anus. Y aeibpHas Teriora miasieHus. Cyomumanus.

Hedopmaruu TBépnoro tena. Pactsikenne u cxarue. Casur. Moxayne FOura. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmupeHne KUIKOCTEH W TBEPABIX TeN, OOBEMHOE U JIMHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIJIOBBIX KOJieOaHWN YaCTHUI] BEIIEeCTBA KaK MPUYMHA TEMJIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

IIpeobpasoBanne sHepruu B (Ha30BBIX MEPEXOIAX.

YpasHeHue TerioBoro dajxaHca.

ITosepxHocTHOE HaTskeHHE. Kod(h(QHUIMEHT MOBEpXHOCTHOTO HATsKeHUs. KamuuisipHble
siBaeHUs. [aBieHue noj HCKpUBAEHHON MOBEPXHOCTHIO JKUAKOCTH. @opmyia Jlannaca.

TexHuueckue yCTPOMCTBA UM TEXHOJOTHYECKHE TMPOLECCHl KUAKAE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPHAJIbL.

Jemoncmpayuu.

Tennosoe pacmupeHue.

CBoiicTBa HACHILEHHBIX MTAPOB.

Kunenune. Kunenve npyu nOHM>KEHHOM AABJIECHUH.

Hsmepenue cuibl MOBEPXHOCTHOT'O HATSKEHUS.

OMBITHI ¢ MBUTBHBIMU TIEHKAMH.

CwmaunBaHme.



KanunnspHsle siBneHus.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BJIaAKHOCTH.

Hccnenosanue HarpeBaHus U MJIaBJIeHUs KPUCTAJIMYECKOTO BELIECTBaA.

Buner nedopmarmii.

Habmonenne manbix nehopManuii.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsyueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.

Hsmepenue yaeapHON TEIIOTHI MIABJICHUS JIbAA.

H3yueHne CBONCTB HACBILIEHHBIX APOB.

Uzmepenne adCoMFOTHOH BIAXKHOCTH BO3/yXa U OLIEHKA MACChI MAPOB B TIOMEIIEHUH.

Hsmepenne ko3 dpuiinenHTa moBepX HOCTHOTO HATSKEHUSI.

Hsmepenue monyans FOHra.

UccnenoBanue 3aBUCUMOCTH AedOpMaIA PE3UHOBOTO 00pasia OT MPUIIOKEHHOH K HEMY
CHJIBL.

Pa3nen 4. DaexkrpoauHamMuka.

Tema 1. dnexkmpuueckoe noite.

DnexTpuzaLus TeJd U e€ MposiBIeHUs. JJeKTpudeckuil 3apsan. [IBa Buaa 3jeKTpuUUecKux
3apsAnoB. IIpOBOAHMKM, AMPIEKTPUKH U TOJYHNPOBOAHUKH. DJIEMEHTAPHBIA BJIEKTPUUECKUMN
3apsAa. 3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsia.

Bzanmonetictue 3apsinos. Toueunble 3apsiabl. 3akoH KynoHa.

Onektpuueckoe noje. Ero neiicTeue Ha aeKTpUdeckue 3apsbl.

Hanpsokéaaocts  snektpudeckoro monst. I[IpoOubeiilt 3apsn. JluHMM HanpspKEHHOCTH
3JeKTpUUecKoro nojst. OJHOPOIHOE dIEKTPUUECKOE MOJIE.

IToTeHIManbHOCTD 3JEKTPOCTATUUECKOro Mo, Pa3HOCTh MOTEHLMANOB U HAINpsKEHUE.
IlorennmanbHass  sHepruss  3apsga B 2JyekTpoctatudeckoM — noje.  [lorenuuman
3JIeKTpOCTaTUYeCKOro mojsi. CBfA3b HANpsKEHHOCTH MOl U Pa3sHOCTH MNOTEHLUANOB AJs
3NEKTPOCTATHYECKOTO NOJIs (KaK OHOPOJHOTO, TaK U HEOAHOPOIHOTO).

IIpuHIMD cyneprno3uLnuy 3JeKTPUIEeCKUX MOoJeH.

ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOH cdeprl Ilonme paBHOMEpPHO
3apsokeHHOro mo oOwémy 1mapa. Ilome paBHOMEPHO 3apsKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptune! ntuHNN HanpsKEHHOCTH 3TUX MOJIEH U 3KBUINOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBHE PABHOBECHS 3aPsiIOB.

JIN3NIEeKTPUKH B 3JIEKTPOCTATUUECKOM Tosie. J(uanekTpuyeckas NpOHULAeMOCTh BEIeCTBa.

Konnencatop.  DJEKTPOEMKOCTb  KOHAEHCATOpA.  DJIEKTPOEMKOCTb  IJIOCKOTO
KOHJIHCATOpA.

[NapanngenbHoe  coenmuHeHue  KoHpaeHcatopoB.  [locienoBaTenbHOE — COEAMHEHUE
KOHJICHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHEHCaTopa.

JIBr>KeHUE 3apsKEHHON YaCTULIBI B OHOPOAHOM 3JICKTPUYECKOM MOJIE.

TexHUueckue yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI 3JIEKTPOCKOI, 3JIEKTPOMETD,
3JIEKTPOCTATHYECKAS 3aIUTA, 3a3EMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCTpOUCTBO U NPUHLUI ACHCTBUS 3JIEKTPOMETPA.

DIeKTpUUECKOe TOJIe 3aps’KEHHBIX IIapUKOB.



DNeKTpUUeCcKOe MOJIE IBYX 3aps’KEHHBIX IIACTUH.

Mopnens snekTpocraTudeckoro reaeparopa (Ban ne I'paada).

IIpoBOAHUKY B 3J€KTPUUYECKOM MOJIE.

DJEKTPOCTATUYECKAS 3AIINTA.

YCTpONUCTBO U AEHCTBHE KOHIEHCATOPA MOCTOSIHHON U EPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOINaAu  IUIACTHH,
pPacCTOsIHUA MEXIY HUMU U AUBJIEKTPUUECKOI MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOT0 MOJIs 3aPsPKEHHOI0 KOHEHCAaTopa.

3apsaka u pa3psiika KOHAEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

OnueHka cul B3aMMOJEICTBUS 3aPSKEHHBIX TelL

Habnronenne npespateHns SHEPTUn 3apsDKEHHOTO KOHASHCATOPA B SHEPTUIO U3JITYUEHUS
CBETOJMO/A.

Hsyuenue nporexkaHus TOKa B LIEMH, Coepkalliell KOHIEHCATop.

Pacnipenenennie pasHOCTM TOTEHUMANOB (HANPSDKEHUS) TIPU  TOCIENOBATEIBHOM
COEIMHEHNH KOHJIEHCATOPOB.

Hccnenosanue paspsaa KOHAEHCATOPA Yepe3 pe3ucTop.

Tema 2. [locmoannwlil 31eKMpUYECKUl MOK.

Cuna toka. ITocTosiHHBIH TOK.

VYcnoBus CyIIecTBOBaHUs IOCTOSHHOIO AJIEKTpUYeckoro Toka. HMCTouHMKM TOKa.
Hanpsxenne U u DJIC €.

3akon OMa aJist y4acTKa LICTIH.

DNeKTpUuecKkoe  COMPOTHUBJIEHHWE.  3aBUCUMOCTb  CONPOTUBJIEHUS  OJHOPOAHOIO
IIPOBOJIHMKA OT €ro JJIMHBI U IUJIOLIaJU IONEPEeYHOro CeueHus. YAelbHOE CONPOTHUBIIEHHE
BELIIECTBA.

IlocnenoBarenbHOe, MNapaijeNbHOE, CMELUIAaHHOE COEIUHEHUE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AnekTprueckix uenei. [Ipasuna Kupxroda.

Pabora snexrpudeckoro Toka. 3akoH Jlxxoyna—JleHna.

MOIIHOCTb 3J€KTPUUECKOro TOKa. TernnoBas MOLIHOCTD, Bblie/sieMasl Ha PE3UCTOpE.

DJIC u BHyTpeHHee COMPOTHBJICHHE HCTOYHMKA TOKa. 3akoH Owma Ay TOJIHOMN
(3aMKHYTOI) 3JIEKTpUUECKOH 1lerd. MOIHOCTh HCTOYHHKA TOKa. KOpoTKOe 3aMbIKaHUE.

KonpeHncarop B Lienu NocTOSIHHOTO TOKA.

TexHudyeckue ycTpoiiCTBA M TEXHOJOTMYECKHE IIPOLIECChl aMIIepMETp, BOJBTMETP,
peocTaT, CHETUHK BJIEKTPUUECKOI SHEPTUH.

Jemoncmpayuu.

HsmepeHne cuiibl TOKa U HANPSKEHUsI.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKa OT HAINpPsDKEHMs] JJIs1 PE3UCTOpa, JIAMIIbI
HaKaJUBaHUs U CBETOAMOAA.

3aBUCUMOCTb COMPOTUBJIEHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT MAJIMHBL, IUIOLIANU
MONEePEYHOr0 CEeUeHUsI U MaTepuana.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT COMNPOTHUBIEHUS TP IOCTOSHHOM
HapPsSDKEHUH.

IIpsimoe m3mepenue DJIC. KopoTkoe 3aMblkaHMe rajbBaHUYECKOTO 3JIEMEHTa U OLIEHKa
BHYTPEHHETO CONPOTUBIIEHUS.

CriocoObl coequHeHns UICTOUHUKOB ToKa, DJIC batapeii.



HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXAY MOJIIOCAMU HCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hccnenosanue cMeLIaHHOTO COEIMHEHHUs] PE3UCTOPOB.

HsmepeHune yaenbHOro CONnpoTUBIIEHUS IPOBOIHUKOB.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSDKEHUS [JIs1 JIJaMITbl HAKaJIUBaHUS.

VYBenudueHue npezaena u3MepeHus amrnepmerpa (BOJIbTMETPA).

Hsmepenne D/1C 1 BHYTpeHHEro CONPOTUBIICHUsI HICTOUYHHKA TOKA.

Hccnenosanue 3aBucuMocty DJIC rajgpbBaHUUECKOro 3JIeMEHTa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXAY MOJIIOCAMU HCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

Hccnenosanue 3aBUCHMOCTH TOJIE3HON MOIIIHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

OnekTpuyueckass MPOBOAMMOCTb pPAa3JUYHBIX BEIIECTB. OJJEKTPOHHAas MPOBOIUMOCTD
TBEPABIX ~ METAJIOB.  3aBUCHMOCTb  COMPOTHUBJIEHHUS  METauUIOB  OT  TeMIepaTyphl.
CBepxnpoBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBopuuku. CoOCTBEHHasT W TPUMECHAsh MPOBOJUMOCTb IIOJYNPOBOAHHUKOB.
CroiictBa p—n-nepexona. [lonynpoBOgHUKOBBIE TPHOOPHL.

DNeKTPUUECKU TOK B BJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAs AUCCOLMALMA. DJIEKTPOJIU3.
3axonbl Dapanest 1151 SIEKTPOIH3A.

OnexkTpuueckuii TOk B Tra3ax. (CaMOCTOSTENbHbII W HECAMOCTOSTENbHBIH pasps.
PasnuuHble TUMBI CAMOCTOATENBHOTO paspsaa. Monnus. 11nasma.

TexHudyeckue yCTpOHCTBA U NPAKTUYECKOE TPUMEHEHHUE. Ta30pas3psiiHble JIaMIIbl,
3JIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPBL IHOM, TPAH3UCTOP, (POTOIUON,
CBETOAMO/M, TajbBaHUKA, paUHUPOBAHME MEIH, BBIIUIABKA AJIOMUHUS, 3JEKTPOHHAS
MHUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD 3JIEKTPOJIIUTOB.

3akoHbl 35ekTponu3a Papazes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYXA.

CpaBHeHHE MPOBOJUMOCTH METANJIOB U MOJNYIIPOBOHUKOB.

OaHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Habmonenue 3nekrponusa.

HsmepeHue 3apsiia OHOBAJIEHTHOI'O HOHA.

Hccnenosanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BONBT-aMIIEPHON XapaKTepUCTUKN AUOAA.

Du3nyecKuil NPAKTUKYM.

CriocoObl usmepeHust GU3NIECKUX BEIMYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U LU POBBIX
U3MEPUTENIbHBIX TPUOOPOB W KOMIIBIOTEPHBIX JATYHKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  M3MepeHud  u3mueckux BenmuuuH. OueHka TpaHuUI]
MOTPELIHOCTEN.



[IpoBeneHre KOCBEHHBIX W3MEpPEHUH, WCCIEIOBAaHUN 3aBUCHUMOCTEH  (Pr3HUdecKux
BEJINYHH, MPOBEPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 paloOT, OMHCAHHBIX B TEMATHYECKHUX
paznenax «YueHHUUECKUH SKCIIePUMEHT, Ja0OpaTopHbIe padOoThI, PAKTUKYMY ).

MexnpeameTHbI€e CBSI3H.

Uzyuenue xypca pu3uku yrnyOnéHHoro yposHs B 10 Ki1acce OCyIIECTBISETCS C yUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemunsle ROHAMUA, CCA3AHHBIE C UZYUEHUEM MEMOO006 HAYUHO20 NOZHAHUA:
sBJICHHE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEIMUYMHA, 3aKOH, Teopus, HaOIIOmeHUe,
SKCIIEPUMEHT, MOJICINPOBAHIE, MOJIEINb, H3MEPEHHE, OTPEITHOCTH U3MEPEHU, N3MEPHUTEIIbHbIE
npudopsl, Ludpoast madoparopusl.

Mamemamuxka: peuieHne cucteMmbl ypaBHeHuMd. JluaelHas ¢yHkiwmsa, mnapadona,
runepOona, nx rpaguku u cBoicTea. TpuroHomerpuueckre PyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIAECTBO. BEKTOPbI M MX NPOEKIMH Ha OCH
KOOPIMHAT, CJIO’KEHHE BEKTOPOB.

Buonozua: vexanndeckoe ABMKEHHE B KUBOH mpupone, Auddysus, ocMoc, TeroodMeH
JKMBBIX ~ OPTaHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPY)KAKOWIEH  Cpempl,  yTHIN3ALUSA
OMOOPTraHNUYECKOrO TOIUIMBA AJIsI BHIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, IMOBEPXHOCTHOE
HATSDKEHHE U KaMJUTAPHBIE SIBJICHHUS B IPUPOE, JIEKTPHUECKHUE SBJICHUS B )KMBOH MPHPOTIE.

Xumus: MUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, MOJy4YeHHe HAaHOMATePHAIOB, TETUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH U
rasoB, OKUJIKHE KPHUCTAJIbI, JJIGKTPUUECKHE CBOWCTBA METAJJIOB, SJEKTPOJUTHUYECKAsS
IVICCOLMALINS, TAJIbBAHUKA, JIEKTPOHHAS] MUKPOCKOIIHSL.

T'eozpachus: BnaxxHoCTb BO3AYXa, BETPHL, OapOMETP, TEPMOMETD.

Texnonozua: npeobpasoBaHne IBIKEHUN C UCIIOIb30BAHIEM MEXaHU3MOB, YUET CyXOro U
JKUIKOTO TPEHUs B TEXHHMKE, CTAaTHUYECKHE KOHCTPYKUMHU (KPOHIUTEHH, peméryaTsie
KOHCTPYKIMH), UCTIOJB30BAHNE 3aKOHOB COXPAHEHHsI MEXAHUKH B TEXHHUKE (THPOCKOI, BOJOMET
U Jpyrue), ABHUraTteilb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOH XOJOIWJIBHUK,
KOHIUIIMOHEP, TEXHOJOTHMH TIONyYeHHss COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  JJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
3JIEKTPONPHOOPOB, Ta30pa3PsAHBIE JIAMITBI, MTOJYIPOBOIHUKOBBIE TPUOOPHI, FaJIbBAHHUKA.

11 KJIACC

Pa3nen 4. DaexkrpoauHamMuka.

Tema 4. Maznummnoe noie.

BzaumopaeiicTBue NMOCTOSIHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM. MarHuTHOe MoJe.
Bexrop marautHON uHAYKUUH. [IpuHIMD Cynepno3uuuyn MarHUTHBIX NoJied. JIMHUM MarHuTHOR
WHIYKLUH.

MarHutrHoe ToJjie MPOBOAHHUKA C TOKOM (IMPSIMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BuTKa). OnbIT DpcTena.

Cuna Amrmepa, €€ HanpaBICHUE U MO JIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBUXKEHUE 3apsUKEHHOM 4YacTHLbI B
OIHOPOMHOM MarHutHOM moie. Pabora cuser Jlopenria.

MarnutHoe nosie B BeuecTse. PeppoMarHeTUKH, Mapa- U TUaMarHeTUKH.



TexHuueckue yCTpPOHCTBA M TEXHOJOIMYECKHE MPOLECCH MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJbTUMETpP, JJIEKTpoaBUrarTenb Skobu, yckoputenu
3JIEMEHTaPHBIX YaCTULL.

Jemoncmpayuu.

Kaptnra nuHWIA WHOYKOMA MarHUTHOTO TIOJIS TIOJIOCOBOTO M MOAKOBOOOPAa3HOIO
MOCTOSTHHBIX MarHUTOB.

KapTtuHa nuHMNA MarHMTHOM WHIYKLUUH TOJS [AJUHHOTO MPSMOro MPOBOJHUKA U
3aMKHYTOr'O KOJIBLEBOIO MPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoneiicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHILIa Ha HOHBI 3JIEKTPOJIUTA.

Habmronenne nBI>KeHHS My4Ka 3JEKTPOHOB B MATHUTHOM I10JIE.

[TpuHUMT TEHCTBHS 3JIEKTPOU3MEPUTEIBHOTO MPHOOPA MATHUTORJIEKTPUIECKOH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, 1abopamopunsie pabomsl, PAKMUKYM.

Hccnenosanne MarHUTHOTO NOJISL TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB (heppOMarHETHKOB.

Hccnenosanue neicTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Hsmepenue cunbl AMnepa.

H3yueHue 3aBUCUMOCTH CUIJIbI AMIIepa OT CHUJIbI TOKA.

Omnpenenenne MarHUTHON MHAYKLMU HA OCHOBE U3MEpPEHUs CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnan UHOYKYUAL.

SBnenue snexTpoMarHuTHoN uHAykiuu. IloTok BekTopa MarHutHOM uHAykuuu. I/C
UHAYKUWW. 3aKOH BJEKTPOMAarHuTHoN uHAaykuuu Papanes. Buxpesoe snexkTpuueckoe moJe.
Toku ®Pyko.

O/J1C uHAYKIIMK B TPOBOAHUKE, ABIKYIEMCS B OJTHOPOAHOM MarHUTHOM II0JIE.

IIpasuno Jlenna.

WunyktuBHocTh. Karymka WHAYKTMBHOCTH B IeNM I[OCTOSIHHOIO Toka. SIBieHue
camonHaykuu. DJ1C caMOMHIYKINH.

DHeprust MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJNEKTPOMATrHUTHOE TIOJIE.

TexHuueckue yCTpONHCTBA M TEXHOJIOTMYECKHE MPOLECCh HWHAYKIUOHHAS IedYb,
COJIEHOM], 3aIlUTa OT 3JIEKTPU3ALNHU TeJ NP JBUKEHUHU B MATHUTHOM T0Jie 3eMIIH.

Jemoncmpayuu.

Habmronenne siBieHUS 3IEKTPOMArHUTHOH WHIYKLIHH.

Uccnenosanue 3aBucumoctu IJIC MHAYKLIMM OT CKOPOCTHM H3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpasuno Jlenna.

[TaneHne MarHuTa B aIFOMUHUEBOH (MeqHOI) TpyOe.

SBneHnEe CaMOMHAYKLUH.

Hccnenosanue 3aBucumoctu DJIC caMOMHAYKLIUU OT CKOPOCTU M3MEHEHHs! CHJIbI TOKa B
LIETTH.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hccnenosanue siBieHUs 3J1€KTPOMArHUTHON HHIYKIUH.

Onpenenenyue HHAYKLUHA BUXPEBOTO MAarHUTHOTO TMOJIS.

Hccnenosanue siBII€HUs CAMOUHYKLIUH.

COopka MozeH 3JIeKTPOMarHUTHOT'O TeHEPaTopa.



Paznen S. Kosiebanusi 1 BoJIHBI.

Tema 1. Mexanuueckue kojiebanusi.

Konebarenpras cucrema. CBoOOmHBIEC KONIEOAHUS.

I'apmonnveckue  konebanmsa.  KuHemarnyeckoe W OUHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe  ONHCaHHWe (3aKOH COXPAHEeHUS  MeXaHW4eCKOW sHepruu). BeiBon
IMHAMUYECKOTO ONHCAaHUsI TapMOHMYECKMX KOJNe0aHWi W3 HMX OHEPreTUYeCKOro u
KMHEMaTH4eCKOrO OMHCAaHMUSI.

Ammuintyna u ¢asza konebanuid. CBsA3b aMIUIMTYIbl KOJEOAHWIA HCXOMHOW BEIMYHUHBI C
aMILTUTy1aMHU KoJieOaHuH €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u yactota xonebanuii. Ilepnon mManbx cBOOOAHBIX KONEOAHUN MAaTEMATUIECKOTO
masiTHUKa. [lepron cBoOonHBIX KoneOaHUi NPy KMHHOTO MAsTHUKA.

ITonsstTne o  3aryxaromux — konebaHusix. BriHykneHHple konebanus.  PesoHanc.
Pe3onancHas kpuBas. BinustHue 3aTyxaHus Ha BUA PE30OHAHCHON KPUBOH. ABTOKOJIE0AHMS.

TexHuyeckue ycTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, Yachl, Kadeld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3amuce KonedaTeNbHOTO ABMKEHUS.

Habnronenne He3aBUCMMOCTH NIEpHOa MaJIbIX KoeOaHui rpy3a Ha HUTH OT aMILUTUTYABL.

UccnenoBanue 3aTyxarIux KoineOaHUH U 3aBUCHMOCTH NepUoOaa CBOOOIHBIX KojeOaHUH
OT CONPOTUBJICHUS.

UccnenoBanue xoneOaHUil Trpy3a Ha MAaCCHBHOW MpPY)KUHE C LENIbI0 (POPMHUPOBAHUS
npeAcTaBiIeHUH 00 HaeasbHON MOJETH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEeHHUs FJHEPTUH MPH KOJEOaHHUSX rpy3a Ha NPy KUHE.

UccnenoBanue BBIHYKIEHHBIX KOJIeOaHHH.

HabmoneHue pesoHaHca.

Yuenuueckuit 3xcnepumenm, 1abopamopunsie pabomol, PAKMUKYM.

Usmepenune neproaa cBOOOAHBIX KONeOAHUI HUTSIHOTO U MPY)KMHHOTO MasiTHUKOB.

UzydeHune 3aKOHOB IBUKEHUS TeJla B XO/Ie KOJeOaHMid Ha yIIPyroM MoJBeCe.

H3yuenue nBuKeHUs] HUTSHOTO MasiTHUKA.

[IpeobpazoBanne 3HEPrUM B MPYKHHHOM MasiTHHKE.

UccnenoBanue yObIBAaHHUS aMIUTUTYAbI 3aTYXAOIUX KOIEOaHUH.

UccnenoBanue BBIHYKIEHHBIX KOJIeOaHHH.

Tema 2. Dnexmpomaznumusie Ko1e0anusl.

Konebarenprpiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B UIEATHbHOM
konebarenbHOM KoHType. Popmyna Tomcona. Cssi3p aMIumuTynbl 3apsiga KOHAEHCATopa ¢
aMILTUTYIOH CUJIBI TOKA B KOJIEOATENIbHOM KOHTYpE.

3aKOH COXpaHEeHHUs JHEPTUHU B HICATBHOM KOJIEOATEIbHOM KOHTYpE.

3aryxaromue 3JIEeKTPOMAarHuTHble KoneOaHus. BBIHY)KIEHHBIE 3JIEKTPOMArHUTHbBIE
KoseOaHus.

Ilepemensbiii TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIMTYJHOE M JAEHCTBYOLIee
3HaY€HHE CHJIbI TOKA U HANPSDKEHUS TIPU PAa3JInYHON (PopMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT
BPEMEHU.

CunycouaanbHblil nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllka UHAYKTUBHOCTH
B LIENTH CUHYCOUJIAJIbHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOkOB. Pe30HaHC HaNpsKeHU.

Uneanebiii TpancdopmaTop. IIponssoactso, nmepenaya u notpebieHUe 3JIEKTPHUUECKON
SHEpPTUU.



DKOJIOTUYEeCKUE PUCKU MPU MPOU3BOACTBE 3jekTpodHepruu. KynbpTypa ucnosb3oBaHus
3JIEKTPO3HEPTUU B MIOBCEAHEBHOMN XKU3HU.

TexHuueckue YCTPONCTBA U TEXHOJOTMYECKHE IPOLECCHL. JJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JMHUY 3JIeKTpoInepenay.

Jemoncmpayuu.

CBoOOnHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHMOCTD YaCTOThI CBOOOJHBIX KOJI€OaHMH OT MHAYKTUBHOCTH U €MKOCTH KOHTYpa.

OcumiorpaMMbl 3J1€KTPOMArHUTHBIX KOJIeOaHHH.

I'eneparop He3aTyXarOLINX 3JEKTPOMArHUTHBIX KOJEOaHHH.

Mopenp 31eKTPOMarHUTHOTO FreHepaTopa.

BoIHYXII€HHBIE CHHYCOMIAIbHBIE KOJIEOaHMS.

Pesucrop, karyiika MHAYKTUBHOCTH U KOHAEHCATOP B LIEMH EPEMEHHOIO TOKA.

PesoHaHnc mpu mocnenoBaTeNIbHOM COEAMHEHUU PEe3UCTOpa, KaTyLIKH HHAYKTUBHOCTH U
KOHJIEHCATOpa.

Y CTpOHCTBO M MPUHLMIT ACHCTBHS TpaHchopMaTopa.

Mopens TUHUH 3JIeKTpOoTiepeaalu.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIEA0BaTENbHO COSNUHEHHBIE KOHIEHCATOp,
KaTYLIKy U PE3UCTOP.

Habmonenne 371€KTpOMarHuTHOTO PE30HAHCA.

Uccnenosanue padoThl HCTOYHUKOB CBETA B LIEMH IMEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60/IHbL.

MexaHuueckue BOJHBI, YCJIOBHUs MX pacnpocTpaHeHus. IlomepeuHeple U MpOAOJbHBIE
BosiHbL. Ilepuon, ckopocTh pacnpocTpaHeHUs! U AJuHA BOJHBL CBOMCTBa MEXAHWYECKUX BOJH:
OTpakeHHe, pesIoMIIeHHe, HHTeppepeHIns U U paKLIUsL.

3Byk. Ckopocts 3ByKa. [ pomMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

IITymoBoOe 3arpsi3HeHUE OKPYIKaIOLIel Cpeabl.

DNeKTpOMarHUTHbIE BOJHBL. Y CIOBUSl M3JIyd€HHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmHuas
OpHEHTALMs BEKTOPOB B BJIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJH: OTpakeHWe, MpeJoMIIeHHEe, MOJsIpU3aLs,
uHTepdepeHIMs U U PAKIIHSL.

Illxana »1eKTpOMarHUTHLIX BOJH. IIpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TE€XHHUKE U
OBITY.

IIpuHLMNEI PAIHOCBS3U U TeNeBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHNE OKPYIKAIOIIECH CPEIbL.

TexHuyeckue ycTpoicTBa M MpakTUUECKOE NMPUMEHEHHE. My3bIKaJlbHble HHCTPYMEHTHI,
pamap, paaMONpPUEMHHK, TeJNeBU30p, aHTeHHa, TenedoH, CBYU-neub, yabTpa3ByKOBas
IUArHOCTHKA B TEXHUKE U MEULIUHE.

Jemoncmpayuu.

OO6pasoBaHue u pacpoCTpaHEHHUE NOMEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomeecst Teno kak HICTOUHUK 3BYKA.

3aBUCHMOCTbD JITMHBI BOJHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenne oTpaxeHust U MPEIOMIICHHSI MEXaHUIECKUX BOJIH.

Habnronenne narepdepeHny u mudpakuuu MEXaHUYECKUX BOJIH.

AKyCTHUYECKUI pe30oHaHC.



CBoIJiCTBa yJIbTPa3ByKa U €ro MpUMeHEeHUE.

Habnronenne cBsA3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C AaMIUIMUTYIOH M YacTOTOH
KosebaHui.

HccnenoBanue CBOWCTB  BSJEKTPOMArHUTHBIX  BOJH:  OTPaK€HUE, IMPEIOMIIEHHE,
noJistpu3anus, audpakuus, tHTepGepeHIus.

ObHnapyskeHne HHPPAKPACHOTO H YIBTPAPHUOIECTOBOrO U3TYYEHUH.

Yuenuueckuit s3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsyueHne napaMeTpoB 3ByKOBOW BOJIHBIL.

H3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpssmMonuHeliHOe pacnpOCTpaHEHHe CBeTa B OAMHOPOAHOU cpeae. Jlyu csera. Todeunsrit
UCTOYHUK CBETA.

OTtpakeHue ceera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHune n300pakeHUH B IIOCKOM
3epkaie. Chepuyeckne 3epkana.

[Ipenomnenue cBera. 3aKkOHBI MpeJOMICHHs CBeTa. AOCOMIOTHBIA  MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3zaTesb IpenomieHus. IlocTOSHCTBO 4acTOTEI CBeTa U
COOTHOLLIEHHE JJINH BOJH IPU MEepexo/ile MOHOXPOMATHYECKOrO CBETa 4epe3 I'paHully pasnena
IBYX ONTUYECKUX CpeNl.

Xon nyueit B nmpusme. ucnepcus ceera. CiioxkHbIi coctas Oeroro csera. Liser.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yros NOJHOTO BHYTPEHHErO OTPaKEHMUSI.

Cobuparomme u paccemBarolue JUH3bL TOHKas JuH3a. DOKYyCHOE pAacCTOSHUE W
ONTUYECKAasl CHUJIA TOHKOH JIMH3BL. 3aBUCHUMOCTH (DOKYCHOT'O PACCTOSHUSI TOHKOH ceprueckon
JIMH3BI OT €€ reOMETPUU U OTHOCUTEIIbHOTO NOKA3aTeNs! PEIOMIIEHHUSI.

®DopMyia TOHKOH JIMH3BL. Y BEJIUYEHUE, 1aBaeMOe JINH30M.

Xon nyva, NpoIIeIIero JUH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJ1aBHOM ONTHYECKON OCH.
[TocTpoeHne M300pakeHMi TOUKH U OTpe3Ka MPsIMON B COOMPAOIUX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMax.

Ontuyeckue nmpudopsl. Paspemaromas cnocoOHOCTh. [71a3 Kak onTuyeckast CHCTeMa.

[Ipenenbl TPpUMEHUMOCTH F€OMETPUYECKON ONTUKH.

Bonnosast ontuka. HWHrepdepenuuss cBera. KorepeHTHble HUCTOYHUKU. Y CIIOBHUS
HaOMIONEHUST MAaKCUMyMOB W MHUHHMyMOB B HWHTEPPEPEHIMOHHOH KapTHHE OT [BYyX
KOTE€PEHTHBIX HCTOYHHUKOB. [IprMepr! KiIaccniecknx HHTEP(EPEHLINOHHBIX CXEM.

Hudpakuust  ceera. udpakunonHas pemérka. YciaoBue HAONIOAECHUS TJIABHBIX
MaKCHMYyMOB TIPU MaIeHUH MOHOXPOMATHUECKOTO CBETa Ha MU PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuyeckue ycTpoiicTBA M TEXHOJOIMUECKHE MPOLECChl. OYKM, JIyNa, MepHUCKOT,
¢doroanmapar, MHUKPOCKOI, NPOEKLHUOHHBIN armapaT, HPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKLNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPa’KEHUs CBETA.

Hccnenosanue npeaoMieHysl CBeTa.

Habnronerne moTHOro BHYTPEHHETO OTpaskeHUsl. MoJenb CBETOBOA.

Hccnenosanue xona CBETOBBIX MMYYKOB Uepe3 IIOCKONapasliebHyIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenne natepdepeHium cBera.



Habnronenne BeTOB TOHKUX TIEHOK.

Habmonenne nudpakimu cBera.

Uzyuenune nudpakIMOHHON PeInETKH.

Habmonenue nudpakiimOHHOTO CIIEKTpa.

Habmonenue nucnepcuu ceera.

Habnronenne nossipusaiiy CeTa.

[IprMeHeHne MOMSIPONIOB ISl U3YUEHUSI MEXAaHMUYECKIX HAINPSDKEHUH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomsl, RPAKMUKPM.

UsmepeHune nokasarens MpeJoMIICHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEINECTBa (HAa MPUMEPE JKUAKHX
JIUH3).

Uzmepenne GpoKyCHOrO pacCTOSTHHS PACCEUBAIOIINX JIMH3.

[Tonyuenne n3o0paskeHUst B CUCTEME U3 TUIOCKOTO 3epKajia v JIMH3BI.

[Tonyuenne n300pa’keHUst B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHHe TEIeCKOMMUECKUX CHCTEM.

Habmonenue nudpakimn, nHTepEepEeHIINN U MOPU3ALUIN CBETA.

UzydeHue nonspu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH AMIJIEKTPUKA.

Uzyuenune nHTEpYEpPEHLINH JTA3EPHOTO H3JIYUSHHS HA JIBYX IIENSX.

Habmonenue nucnepcum.

Habmonenue u uccnenosanue T pakIIMOHHOTO CIIEKTPA.

H3mepenne nirHbI CBETOBON BOJIHBL

[Tonyuenne criekTpa M3JIy4eHHUs] CBETOIUOA MTPH MOMOIIN AU PAKIIUOHHON PEIIETKH.

Pa3agen 6. OcHOBBI cielHAJILHOH TEOPHH OTHOCHTEJIBHOCTH.

I'panuiel NPpUMEHMMOCTH KJIACCUYECKOM MexaHukd. IlocTynaTel cnenuaipHON Teopuu
OTHOCHUTEJIbHOCTH.

IIpocTpaHcTBEHHO-BpeMeHHOM  mHTepBai. IlpeoOpasoBanmst  Jlopenma.  Yciosue
npUIMHHOCTH. OTHOCHUTENBHOCT OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKpaIleHHE
IUTUHBL

DHeprusi U UMMYJIbC PEISITHBICTCKON YaCTHIIBL.

CBs13b Macchl C HEPrHEH U HMITYJIbCOM PEIATUBUCTCKON YaCTHIBI. DHEPTHUS TIOKOSI.

TexHuueckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTEJH 3aPsKEHHBIX YaCTHILI.

YdeHu4ecKni 3KCIIEPUMEHT, J1abopaTopHble pabOThI, MPAKTHKYM.

Omnpenenenne MMITyJIbCa U SHEPTUM PENSTUBUCTCKUX YacTul (1o ¢ororpadusM TPEeKOB
3apsKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas pusuxa.

Tema 1. Kopnyckyaapno-60ino6oil oyanus.

PaBHOBecHOEe TeruIOBOE u3NydeHUe (M3ydeHHe aOCONIOTHO YEPHOTO Teja). 3aKOH
cmelenus Buna. I'unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPrHst U UMITYJIbC POTOHA.

Dotosdpdext. Onbrrer A. I'. CroneroBa. 3akoHb! Gporoadpdexra. YpaBHeHHe DHHIITEHHA
s porosddexra. «Kpacrnas rpanuna» porosddexra.

JaBnenne cBera (B YAaCTHOCTH, MAaBIIEHHE CBeTa Ha aOCOJNIOTHO TOTJIOLIAOINYI0 U
abCcoMmOTHO oTpakaroyr nosepxHocts). OmnbiTel [1. H. JleGenesa.



BonHosble cBoiicTBa vactul. BosHbl ne bpoiina. [Inuna BosnHbL e bpoiinsg u pasmepst
o0NacTH  JIOKaNM3alMM  ABIDKYLIEHCs dacTUibl.  KOpIyCKyJSIPHO-BOJHOBOW — AyaslU3M.
Judpakius 3JEeKTPOHOB HA KPUCTAJLIAX.

Crnennduka n3mepenuii B Mukpomupe. CooTHoleHus1 HeonpenenéHuocrel I efizendepra.

TexHUueckne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLIECCHL CIIEKTPOMETP, (OTOSJIEMEHT,
(oTonaTUMK, TYHHEJIbHBIA MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOUO.

Jemoncmpayuu.

Doros ekt Ha YyCTAaHOBKE ¢ IMHKOBOH TIACTUHOM.

UccnenoBanue 3ak0HOB BHeIIHETro Gpotosddexra.

Hccnenosanue 3aBUCUMOCTH CONPOTUBIIEHUS MONYTIPOBOJHUKOB OT OCBEIEHHOCTH.

Cseronuon.

Conneunas Oatapest.

Yuenuueckuit 3xcnepumenm, 1abopamopunsie pabomst, RPAKMUKYM.

Uccnenosanue portopesucropa.

Nsmepenue nocrostaHol [Inanka Ha ocHOBe uccienosanus porosddexra.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA YEPe3 CBETOAMOA OT HAINPSKEHUS.

Tema 2. Qusuka amoma.

OmnbITHI O UCCIIEAOBAHUIO CTpOeHUs aToMa. [nanerapuas monens atoma Pesepdopra.

IMoctynatel bopa. Usnyuenne u mornouieHne (pOTOHOB IPH TEPEXOne aroMa C OJHOTO
YPOBHsI SHEPIUU Ha APYTOM.

Buneb! ciektpoB. CniekTp ypoBHeH 3Hepruu aToMa BOAOPOA.

CrnoHTaHHOE U BBIHYKACHHOE H3Jy4deHue ceera. Jlasep.

TexHuyeckue yCTpPONHCTBA U TEXHOJOTMYECKHE IIPOLECCHl: CIEKTPalbHbIA aHalu3
(criexkTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jemoncmpayuu.

Mopnens omnbita Pesepdopna.

Habnronenne nuHEHUaThIX CIEKTPOB.

YCTpPOUCTBO U AEHCTBHE CYETUNKA HOHU3UPYIOLINX YaCTHULL.

OnpeneneHue AJMHBI BOJIHbI JIa3€pPHOTO U3JIy4YEHMUSI.

Yuenuueckuit 3xcnepumenm, n1abopamopusie pabomol, RPAKMUKYM.

HabmroneHue MTMHEHYATOrO CIEKTPA.

Hccnenosanue criekTpa pa3peskeHHOI0 aTOMapHOro BOAOPOAA U U3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Qusuxa amomnozo A0pa u I 1eMEHMAPHBIX YACMUY,

Hyxnounast monens simpa I'eitsenbepra—lBanenko. 3apsin siapa. MaccoBoe 4UCIO simpa.
HsotoneL

PannoaktuBHOCTE. Anbga-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacman. I'amma-
U3JydeHHe.

3aKkOH paguoaKTUBHOrO pacnaga. PaanoaktuBHble u3zoTonsl B npupoge. (CBolicTea
HMOHM3UPYIOIIEro U3JIyueHUs. BiausiHue paanoakTUBHOCTH Ha XKUBbIe OpraHu3Mbl. EcTecTBeHHbIN
¢don mnyuenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt macchl siapa.

Anepubie peakuuu. JleneHue u cuHTE3 sAnep. SAnepHele peaktopbl. [IpoGmembr
yIOPaBIsEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE AacCHeKTbl pa3BUTHUs  SAEpPHOU
SHEPreTHKU.

MeTtonbl perucTpalyy U UCCIe0BaHUsl SJIEMEHTAPHBIX YaCTHULI.



dyHIaMeHTalbHble B3auMOJENHCTBUs. bapuonel, Me30Hb! U nentoHbl Ilpencrasnenue o
CrannaptHoit Mmonenn. KBapk-riarooHHasi MOENb aJpOHOB.

®dusuka 3a npenensamu CranaaptHoi moaenu. TémHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO hU3nueckoi KapTUHBI MHpA.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMYECKHE MPOLIECChl: A03UMETp, kamepa BunbcoHa,
SOEPHBIA  PEakTOp, TEPMOSIIEPHBI peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAS
ToMmorpadus.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HUccnenoBanue TpekoB yacTull (1o roToBbIM oTorpadusim).

UccnenoBanue paqnoakTUBHOTO (pOHA € UCTIONB30BAaHUEM TO3UMETPA.

Uzydenue norsnomenHns 6eTa-4acTyIl aTFOMUHUEM.

Pa3aen 8. DneMeHTBI aCTPOHOMHUH U ACTPOPU3UKH.

Otanbl  pa3Butus  acTpoHomuu. llpukiagHoe UM MHMPOBO33pPEHUECKOE 3HAUYEHUE
acTpoHOMHHU. lIpUMEHHMMOCTH 3aKOHOB (U3MKU Uil OOBSICHEHHS NPUPOABl KOCMHYECKHX
OOBEKTOB.

Meronbl acTpoHOMHUYeCKMX HccienoBaHuil. CoBpeMeHHbIE ONTUYECKHE TEJIEeCKOIbI,
PaTuOTENeCKONbI, BHEATMOC(hEPHAS aCTPOHOMHUSI.

Bun 3é3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/bI, MIAHETHI, IX BUAUMOE ABIKEHUE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. McTounuk sneprun ConHIa U 3BE31.

3BE31bI, HUX OCHOBHbIE XapaKTEepUCTUKH. JluarpamMma «CHEKTpajbHBIM Kjiacc —
CBETUMOCTbY. 3BE3/bl TJIABHOI MOCJEN0BATEIbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTbY JIs
3B€3]] TIJaBHOW TocjenoBaTeNbHOCTH. BHyTpeHHee crpoenue 3B€3n.  CoBpeMeHHbIE
MpeCTaBJIeHUs O MPOUCXOXKIAEHUH U 3BoNoIMU CONHLIA U 3BE€3/1. DTallbl )KU3HU 3BE3 .

Muneunsrii [1yTe — Hamma [Nanaktuka. [lonokenune n npmxenne Connna B I'anaktuke. Tumst
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IbIPBI B AApax rajakTHUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaOOma. PasOeranme ramaktuk. Teopus
bonbmoro B3pbiBa. PennkToBOE N3TydeHNE.

MacmtabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobaemMbl aCTPOHOMUH.

Yuenuueckue nabooenus.

Habmronennss 3B&3gHOro Heba  HEBOOPYXKEHHBIM  TIJIA30M  C  HCIIOJb30BAaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN NI ONpedeNieHHst TMOJOXKEeHUsT HeOeCHbIX OOBEeKTOB Ha
KOHKPETHYIO AaTy: OCHOBHBbIE c03Be3/1Usi CeBepHOro MojyLapus U sipkue 3BE3/bl.

Habmronenus B Teneckon JIyHBI, MJIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTIJICHUH.

Du3nyecKuil NPAKTUKYM.

CriocoObl usmepeHust GU3NIECKUX BEIMYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U LU POBBIX
U3MEPUTENIbHBIX TPUOOPOB W KOMIIBIOTEPHBIX JATYHKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  WM3MepeHud  u3muecknx BenmudynH. OueHka TrpaHuLl
MOTPELIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEpPEHUH, WCCIEIOBAHUI 3aBUCHUMOCTEH  (pu3ndeckux
BEJINYHH, MPOBEPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 paloOT, OMHCAHHBIX B TEMATHYECKHUX
paznenax «YUeHUUECKUH SKCIIePUMEHT, JadopaTopHble padoThl, MPAKTUKYMY).

O0o0maromee noBTopeHue.

OGoOmenne ¥ cuUCTeMaTH3alMsl CONEPKaHHWsS — pa3neioB  Kypca «MexaHHKay,
«Monexynsapaas (pu3nKa U TepMOAUHAMUKA», «DJeKTpoauHamuka», «KomebaHus u BOJHBDY,



«OCHOBBI CHEIMABHONH TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas (Qu3mka», «DJIEMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKIY.

Ponp ¢u3uku W acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COLUUATBHOH W
STHUYUECKOH cdepax MAeATENbHOCTH 4YeNOBEKa, pPOJIb M MECTO (PM3MKHM U acTPOHOMHH B
COBPEMEHHOM HAay4YHOM KapTHHE MHpPA, 3HAYEHUE OMNMUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENbHON U MPOrHOCTHYECKON (DYHKIMH (YU3MUECKON TEOPUH, POJb PUIUIECKOI Teopun
B (hopMupoBaHUU TpencTaBieHud O PU3NIECKON KApTUHE MHPA, MECTO (PU3UYECKON KAPTHUHBI
MHpa B 0OLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUH O IpUpoae.

MexnpeameTHbIe CBSI3H.

Uzyuenune xypca puzuku yrayOnéHHoro yposHst B 11 Kjacce OCYIIECTBISETCSA € YUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medxcnpeomemmusie NOHAMUA, CEA3AHHbBIE C UIYUECHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SBJICHHE, HAay4HbIH (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOII0neHUe,
SKCIEPUMEHT, MOACUPOBAHUE, MOJIENb, U3MEPEHHE, ITOTPEIIHOCTH U3MEPEHUH, U3MEPUTEbHbIE
npubopsl, nudposas tadbopaTtopus.

Mamemamuxka: pemeHue cucteMbl ypaBHeHUH. Tpuronomerpudeckue GyHKUHUN: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXAECTBO. BekTopel M ux
NPOEKIIMM HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB. [IpOM3BOAHBIE 3JIEMEHTapHBIX (YHKIIHMA.
[TpusHaky momoOus TPEYroJbHUKOB, OMPEeNeHHIE TUIOMAIN IIIOCKUX GUTyp U 0ObEMA Tell.

Buonozua: >nextpudeckue sBISHUS B KMBOH NPUpPOAE, KonebaTenbHbIE IBUKECHUS B
JKUBOM  mpupone,  SKOJOTMYecKHMe  PUCKU  MpPU  TMPOU3BOACTBE  3JIEKTPOIHEPIHUH,
SJIEKTPOMAarHUTHOE 3arpsA3HEHHE OKpYy»XKawoolled cpenbl, yibTPa3ByKoBas JIUArHOCTHKA B
MEIUIUHE, ONITUYECKUE SIBJIEHHS B )KUBOW NPUpPOJE.

Xumusa: CTpoeHUEe aTOMOB M MOJEKYJ, KpUCTa/sIMdeckas CTPYKTypa TBEPABIX Tel,
MEXaHH3MBbI 00Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusn: marauTHbIe TIONMIOCA 3e€MITH, 3aJIeKM MArHUTHBIX pya, GoTochéMKa 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozua: npuMeHEeHNE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOABUTATEND
Axobu, reHepaTop MEPEMEHHOrO TOKA, HWHAYKIMOHHAS TI€4Yb, JHHHUHU 3JIEKTpornepenad,
3NEKTPOJBUTATENb, panap, PaAHONPUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3BYKOBasi HArHOCTUKA B TEXHUKE, NPOEKLMOHHBIM amnmapar, BOJIOKOHHAS ONTHKA,
conHeuHast OaTapesi, CIyTHHUKOBbIE IPUEMHHKH, SAEPHAS YHEPTETUKA U HKOJIOTHIECKHUE ACTIEKTHI
€€ pa3sBUTHSL.



IVTAHWUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBLI I10 ®U3SUKE HA
YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUAJIMUHOCTHBLIE PE3VJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yabTaThl OCBOSHHs yueOHOro mpeamera «PU3UKay AODKHBI OTPaXKaThb

TOTOBHOCTh U CIOCOOHOCTh OOYHarOIIMUXCsl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEeH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OpUEHTAalLMil, MO3UTUBHBIX BHYTPEHHUX
yOexXmeHull, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTSM POCCHICKOro  0O0INecTBa,
paclIupeHHe >XKU3HEHHOIO OIbITa U OMNbITa AEATENbHOCTH B IPOLIECCE PeajU3aliid OCHOBHBIX
HanpasJieHUH BOCIIUTATENbHON 1€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

rpa’kIAHCKOr0 BOCIIUTAHHUS:

e chOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYyYaroIerocsi Kak akKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 O0IIeCTBa,

® MPHUHATHE TPAOULHUOHHBIX OOINEYETOBEYECKUX I'YMAHHCTUYECKUX U JEMOKPATHYECKHIX
LIEHHOCTEH,

® TOTOBHOCTb BECTH COBMECTHYIO IESITEIBbHOCTh B MHTEPECaxX I'Pa’KIaHCKOro OOINecTBa,
y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OpraHu3aluy,;

e yMeHHE B3auUMOJEHCTBOBATb C COLMAJbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(YHKUMSAMHU ¥ HA3HAYCHHUEM,

® TOTOBHOCTb K 'YMaHUTAPHON U BOJOHTEPCKOHN ACSTENbHOCTH.

NATPHOTHYECKOT0 BOCTIHTAHHS:

¢ c(hOPMHUPOBAHHOCTH POCCHICKON IPa’KIAHCKON HACHTUYHOCTH, MATPUOTH3MA,

® [IEHHOCTHOE OTHOIIEHHE K TFOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUICKUX
yu€HBIX B 00J1aCTH (PU3NUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

¢ c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOT'O TIOBEICHHS,

e CrocOOHOCTh OIEHMBATh CHTYyallMO W T[PUHUMATh OCO3HAHHBIE  PELICHMS,
OpPUEHTHUPYSICb Ha MOpAJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4YHCIE€ B
JEeATEJIbHOCTH YUEHOTO;

® OCO3HaHHE JIMYHOTO BKJIA/1a B IIOCTPOCHNE YCTOHYUBOTO Oy IyILIero.

3CTeTHYEeCKOro BOCIIUTAHHS:

® DOCTETHYECKOE OTHOLIEHHWEe K MHpY, BKJIIOYasl 3CTETUKY HAy4yHOTO TBOpPYECTBA,

npucymero GpU3NIECKon HayKe.
TPYAOBOT0 BOCIIUTAHUSI:

® UHTEepeC K pa3juyHbIM cepam NpodecCHOHANIBHOW HEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOH U TEXHUKOW, YMEHHE COBEPINATh OCO3HAHHBIN BBIOOP Oyayruei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IJIaHBI;

® TOTOBHOCTb M CIIOCOOHOCTH K OOPa3OBaHHIO M CaMOOOpa3oBaHMIO B 00iacTu (PU3NKU
Ha MPOTSLKEHUH BCEH JKU3HM.

JKO0JIOTHYeCKOro BOCIUTAHMS:

e c(hOPMHUPOBAHHOCTh HKOJIOTUYECKOH KyJIBTYpBI, OCO3HAHHE IJIOOAJBHOIO XapakTepa
SKOJIOTUYECKUX MPOoOIIeM,

e [UIAHHPOBAHWE U OCYILLECTBJIEHUE NEUCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJiel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,



paclIMpPEHNUE OMNbITa JEATEIbHOCTH SKOJOTMYECKOW HAIPaBICeHHOCTH Ha OCHOBE
UMEFOIINX Csl 3HAHUMN TI0 (PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(pOPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3NIECKON HAYKH,
OCO3HAaHHE LEHHOCTH HAy4YHOW JesATeNbHOCTH, NOTOBHOCTb B NpOLIECCE HU3YUEHUS
($U3MKKN  OCYINECTBJIATH  MPOEKTHYHD M  HCCIENOBATENBbCKYI  IEeSTebHOCTh
WHAUBUIYaJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBbTATDI
[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS
Ba3oBble JiornuyeckKue JeldcTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTYaJH3UPOBATh MpOOJEeMy, pacCMaTpUBaTh €&
BCECTOPOHHE;,

OTIPEAENSATh LeNIN ASSITeIbHOCTH, 331aBaTh MapaMeTPhl H KPUTEPHUU UX TOCTHKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHBOPEYHMS B PaCcCMATPUBAEMBIX (HU3HMUECKUX
SIBJICHUSIX,

pa3pabaTeiBaTh TUIAH pelieHus NpodJieMbl C  Y4YETOM aHallM3a HUMEIOIINXCS
MaTepUATbHBIX U HEMATePUAJTbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B IESATEIHHOCTD, OLICHUBATbH COOTBETCTBUE PE3YJBTATOB LIEJISIM,
OLICHUBATb PUCKU MOCIEICTBUN AESITEIbHOCTH,

KOOPAWHHUPOBATh WM BBIIOJHATL PabOTy B YCIOBHUSIX PEATHHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMOCHCTBUSI,

Pa3BUBATh KPEATUBHOE MBIIIJICHHE NP PEIICHUH KIU3HEHHBIX TPOOJIeM.

Bba3oBble HcciaenoBaTeIbCKHE A€HCTBHS

BJIAZIETh HAYYHOH TEPMUHOJOTHEH, KIIFOYEBBIMHU MMOHATUSIMHU U METOAaMH (PU3NIECKOH
HayKH;

BJIaJIeTh HAaBBIKAMH Y4eOHO-HUCCIIEIOBATEIbCKOM M TPOEKTHOW MEATEIbHOCTH B
obmacti (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY ITOHCKY
METOZIOB peHIeHUs] 3amad (U3NYECKOro COAEPIKAHUS, NPUMEHEHUIO Pa3JIMYHBIX
METO/IOB TIO3HAHUS,

BJIAZIETh BUIAMH AEATEIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX CUTYALUsIX, B TOM YHCIIE MIPH
CO3MIaHNH y4eOHBIX MPOEKTOB B 00IACTH (HU3HKY;

BBISIBJISITE NPUYMHHO-CJICZICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/ady, BbIIBUTATb
TUTIOTE3y €€ peIleHHs, HaXOOWTb apryMeHThl Ui JOKa3aTelbCTBA CBOMX
yTBEP KASHHH, 3371aBaTh TApaMETPbl M KPUTEPUH PEILCHHS,

AHAJIM3UPOBATh MOJYYCHHbIE B XONE€ pPEIIEeHUs 3aJaud pPe3yJIbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POpMyTHPOBATH COOCTBEHHBIEC 337a4U B 00PA30BATENBHON e TEIbHOCTH, B
TOM YHCJIE TP U3YUEHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYaLIUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

yMETb IEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEAEATEIBHOCTH,
yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBbIC U/ICH, MPEJIaraTb OPUTHHAIbHBIEC TOIXOMABI H PELICHNS,



CTaBHUTDH HpO6J’I6MbI " 3aa41, JOMyCKAIMNE aJIbTEPHATUBHBIC PCIICHUA.

Pa6ora ¢ undpopmanmeii:

BIAJeTh HABBIKAMH TMOJy4YeHUs uHPoOpManMu (PH3UUECKOTO CONEpXKAHHWS U3
UCTOYHHKOB PpA3HbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATH TOWUCK, AaHAJM3,
CHUCTEMATH3aLMI0 W HWHTEPIPETalni0 HHPOPMALMU pa3jnyHBIX BHIAOB U (HopMm
NPEACTABICHNUS,

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIHY;

UCTIOJIb30BaTh CpencTBa MH(GOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHHA B
pelIeHN: KOTHUTHMBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmonenneM TpeOOBAaHWUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPaBOBBIX M OSTHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0e30macHOCTH;

co3laBaTh TEKCThI (PU3UYECKOTO COAEPIKAHUS B PA3NUYHBIX (dopMarax ¢ y4ETOM
Ha3HaueHuss MHGOpPMALMU W LeNeBOH ayIuTOpPHH, BBIOMpas ONTHUMAaJbHYIO (HopMy
NPEACTABICHNS U BU3YAJIH3aHH.

KomMmyHukaTuBHbBIe YHUBepcaabHbIe YueOHble JeHCTBHUS:

OCYIIECTBIISITH OOIIeHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JAESITEIbHOCTH,
pacro3HABATh MPENMOCHUTKYA KOH(PIMKTHBIX CUTYAlWi U CMSITYATh KOH(IUKTHI,
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHHUs C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEncCTB,

MOHUMATh U UCTIOIb30BATh MPEUMYIIIECTBA KOMAHIHOW U MHANBUAYAILHOH paboThI,
BbIOUPATh TEMATHKY U METOMbI COBMECTHBIX NEHCTBUIA, C yUETOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEHN Ka’KAOTO 4JIEHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW AEATEJbHOCTH, OPTraHU30BbIBATH U KOOPAUHHUPOBATH
JOENUCTBUSL MO €€ AOCTHXKEHUIO. COCTaBJISITh IUIAH NEHCTBUI, pacOpenesisaTbh PO C
y4ETOM MHEHHI YYACTHUKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHON pabOTHI,

OLICHMBATh KA4e€CTBO CBOEr0 BKJIaJa U KAKIOTO Y4YaCTHHUKA KOMaHAbI B OOIIui
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM,

Mpeiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEH C MO3ULHUNA HOBU3HbI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLLECTBJISITh MO3UTHUBHOE CTPATETHYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISITE TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA
Camoopranuzauus:

CaMOCTOSITENTBHO OCYIIECTBIIATh NO3HABATENbHYIO JESTEIbHOCTh B 00MacTi QU3HKH U
ACTPOHOMMHU, BBIIBISITH POOJIEMBI, CTABUTh U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENTbHO COCTABJISATh IUIAH PELICHMs] PACUETHBIX W KAUECTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHSI MIPAKTUYECKOH paboThI ¢ YYETOM HMMEIOIIHUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEANOYTEHHUI,

JaBaTh OLIEHKY HOBBIM CUTYAIUSIM,;

pacUIMpsTh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUH,

JeNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTbH 32
peleHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT,



crocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PyOULUH B oOmactu (PU3NKH,
MIOCTOSIHHO TOBBIIIATE CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

JaBaThb OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B AESTENbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM,

BJIaJIETh HABBIKAMU IO3HABATEJILHOW pPE(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
TNEHCTBUN U MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMUIA,

UCTIOJIb30BaTh MPUEMBI peIEKCHH TSI OLICHKH CUTYAllMH, BBIOOPA BEPHOTO PEIIEHUS,
YMETb OLIEHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS MO UX CHIDKEHUIO,
MIPUHUMATb MOTHUBBI U apTYMEHTBI APYTUX NPU aHATIU3€ PE3YIbTATOB IEATEIbHOCTH,
NPUHUMATD ceOsl, TOHNMasi CBOU HETOCTATKH U IOCTOMHCTBA,

MIPUHUMATb MOTHUBBI U apTYMEHTBI APYTUX NPU aHATIU3€ PE3YIbTATOB IEATEIbHOCTH,
NPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B npouecce NOCTUXKCHHUA JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOrpaMMbl IO (I)I/ISI/IKG JJIA

YPOBHs cpenHero o0mmero od0pa3oBaHusl y 00yUYarOIUXCsl COBEPIICHCTBYETCS YMOLMOHATBHBIN
UHTEJUIEKT, MPEINOoararoiiui chOPpMHUPOBAHHOCTb

CAMOCO3HAHUsI, BKJIOYAIOIEro CHOCOOHOCTb MOHMMATh CBOE 3SMOLMOHANBHOE
COCTOSIHME, BHJETb HANpPAaBJCHUs Pa3BUTHS COOCTBEHHOH 3MOLMOHANBHOW cepbl,
OBITH YBEpEHHBIM B ceOe;

CaMOpEeryJUpOBaHMs,  BKJIOYAIOLIEr0  CAMOKOHTPOJb,  YMEHHE  MPHHUMATH
OTBETCTBEHHOCTb 32 CBOE IOBEICHHE, CHOCOOHOCTh  aJanTHPOBAThCS K
SMOLMOHAIbHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,
BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOIIEH CTPeMJICeHHE K JOCTIIKEHHUIO LIS U YCIexy,
OINTHMU3M, UHHULIMATUBHOCTh, YMEHHUE IHCTBOBATD, UCXO/s M3 CBOMX BO3MOJKHOCTEH;
SMIIATHH, BKJIIOYAIOIIEH COCOOHOCTh MOHUMATh 3MOLIMOHANIBHOE COCTOSHHE APYTHX,
YUYUTBIBATH €r0 TMPH OCYIIECTBICHHH OOLIEHUs, CHOCOOHOCTD K COYYBCTBUIO H
COMEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAHBATH OTHOLICHHUS C
APYTHMH JIFOAbMH, 3a00THTHCSI, IPOSIBJISITh HHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI
K xonuy obydenust B 10 Kiacce npenMeTHbIE Pe3yJbTaThl HA YINIyOJIEHHOM YPOBHE TOJIKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

NOHUMATh POJIb (PU3UKH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTMYEeCKOH,
COLIMAJIbHOW ¥ 3TUYECKOH cepax AEATENbHOCTH UeNIOBEeKa, POJib U MeCTO (PM3MKH B
COBPEMEHHOI Hay4YHOH KapTUHE MHpa, 3HAYECHUE ONMUCATEJILHOM,
CHCTEMATH3HUPYIOLIeH, OOBSICHUTENbHOW M MPOTHOCTUYECKOH (YHKIMHA (PU3NIECKOM
TEOPUH — MEXAHHUKH, MOJIEKYJSIPHOH (PM3HKH M TEPMOIWHAMUKH, POJb (pu3mueckoin
TeopuH B (HOPMUPOBAHUU NPEACTABICHUN O (PU3NIECKOI KapTHHE MUPA,;

pa3iu4aTh YCJIOBUS NPUMEHHMOCTH Mojened (U3NYEeCKUX Tel M  IPOLECCOB
(sIBJIEHMIT): MHEPLUANBbHAS CUCTEMA OTCYETa, aDCOMOTHO TBEPIOE TEJIO, MaTepHATIbHAS
TOYKa, PaBHOYCKOPEHHOE JMBIDKEHHE, CBOOOAHOE maaeHue, abCONOTHO yIpyras
nedopmarusi, aOCOMOTHO YIPyroe u abCOJTIOTHO HEYNPYroe CTOJKHOBEHUS, MOIEIU
rasa, JKUAKOCTH U TBEPAOTO (KPHCTALUTMYECKOrO) Teja, MACANbHBbIH Ta3, TOYEUHBIH
3apsiA, OMHOPOAHOE SJIEKTPUIECKOE TTOJIE,



pa3auuaTh yCJIOBUS (TpaHHLBI, OOJACTH) MPUMEHHMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BceoOIUi Xapaktep (yHIAMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

AHAM3UPOBaTh W OOBACHATH MEXaHHYECKHE TPOLECChl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI W 3aKOHbI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
OBWDKEHUs, (POPMYJIbI KMHEMATUKH PAaBHOYCKOPEHHOTO IBIKEHUs, MpeoOpa3oBaHUs
lanunes nana  CcKOpOCTM W MepeMelleHHs, 3akOoHbl HprooToHa, npuHOMN
OTHOCHUTENILHOCTH ['anunes, 3aKOH BCEMHUPHOIO TATMOTEHUs, 3aKOHbI COXPAaHEHUs
UMITyJIbCAa WM MEXaHWYECKOH SHEepruM, CBsI3b pPa0OTBI CHIBI C H3MEHEHHEM
MEXAaHHMUYECKOW JHEPruH, VYCIOBHS PABHOBECHs TBEPIOTO Tena), MPH 3STOM
UCIIONBb30BaTh ~ MAaTE€MAaTU4YECKOE  BBIPAXKCHHE  3aKOHOB,  YKa3blBaTb  YCJIOBUSA
NPUMEHIMOCTH (PU3MUECKUX 3aKOHOB. Mpeodpa3oBanuil [ anmnesi, BTOPOro M TPETHETO
3ak0HOB HBIOTOHA, 3aKOHOB COXPaHEHUs] UMITYJIbCAa U MEXAHUYECKON SHEPIUH, 3aKOHA
BCEMHPHOTO TSTOTEHUS],

AHAJM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIOJb3Ys OCHOBHBIC
nonoxkeanss MKT wu 3akoHBI MONEKyJNSpHOH (HM3MKHM U TEPMOAMHAMUKH (CBS3b
JABJICHUS HJE€AJIbHOIO ra3a co CpeIHEeH KHHETUYECKON SHEPTHel TeIUIOBOrO ABUKEHHUS
U KOHLEHTpAalLMeHd ero MOJIeKyJ, CBsI3b TEMIIepaTypbl BelEeCTBA CO CpenaHeH
KMHETHYECKOW JHEpPrued TeMIOBOrO MABMKEHUS €ro 4acTHll, CBS3b JaBJIEHUS
UOEANbHOIO Tra3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypol, ypaBHEHUE
Menneneesa—Knanelipona, nepBelii 3aKOH TEPMOAWHAMHKH, 3aKOH COXPAHEHUs
SHEPrMM B TEIUIOBBIX IPOLECCax), MPH 3TOM HCIOJIb30BATH MAaTEMAaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTb YCJIOBHUsS NPUMEHUMOCTU ypaBHeHUss MeHnneneeBa—
KnaneiipoHa;

AHAM3UPOBaTh W OOBSACHATH JJIEKTPUYECKHE SIBJICHUS, WCIOJb3ys OCHOBHBIC
MIOJIOXKEHUST M 3aKOHBI HJIEKTPOAMHAMUKH (3aKOH COXPaHEHHS 3JIEKTPUIECKOTO 3apsiaa,
3ak0H Kynona, NOTEHUMAIBHOCTL  3JIEKTPOCTATHYECKOrO  IOJsA,  NPUHLUI
CYNEpHO3ULNU SJIEKTPUYECKHUX MOJICH, MPU 3TOM yKa3blBasl YCJIOBUS NMPUMEHHMOCTU
3akoHa KynoHa, a Takke MpakTHYeCKU BaXKHble COOTHOIUEHHUs: 3akoHbl Oma ans
y4acTKa LU U AJIs1 3aMKHYTOH 3JIEKTPUYECKON nenw, 3akoH Jxoynsa—JleHua, npasuna
Kupxroda, 3akonsr @apazes s 3J1eKTPOIN3a);

OMHUCHIBATh (PU3NUECKUE MPOLECCHI U SBJICHHS, UCIONb3Yysl BEIMUHUHBL MEPEMEIICHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC TeJIa U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, TaBJICHUE,
NOTEHIHMAJbHA HEPTUsi, KMHETHUUYECKAas SHEPrHs, MeXaHHuecKas dHeprus, padora
CUJIBI, LIEHTPOCTPEMUTENBHOE YCKOPEHHME, CUjla TSDKECTH, CUjla YIPYrOCTH, CHJIA
TPEHHUS, MOIITHOCTb, SHEPT Ul B3AaMMOACHCTBHS Teja ¢ 3eMIEl BOJIN3U €€ MOBEPXHOCTH,
SHeprus yrpyroil negopManuu NPYXKHHBL, KOJWYECTBO TEIUIOTHL, a0COMIOTHAsS
Temreparypa Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSII SHEPIHs HICATBHOTO
OJHOATOMHOTO ra3a, paboTa MIeaJbHOrO ras3a, OTHOCHUTENIbHAsI BJIAXKHOCTh BO3MYyXa,
KIIJI wmaoeanpHOrO TEIJIOBOIO MABUTATENs;, BJEKTPUYECKOE IOJE, HANPSIKEHHOCTb
3JIEKTPUYECKOrO MOJsi, HANPSKEHHOCTh MOJS TOYEYHOrO 3apsiga WIM 3apshKEHHOTO
1iapa B BAKyyMe U B AUBJIEKTPUKE, MOTCHIUAN 3JIEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTECHLUAJOB, 3JEKTPOABIIKYLIAsl CUJA, CUJIa TOKA, HANpPsDKEHUE, MOIMHOCTb TOKA,
3JIEKTpUYECKast €MKOCTh IUIOCKOrO KOHJEHCATOPa, CONPOTHUBJICHHE y4YacTKa LEMUu C
MOCNE0OBATEIbHBIM M MapajuleIbHBIM  COCIMHEHHEM  pPEe3UCTOpPOB,  OHEprus
3JIEKTPUYECKOrO MOJIsl KOHAEHCATOPa,



OOBSICHATD OCOOCHHOCTH TMPOTEKaHHWs (PU3NYECKHX SIBJICHUI: MEXaHHYeCKOe
IBW)KEHUE, TEIUIOBOE [BMKEHME YaCTHI[ BEINECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe ABMKeHUe, nudy3us, UCTIapeHNe, KUTICHHE W KOHICHCALUS, TIIaBJICHUE
U KPHUCTAUIM3AaLMs, HANPABICHHOCTb  TEIUIONEPenayud, OSJEKTPU3aALUs  Tell
SKBHITOTEHIIHAIBHOCTD MOBEPXHOCTH 3aPSDKEHHOTO TIPOBOAHHKA;

2

NPOBOJAUTH HCCIIENOBAHUE 3aBUCHMOCTH OJHOW (PU3NUECKON BEIMUYHHBI OT OPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHMH, IpU 3TOM KOHCTPYHUPOBaTb YCTaHOBKY,
(uKCHUpPOBaTh PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B BHIC
rpauKOB ¢ y4€éTOM abCOJIOTHBIX MOTPEITHOCTEeH W3MEpPEHUH, NeNaTh BBIBOABI IO
pe3yJbTaTaM UCCIeI0OBaHuUs,

NPOBOAUTH KOCBEHHBIE HW3MEPEHUs (U3MYECKHX BEJIMYWH, NPH 3TOM BBIOMPATH
ONTUMANIbHBIA METOA W3MEPEHHs, OLICHUBAThb aOCOJIOTHBIE M OTHOCHTEIbHBIE
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  ONBITHI MO TPOBEPKE MPEIJIOKEHHONW TUIOTEe3bl:  IJIAaHUPOBAaThb
SKCIIEPUMEHT,  COOMpaTh  IKCHEPUMEHTANbHYIO  YCTaHOBKY,  aHAJH3HPOBATH
MOJIyYeHHbIE PEe3YyJIbTaThl U 1eJIaTh BBIBOJ O CTaTyCe MPEAIOKEHHON TMIOTE3bl;
cobmonarh npasmia 0€30MacHOro TPyAa MPHU MPOBEACHUU HCCIEIOBAHUN B paMKax
yueOHOro SKCIEPUMEHTa, TMPAKTHKyMa, Y4eOHO-HCCIENOBATENbCKOH M MPOEKTHOM
OEATEIbHOCTH C HCIOJb30BAHHEM M3MEPHUTEIbHBIX YCTPOHCTB M JIabOpaTOPHOTO
obopynoBaHus;

pemaTh pacyéTHbIE 3a7a4d C SIBHO 3aJaHHOW M HESBHO 3alaHHOW (HU3MHUECKOH
MOZIENIbIO. HAa OCHOBAaHHMM aHAJIN3a YCIOBHS OOOCHOBBIBATH BBHIOOP (PU3NUECKOMH
MOZeNH, OTBevarolneld TpeOOBaHUAM 3ajadd, TNPUMEHATb (QOPMYJBL, 3aKOHHBI,
3aKOHOMEPHOCTH M TIOCTyJaThl (PU3UYECKUX TEOPUH TMPH  HCIIOJIB30BAHUU
MaTeMaTUYeCKUX METOJOB peLIeHMs] 3a7ady, MPOBOAUTH pacdy€Tbl Ha OCHOBAaHUU
UMEIOIINXCS JIaHHBIX, AaHAJIU3UPOBaTh pPe3yJbTaTbl M KOPPEKTHUPOBATb METOJbI
peleHus C y4€TOM MOJyUEHHBIX Pe3yJbTaToB;

pemaTh KaueCTBeHHbIE 3a/1a4H, TPeOyoImue NPUMEHEHNs 3HAHUN U3 Pa3HBIX Pa3eoB
Kypca (M3HWKH, a TakKe MHTErpalMy 3HAHWH W3 JAPYIHX INPEIMETOB €CTECTBEHHO-
HAay4YHOIO LMKJA. BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYy’KAECHUN C OMOpOH Ha
U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (pU3NUIeCKHe SBICHHUS,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11 OOBSCHEHNS OCHOBHBIX NIPUHIUIIOB PabOThI
U3MEPUTENbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB;
NPUBOIUTE MPUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B OOBSCHEHHME TPOLECCOB OKPYKAOLIETO MHPA, B PAa3BUTHE TEXHUKH H
TEXHOJIOTHH;

aHAIM3UPOBaTh M OLEHUBATb IIOCIEACTBUS OBITOBOH W  MPOU3BOICTBEHHOMN
OEATEIbHOCTH YEJIOBEKA, CBSI3aHHOH C (U3MUYECKUMH MpoLeccaMy, ¢ MO3UIHN
3KOJIOTHYECKON 0e30macHOCTH, MIPEeNCTaBICHUN 0 paLuroOHaNbHOM
MIPUPOJONOIb30BAHNH, & TaK)XKE€ PasyMHOM HCIOJb30BAHUHU JOCTHIKEHUH HAayKd U
TEXHOJIOTUH IJIsl NaJbHEHIIero pa3BUTHS YeJIOBEUECKOro O0IIeCTBa;

MPUMEHSTH Pa3IMYHbIe CIIOCOOBI paboThI ¢ MHpOpMAIel (PU3MIECKOTO COAEPKAHUS C
UCTIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJIOTHH, TMPH  3TOM
UCTIONIb30BaTh ~ COBPEMEHHbIE  WH(POPMAIMOHHBIE  TEXHOJIOTMU Ul TIOMCKA,
nepepadOTKH M TPeAbsSBICHUs Y4eOHOH M HAay4HO-TIOMYJSIPHOH HH(OpMALHH,



CTPYKTYPHPOBAHUS M HWHTEPIPETAlH WHPOPMALUHU, IOJYYCHHOH W3 Ppa3IMYHBIX
UCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMy0 HH(OPMALMIO U OLICHUBATH €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHWH, TaK M Ha OCHOBE aHau3a
UCTOYHHKA HHPOpMaLIIY,

NPOSIBJIATD OPTraHM3AaLMOHHbIE W TIO3HABATENbHBIE YMEHUS CaMOCTOSITEIIbHOTO
NpUOOPETEHNsI HOBBIX 3HAHMI B IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIeIOBATEIbCKIX PadoT;

paboTaTe B TpyMNIle C HCIIOIHEHHEM pPA3JIMYHBIX COLMANIBHBIX pPOJIeH, MIIaHUPOBATH
paboTy TpyNIbl, PAalMOHAIBHO pACHPEAENsTh MAEATENbHOCTb B HECTaHIAAPTHBIX
CUTyalMsIX, aIeKBATHO OLIEHUBATh BKJIAJ KaKIOTO U3 YYACTHUKOB I'PYIIIbI B pEIIEHUE
paccMaTpuBaeMON MPOOIEMBI,

NPOSIBJIATE  MOTHBALMIO K  Oyaymeidl mpodecCHOHANbHOW — IEATENIbHOCTH 10
CHEeUUANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.

K xonuy obydenust B 11 Kiacce npenMeTHbIE Pe3yJbTaThl HA YINIyOJIEHHOM YPOBHE JTOJIKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

NOHUMATh pPOJb (U3HKH B HKOHOMHYECKOW, TEXHOJOTMYECKOHW, COLMAIbHOH W
STUYECKON cpepax NesTeNbHOCTH YeIOBeKa, POJb M MECTO (PHU3UKHU B COBPEMEHHOM
HAYYHOH KapTHUHE MUPA, POJIb ACTPOHOMHH B MPAKTHUECKON AESITEIbHOCTH YEJIOBEKA U
JampHEMIIEeM  HAayYHO-TEXHHYECKOM  PAa3BHTHH,  3HAYCHHE  OMNHCATENIbHOM,
CHCTEMATH3HUPYIOLIeH, OOBSICHUTENbHOW M MPOTHOCTUYECKOH (YHKIMHA (PU3NIECKOM
TEOPUH — OBJIEKTPOAMHAMHUKH, CIEIHAIbHOW TEOPUU OTHOCHTENBHOCTH, KBAHTOBOU
¢busnkyu, ponb GU3NUECKOH Teopruu B (GOPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOI
KapTUHE MHpa, MeCTO (U3NYECKOH KapTHHBI MHpa B OOIEM pALY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABJICHUH O MPUPOIE,

pa3M4aTh YCJIOBUS NPUMEHHMOCTH Moneled (U3NYeCKHX Tel H  IPOLECCOB
(sABNIEHMIT): ONHOPOOHOE JJIEKTPHUUECKOE M  ONHOPOIHOE MArHHTHOE  IIOJI,
rapMOHUUYECKHE KOoNeOaHus, MaTeMaTUYeCKH MAasSTHHUK, WIACATbHBIA NPYKUHHBIN
MasITHUK, TAPMOHMYECKHE BOJHBI, UACATBHBIN KONeOATENbHBIN KOHTYP, TOHKAs JINH3A,
Mojeneli aToMa, aTOMHOTO si/ipa U KBAHTOBOH MOJIEJH CBETA;

pa3auuaTh yCiaoBUsA (TPaHUIBL, OONACTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
NOHUMATh BceoOmui Xapaktep (yHIAMEHTANbHBIX 3aKOHOB M OrPAaHUYEHHOCTH
HCTIOJIb30BAHMSI YACTHBIX 3aKOHOB,;

AHAM3UPOBATh U OOBSACHATH 3JIEKTPOMATHUTHBIE MPOLECCHI U SBJIEHHS, HCIIONb3YS
OCHOBHBIE TIIOJIOKEHUS] M 3aKOHBI 3JIEKTPOAWHAMHUKH M CIEHHaJbHOH TEOpUHu
OTHOCHUTEJIbHOCTH (3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsifna, cuia Ammepa, CHia
JlopeHua, 3akOH »3JEKTPOMArHUTHONW WHAYKOUH, mnpaBwio Jlenua, cBszp IJC
CAMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPHYECKON IIEMA CO CKOPOCTHEO HM3MEHEHHS CHJIBI
TOKA, MOCTYJIAThI CIIELIHATbHON TEOPUN OTHOCHUTENbHOCTH DWHIITEHHA),
AHAM3UPOBATh M OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSI, UCTIOJB3YS ITOJIOKEHUS
KBaHTOBOH (m3uku (ypaBHeHHe JDiHIUTeHHAa misi poroaddexra, mepBelii U BTOPOH
noctysnatel bopa, mpuUHIMIT COOTHOIIEHUsT HeonpenenéHHocTel 1 elizendepra, 3aKOHbI
COXPaHEHHs 3apSAOBOTO M MAaCCOBOT'O UHCENl U YHEPTUU B SAEPHBIX PEAKIHUSAX, 3aKOH
PaTMOaKTUBHOTO pacrana);

OIMUCHIBATh (PU3NYECKHE MPOLIECCHI U SBJICHHSI, HCIIOJb3Yysl BETUUYUHBI HANPSDKEHHOCTD
SNEKTPUUECKOTO  TOJs,  MOTEHLHANl  3JIEKTPOCTATUYECKOrO  TOJs,  Pa3HOCThb



MOTEHIMAJIOB, 3JEKTPOABMKYINAS CHUJIA, WHAYKLHS MAarHUTHOTO TOJS, MAarHUTHBIN
NOTOK, Ccuia AMrepa, WHAYKTUBHOCTb, 3JIEKTPOABIIKYINAS CHJIAa CAMOMHAYKLHUH,
SHEPrusi MArHUTHOTO TIOJISI MMPOBOAHUKA C TOKOM, PEJISITHBHCTCKUN HUMITYJIbC, MOJTHAS
SHEPrHsi, SHEPTHs MOKOsI CBOOOAHOMN YaCTHIIBI, YHEPTUS 1 UMITYJILC (POTOHA, MAcCCOBOE
YHCIIO U 3apsiA AApa, SHEPTHUS CBSI3U SIIPa;

OOBSICHATD OCOOEHHOCTH TMpPOTeKaHHs (U3NYECKUX SIBICHUI 3JEKTPOMArHUTHAs
WHIYKIHSL, CAMOMHIYKIIHSL, Pe30HAHC, MHTep(epeHIHs BOJH, AU(pakLus, TUCTIEPCHS,
MOJTHOE BHYTpPEHHee oTpakeHue, dorosnekrpudeckuii apdexr (poroaddexr), anpda-
u Oera-pacmanmel  simep, raMMa-u3NydeHHe — siiep, (QU3HMUECKHe  MPHHLUIIBI
CHEKTPAJIIbHOTO aHaJIN3a 1 padoThI Jla3epa,;

OTIpeNeNATh HaNpaBJIeHUEe WHAYKIUH MArHUTHOTO TMOJISi MPOBOAHHUKA C TOKOM, CHJIBI
Awmrnepa u cunsl JlopeHua,

CTPOUTHh M300pa’keHHE, CO3MaBa€MOe IUIOCKHUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUHTBIBATD €0 XapaKTEPUCTHKHY,

NPUMEHSTh OCHOBOIIOJIATAIOINE ACTPOHOMUYECKHE TMOHATHS, TEOPUU W 3aKOHBI IS
aHanmm3a W OOBSICHEHHS (U3MYECKHX TMPOLIECCOB, MPOHCXOMAIIUX B 3BE3AAX, B
3BE3NHBIX CHCTEMAX, B MEXKIaJaKTHUECKOW Cpene; MABIDKEHHs HeOeCHBIX —Tell,
3BOJIIOIMHU 3BE311 U BeeneHHoi,

NPOBOJAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYHUH C HCIOJIBb30BAHHUEM
NPSMBIX U3MEPEHHH, TPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHIE TIPaUKOB C Y4YETOM
aOCONMIOTHBIX ~ TOTPEINHOCTEH HM3MEpeHWH, Jenarb BBIBOABI 1O  pe3yJbTaTam
HCCJIEJIOBAHUS,

NPOBOAUTH KOCBEHHBIE HW3MEPEHUs (U3MYECKHX BEJIMYWH, NPH 3TOM BBIOMPATH
ONTUMANIbHBIA METOJ H3MEPEeHHs, OLICHHWBaTh AaOCOJIOTHBIE M OTHOCHTEIbHBIE
MOTPEIITHOCTH NPSMBIX U KOCBEHHBIX H3MEPEHHIA;

NPOBOAUTH OMBITBI MO MPOBEPKE MPENJIONKEHHOH TUIOTE3bl:  IJIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  3KCHEPUMEHTAJbHYIO  YCTaHOBKY,  aHAJHM3HPOBATH
MOJIYYE€HHBIE PE3YJIBTAThI U JIEJIaTh BBIBOX O CTaTyCe MPEIIOKEHHON THITOTE3bI,
OIUCBIBATH METOJIbI MTOJyYEHHsI HAYYHBIX ACTPOHOMHYECKUX 3HAHHIA,

cobmonarh npasmia 0€30MacHOro TPyAa MPHU MPOBEACHUU HCCIEIOBAHUN B paMKax
yueOHOro SKCIEPUMEHTa, TMPAKTHKYMa, Y4eOHO-HCCIENOBATENbCKOH M MPOEKTHOM
OEATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPONUCTB U J1aOOPaTOPHOTO
obopynoBaHus;

pemaTh pacyéTHbIE 3a7a4d C SIBHO 3aJaHHOW M HESBHO 3alaHHOW (HU3MHUECKOH
MOZIENIbIO. HAa OCHOBAHMM aHAJINW3a VYCJIOBHS BBIOMpaTh (PU3NUYECKHUE MOIEIH,
OTBEYarOIIMe TPEOOBAHUSM 3a1a4H, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
MOCTYJaThl (PU3MUECKUX TEOPHH NPU HCIONb30BAHUM MATEeMAaTHYECKUX METOIOB
pewmeHnss 3amad, NPOBOAUTH pacyéTbl HAa OCHOBAHMM HMEIOIIHMXCSl JIaHHBIX,
AHAJM3UPOBATh PE3yJbTaTbl W KOPPEKTHPOBATH METOABl PEIIEHHs C Y4YETOM
MOJIy4€HHBIX PE3YyJIbTATOB,

pemarb KaueCTBeHHbIE 3a/1a4l, TPeOyoIue NPUMEHEHNsI 3HAHUN U3 Pa3HBIX Pa3eoB
Kypca (M3HWKH, a TakKe MHTErpalMy 3HAHWH W3 JAPYIHX INPEIMETOB €CTECTBEHHO-
HAay4YHOIO LMKJA. BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYy’KAECHUN C OMOpOH Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NIECKHE SBICHHS,



UCTIOJIb30BATh TEOPETUYECKHUE 3HAHUS 1JIs1 OOBSCHEHHUST OCHOBHBIX NPUHIUIIOB PaOOTHI
U3MEPUTENbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB;
NPUBOIUTE MPUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B OOBSCHEHHME TPOLIECCOB OKPYXKAMOIIEro MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAIM3UPOBaTh M OLEHUBATb IIOCIEACTBUS OBITOBOH W  MPOU3BOICTBEHHOMN
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C (PH3MYECKUMH MpOLEccaMu, C MO3UIHUN
3KOJIOTHYECKON 0e30macHOCTH, MIPEeNCTaBICHUN 0 paLuroOHaNbHOM
NPUPOAOIIONB30BAHNH, & TAK)KE Pa3yMHOM HCIIONb30BAHUN IOCTIDKEHHH HAyKd H
TEXHOJIOTUH IJIsl NaJbHEHIIero pa3BUTHS YeJIOBEUECKOro O0IIeCTBa;

MPUMEHSATh Pa3jindHble CrIOCOObI paboThI ¢ HHpOpMAaIuel PU3UIECKOTO COAEPKAHUS C
UCTIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMALMOHHBIX  TEXHOJOTHMH, TMpH  3TOM
UCTIONIb30BaTh ~ COBPEMEHHbIE  WH(POPMAIMOHHBIE  TEXHOJIOTMU Ul TIOMCKA,
nepepadOTKH M TPeAbsSBICHUs Y4eOHOH M HAay4HO-TIOMYJSIPHOH HH(OpMALHH,
CTPYKTYpUPOBAaHUSI W HMHTEPIPETAlNH WHPOPMALUH, MOJYYCHHON W3 Ppa3IMYHBIX
HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATh MOJy4aeMy0 HHQOPMALIUIO U OLICHUBATD €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHWH, TaK M Ha OCHOBE aHau3a
UCTOYHHKA HHPOpMaLIIY,

NPOSIBJIATD OPTraHM3AaLMOHHbIE W TIO3HABATENbHBIE YMEHUS CaMOCTOSITEIIbHOTO
NpUOOPETEHNsI HOBBIX 3HAHMI B IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIeIOBATEIbCKIX PadoT;

paboTaTe B TpyMNIle C HCIIOIHEHHEM pPA3JIMYHBIX COLMANIBHBIX pPOJIeH, MIIaHUPOBATH
paboTy TpyNIbl, PAalMOHAIBHO pACHPEAENsTh MAEATENbHOCTb B HECTaHIAAPTHBIX
CUTyalMsIX, aIeKBATHO OLIEHUBATh BKJIAJ KaKIOTO U3 YYACTHUKOB I'PYIIIbI B pEIIEHUE
paccMaTpuBaeMON MPOOIEMBI,

NPOSIBJIATE  MOTHBALMIO K  Oyaymeidl mpodecCHOHANbHOW — IEATENIbHOCTH 10
CHEeUUANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

Ne

n/n

HanmeHoBaHHe pa3iesioB U TeM MPOrpaMMbl

KoanuyecTBO 4acos

Bcero

KonrpoabHbie
padoThI

IIpakTH4eckue
padoThI

daekTpoHHbIe (HU(PPOBLIE)
o0pa3oBaTejibHbIE PeCypChl

Pasgen 1. HAYUHBII METO/I IO3HAHUSI IIPAPO/IbI

1.1 Havunblit MeTOx MO3HAHUS IPUPOILI 6 bubmuorexa LOK
' y 8 PHPOA https://m_.edsoo.ru/7f41bf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubnmuorexa IHOK
21 | K 10 1
vHeNatica https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
22 10
Atramitia https://m.edsoo.ru/7f41bf72
2.3 | CraTuka TBEPAOroO TENIA 5 1
Bbubnuoreka [IOK
24 |3 10 1
AROHBT COXPATICHITE B MEXAHIIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 35

Pazgen 3. MOJIEKYJISAPHAA ®U3NKA H TEPMOANHAMUKA

3.1 | OcHOBbI MOJIEKYJIIPHOKMHETUYECKOHN Teopun 15 1 brbmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubnuorexa LIOK

3.2 | Tepmonnnamuka. T ennoBple MallUHbI 20 1 hitps.//m.e dscli).ru I741bE72

313 ArperatHble cOCTOsIHUS BemecTBa. PazoBbie 14 | bubmmorexa LIOK

MEPEXOIbI https://m.edsoo.ru/7f41bf72

Hroro no pazneny 49

Pazgen 4. JJJEKTPOANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Bbubnuoreka [IOK

41| Inexrpitieckoe nose 24 https://m.edsoo.ru/7f41bf72
Bbubnmuoreka [IOK

4.2 | IloCTOSIHHBIN 3JEKTPUUECKUI TOK 24 hitps.//m.e dscli).ru 17641672

43 | Toxu B pa3snu4HbIX cpenax 6

Hroro no pazneny 54

Paznea 5. PU3HUECKHUHN NPAKTUKYM

5.1 | ®u3nueckuil NPakKTUKyM 16 16

Hroro no pazneny 16

Pe3epBHOE Bpems 10

OBLIEE KOJIMYECTBO HACOB I10 [TPOT PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEMATHYECKOE IINIAHUPOBAHHUE 11 KJIACC

KosanuecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM
Ne n/m Konrpoabubie | [IpakTudeckue (undposbie)
NMPOrpaMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbBIE
pecypchl
Pazaen 1. JJIEKTPOANHAMUKA
bubnuoreka [IOK
1.1 M 14
ATHITHO® Hofe https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
12 C) 13 1
FICKTPOMATHITHA HHAYICHHA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 27
Pazaen 2. KOJIEBAHUSA U BOJIHBI
bubnuoreka [IOK
2.1 M 0 10
CRAHIACCIHE KoJehariA https://m.edsoo.ru/7f41c97¢c
22 DneKTpOMarHUTHbIE KOmeOaHus 15
bubd OK
23 MexaHn4deckue U 3J1€eKTPOMArHUTHBIE BOJIHBI 10 1 h:tIDsJ,I:I;I/(r)IT.eeKdaS(I)_E).ru 1764109 7¢
bubnuoreka [IOK
24 0 25 1
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 60

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

bubnuoreka [IOK
3.1 O CTO 5 1
CHOBM https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bub OK
4.1 KopnyckyaspHO-BOTHOBOH AyaJln3M 15 nosmoreia 11

https://m.edsoo.ru/7f41c97¢
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bubnuoreka [IOK

42 dusika atova . https://m.edsoo.ru/7t41¢97¢
43 ®u3nKa aTOMHOTO SIIPa U 3JIEMEHTAPHBIX 5 bubnuoreka [IOK

YaCTHII https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 25

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKN

bubmmnorexa LIOK
5.1 DNeMEeHTBI aCTPOHOMHH U acTPODU3NKU 12 hitps://m.e dscI)_E).ru 7641697c
Hroro no pazneny 12
Pasgen 6. PU3HUYECKHI IPAKTHKYM
6.1 DuU3NUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pazaen 7. OBOBIIAIOIIEE NIOBTOPEHUE
Cucremaruzauusi 1 0000IIEHUE TPEIMETHOTO
71 COAEP>KaHUS U ONbITA AEATEIBHOCTH, 15 bubmuoreka IHOK
npuoOPETEHHOTO NPU U3YUSHUH Kypca https://m.edsoo.ru/7f41c97¢c
¢usnku 10 — 11 knaccos
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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MNOYPOYHOE IVIAHUPOBAHME 10 KJIACC

KouaunuecTBo 4acos

Ne Mara
i Tema ypoxka Beero KonrpoabHhblie IIpakTHyeckue H3ydeHus JeKTpOHHbIE UH(pPOBBIE
pa6oTb1 pa6oTb1 o0pasoBaTteibHbIE pecypchl
Pasgen 1. HAYUYHBIA METO/I IIO3HAHUSI 6
HOPUPObI
Bbubnuoreka [IOK
1 Odusuka — pyHAaAMEHTaIbHAS HAayKa O MPUPOIE 1 3.09.25 https.//m edsoo. ru/fl0c32e2
5 HayuHblil MeTON NO3HAHUS U METOABI HCCIEAOBAHUS | 4.09.25 | bubnuoreka LIOK
(U3NIECKUX SIBICHHI https://m.edsoo.ru/ff0c33e6
3 DKCMEPUMEHT U TEOPHS B MPOLIECCE MO3HAHUS | 5.09.25
npupozasl. Habmonerne u skcriepuMeHT B GU3NKe
4 | CnocoObl m3MepeHus GU3MUECKUX BETUIUH 1 6.09.25
5 AOCONIOTHAS U OTHOCUTEJIbHAS MTOTPEITHOCTH | 9.09.25
U3MepeHUi PU3NIECKUX BEITUIUH
Monenupoanue B ¢pusnke. Poib u MecTo GU3NKU B 10.09.25
6 | popMupoBaHUHN COBPEMEHHON HAyYHOW KapPTUHBI 1
MHUpA, B IPAKTUUECKOHN AeATEIbHOCTH JItoAeH
Pa3zgen 2. MEXAHUKA 35
Pa3agen 2.1 Kunematuka 10
Mexanunueckoe nBikeHue. Cucrema orcuera. 11.09.25
7 | OTHOCUTENIBHOCTD MeXaHn4eckoro ABuxkeHus. [Ipsamas 1 brbmiorexa LIOK
https://m.edsoo.ru/ff0c3508
1 o0paTHas 3aJja4i MEXaHUKU
Panuyc-BekTop MaTepruaIbHON TOUKH, €r0 IIPOEKIUN 12.09.25
8 HaIE)C}II/I KOOpI[I/II)HaT. TI;)aeKTopI/m. HepeMeLuellee. ) 1 butmmorexa LIOK
https://m.edsoo.ru/ff0c3620
Cxopoctb. MIx mpoekunn Ha OCH KOOPAUHAT
9 | PaBHOMEPHOE NPSIMOJIMHENHOE IBUXKEHHUE. 1 13.09.25 | bubnmnoreka LIOK
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I'paduueckoe onucaHne paBHOMEPHOTO
HpﬂMOJ’IHHeﬁHOFO JABUIKCHUA

https://m.edsoo.ru/ff0c3620

10 CrnosxeHue nepemerneHuil u ckopocteil. Pernenue | 16.09.25 | bubnmnoreka LIOK
3aja4 https://m.edsoo.ru/ff0c3620
HepasuoMepHoe nBrkeHHne. MTHOBEHHAsA CKOPOCTb. 17.09.25 | bubnuoreka [IOK
11 | Yckopenue. [psiMonuHeiHOe TBUKEHHUE C 1 https://m.edsoo.ru/ff0c372¢
MIOCTOSIHHBIM YCKOPEHHEM
12 I'paduueckoe onmcaHue NPsIMOIMHEHHOTO ABIKEHHUS C | 18.09.25 | bubnmnoreka LIOK
MOCTOSIHHBIM YCKOPEHHEM https://m.edsoo.ru/ff0c372e
CBoOogHoe magenue. Y ckopeHue CBOOOIHOTO 19.09.25 | bubnuoreka [IOK
13 | magenus. 3aBUCUMOCTbh KOOPAMHAT, CKOPOCTH, 1 https://m.edsoo.ru/ff0c39¢cc
YCKOPEHHsI OT BPEMEHHU H UX rpaduku
14 | JiBwxkeHue Tena, OPOLIEHHOTO MO YIJIOM K TOPH30HTY 1 20.0925 | Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0c39¢cc
Kpusonuneiinoe nsuxenue. JBuxenue no 23.09.25
|5 | OKPYXHOCTH. Yrnosas u nTuHENHast CKOPOCTh. llepuon 1 bubmmorexa LIOK
u yactota. LleHTpocTpeMuTenpHOe 1 MOJHOE https://m.edsoo.ru/ff0c3ada
yCKOp€eHUe
16 | KonTponbHas padora no teme "Kunemaruka" 1 25.09.25
Paznen 2.2 lunamuka 10
Ilepserif 3axoH HetoToHa. MMHEpLnanbHble CHCTEMBI 25.09.25
17 OTcE{éTa. ITpuanun OTHOCI/ITGJ'III?I];IOCTI/I lanunes. 1 bubanorera LIOK
) https://m.edsoo.ru/ff0c3be8
HeunepuuanbHble cucTeMbl OTCUETA
18 Cuna. PaBHopeiicTByo1as cuna. Bropoii 3akoH ! 26.09.25 | bubmmoreka LIOK
Herorona. Macca https://m.edsoo.ru/ff0c3be8
. . 27.09.25 | bubnuoreka [IOK
19 | Bzaumogpetictsue ten. Tpernii 3axkoH HeroTOHa 1 hitps://m edsoo ru/f0c3bes
20 | Ilpunumn cynepnosuuuu cui. Pemenne 3aga4d Ha 1 30.09.25
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npuMeHeHue 3ak0HoB HeroToHa

1 3aKOH BCEMHPHOTO TATOTCHHS. DKBUBAJEHTHOCTD | 01.10.25 | bubnmuoreka [IOK
IPaBUTALIMOHHON U UHEPTHOH MaccChl https://m.edsoo.ru/ff0c3d00
22 | Cuna TsKeCTH M YCKOpeHHe CBOOOTHOIO MaAeHHsI 1 21025 | bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
JiBrkeHne HeOECHBIX TeJ U UX UCKYCCTBEHHBIX 3.10.25 | bubmuoreka LIOK
23 | ciytHuKOB. [lepBast KocMUUecKast CKOPOCTh. 3aKOHBI 1 https://m.edsoo.ru/ff0c3d00
Kennepa
24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 41025 Eggiiﬁiﬁii?:j 038
s | T |
COMPOTHBAEHI Cpes: https://m.edsoo.ru/ft0c3{76
26 Hasnenue. I'mapocraruueckoe nasnenue. Cuna ! 710.95
Apxumena
Pa3zpen 2.3. Cratuka TBépaoro rejaa 5
7 AbcomoTtHO TBepnoe Teno. IloctynarensHoe | 8.10.25
BpalaTeIbHOE JBHKEHNE TBEPAOTO Teja
)8 MOoOMEeHT cuiibl OTHOCUTENBHO ocH BpateHus. [lnedo | 0.10.25 bubnuorexa LIOK
CHUTBI https://m.edsoo.ru/ff0c41a6
CrnoxeHne CHJI, MPIJIOKEHHBIX K TBEPAOMY TEIy.
29 | Lentp Tﬂ)KeCTI:I TSJIa. Ycnosus paBH(I));[eCI/I};I TBG}II)HOFO 1 10.10.25 bubmuorexa LIOK
rena. Bus! paBHOBeCHs https://m.edsoo.ru/ff0c41a6
30 | Pemenne 3anau 1 11.10.25
31 Kontponpnas 1'3'a60Ta no teMe "Jlunamuka. CtaTuka | 14.10.25
TBEPAOIO Tena
Pa3ngen 2.4. 3akoHbI cOXpaHeHHUsI B MeXaHUKe 10
32 | Umnynabc MaTepuanbHON TOYKH, CUCTEMBI 1 15.10.25 | bubnmnoreka LIOK
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MaTEPHUAJIbHBIX TOUCK. L[eHTp MaCC CUCTCMbI
MAaTCPHAJIBbHBIX TOYCK. TeopeMa O IBMKCHHH LCHTPA
MacceC

https://m.edsoo.ru/ff0c43d6

33

HNmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa TeNa. 3aKOH
COXPaHEHHUs1 UMITyJIbca. PeakTHBHOE BHUKEHUE

16.10.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c43d6

34

MoMeHT uMnyJibca MaTEPUAIbHON TOYKH.
IIpencraBneHue 0 COXpaHEHUH MOMEHTA UMITYJIbCA B
LICHTPAJIBHBIX MOJSAX

17.10.25

35

Pemenne 3amad Ha 3aKOHBI COXPAaHEHUA

18.10.25

36

Pabota cuibl Ha MaJIOM B Ha KOHEYHOM TIePEMEIICHUH.
I'paduueckoe npencrasnenne padOThl CUJIBL
MONTHOCTE CHJTBI

21.10.25

bubmuorexa IIOK
https://m.edsoo.ru/ff0c4502

37

Kunernueckas sneprus. Teopema 00 uamMeHeHNH
KMHETUYECKOW SHEPruu MaTepHUAIbHON TOUKH

22.10.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c461a

38

IloTreHMaabHBIE U HEITOTEHIIUAIBHBIE CUJIBL.
ITorenuuanbHas 3Heprus. Bropas kocMuueckas
CKOpPOCTb

23.10.25

Bbubnuoreka [IOK
https://m.edsoo0.ru/ff0c478¢c

39

Tperps kocMudeckast ckopocTb. CBsi3b pabOThI
HEMOTEHLUAIbHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOU
SHEPruu CUCTEMBbI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON 3HEPrun

25.10.25

40

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepuynnu niia uneanbHON XKUAKOCTH

25.10.25

41

KoHnTtponbHas paborta 1o Teme "3aKOHbI COXPAHEHUS B
MexaHuke"

26.10.25

Pazagen 3. MOJIEKYJISAPHASA ®U3NKA U
TEPMOANHAMUKA

49

Pa3aen 3.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYEeCKOH

15
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TeopHuHu

PazBuTre npeacTaBieHuil 0 TPUPOAE TETUIOTHI.

Bbubnuoreka [IOK

42 | Ocuosnble nonoxkeHust MKT. Tuddyzust. 1 5.11.25 | https://m.edsoo.ru/ff0c4dc2
bpoyHOBCKOE ABUKEHUE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX TEJI. Bbubnuoreka [IOK
43 | XapakTep ABMKCHUS U B3AMMOACHCTBUS YaCTHI] 1 6.11.25 | https://m.edsoo.ru/ffOc4dc2
BEIIIECTBA
44 Macca u pazmepsl Mosieky (atomoB). Konmuectso ! 711.95 bubmmnorexa LJOK
BemecTBa. [locrostHaas ABoranpo https://m.edsoo.ru/ff0c4fde
bubmmorexa LIOK
45 | Temneparypa. Tennosoe pasnosecue. Illkana Lenpcus 1 8.11.25 hitps.//m.e dscli).ru 70651 1
46 | Pemenue 3ana4 Ha CTPOCHHUE BELIECTBA 1 11.11.25
47 | UneanpHbId ras. I 'a30Bble 3aKOHBI. 1 12.11.25
48 | Ypasuenue Menaeneesa-Knaneipona. Pemenune 3anau 1 13.11.25
49 | ABcomoTHasa Temneparypa. 3akoH JlanbToHa 1 14.11.25
50 Hsonpouecch! B nACaIbHOM ra3e ¢ NOCTOSHHBIM | 15.11.25 bubmmorexa LIOK
KOJINYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
51 I'paduueckoe mpencraBieHne H30MPOLIECCOB: | 18.11.25
U30TepMa, H30X0pa, n3odapa
52 | OcuoBHoe ypasaenne MKT 1 19.11.25
53 | Pewenue 3ana4y Ha ocHOBHOE ypaBHeHHue MKT 1 20.11.25
CBs13b a0COMIOTHO TeMIepaTypbl
54 TepMOL[I/IHaMI/\I"'IeCKOI/I CI/\I'CTeMbI CO cpenHen . 21.11.95
KWHETHYECKON SHEPTUEH MOCTYMaTeNbHOTO TEIIIOBOTO
IBWKEHUS €€ 4aCTHI
55 O6o0uienne u cucTeMaTU3aLMs 3HaHUH 110 TeMe ! 99 11.95

"OcHosbel MKT"
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56

KontponbHas padora o teme "OcHoBbt MKT"

25.11.25

Pazgen 3.2. Tepmoannamuxka. TenioBbie MAIINHBI

20

57

TepMmoguHaMuyueckasi CUCTEMA. 3aJaHUE BHEIITHUX
ycnosuit aiia T/ cucrembl. BHelHNe U BHYTpEHHHUE
napametpsl. [lapamerpsl T/] cucTembl kak cpenHue
3HAYEHUS] BEIMYHH, ONMUCHIBAIOIINX €€ Ha
MUKPOCKOMHYECKOM YPOBHE

26.11.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c5952

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcauus T[] cuctembr k
TEIIOBOMY PaBHOBECHIO

27.11.25

59

Monenb uaeaabHOro raza B TepMOAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH 3TON MOAEIN

28.11.25

60

Ypasuenne Menneneesa-Knanelipona u BeIpakeHue
11l BHYTPEHHEN SHEPruun

29.11.25

61

Bripakenue a5 BHyTpEHHEH SHEPTUM OAHOATOMHOIO
uaeanbHOro rasa. Keasucrarudeckue u HeCTaTUYECKUE
IIPOLECCHI

2.12.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c5952

62

OnemeHTapHas paboTa B TEPMOITUHAMUKE.
Brraucnenue pabotel o rpaduky nporecca Ha pV-
auarpamme

3.12.25

63

Tennonepenaya kak crmocod U3MEHEHUs] BHYTPEHHEN
sHeprun T/ cucremer 6e3 coBepiueHus: paboTbl

4.12.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c5¢36

64

KOHBGKL{I/Iﬂ, TCIJIONMPOBOAHOCTD, U3JTYUCHUEC

5.12.25

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c5¢36

65

KonuuectBo Teruiorel. TemioéMKkocTh Tesa. Y nejabHas
Y MOJISIPHAsI TETUTOEMKOCTH BELIECTBA. Y AebHAs
TEIUIOTa CTOPAHUS TOTLTUBA

6.12.25

66

Pacuér komnuecTBa TEIIOTHI PH TEIUIONEpEaaye

9.12.25
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IMonsitue 06 anguadataom npouecce. IlepBblii 3ak0H bubmmnorexa LIOK
67 1 10.12.25 _
TePMOIUHAMUKHU https://m.edsoo.ru/ff0cSefc
68 KOJII/I‘IGCTB? TEIJIOTHI 1 padoTa Kak Mepbl H3MEHEHUSI ! 11.12.25
BHyTpeHHel sHepruu T/ cucremsl
B -
9 | nepasoncer mpoveccon. HeoGpamumoers | 1 125 | BrOmoresaIOK
P pott ' P o https://m.edsoo.ru/ff0c6230
MPUPOIHBIX MPOIIECCOB
Bbubnuoreka [IOK
70 | IT i . KII 1 13.12.25
PUHIMIBI IEHCTBUS TETUIOBBIX MAIINH I hitps//m._edsoo. r/f0c600a
bubmuorexa IHOK
71 | M KT, K 1 16.12.25
akcimanbiioe suauerie K. i Kapro https://m.edsoo.ru/ff0c600a
72 | Pemenue 3ana4 Ha KIIJ] TennoBbix MarmuH 1 17.12.25
DKOJIOTHYECKHE ACTIEKThI UCTIOIb30BAHUS TETUIOBBIX
73 Burareseil. TenjaoBoe 3arpsi3HEHUE OKPY KaroLen 1 18.12.25 butmmoreia IOK
A ' P PysRaioth o https://m.edsoo.ru/ff0c6938
cpenpl
74 | Pewenue 3ana4 no teme « TepMoauHaMuKay 1 19.12.25
75 O06o001eHre U crucTeMaTHU3alys 3HAHUN 110 TEMe ! 201225 Bbubnmuoreka [JOK
"Tepmonunamuka. TerioBbie MaITuHbI" o https://m.edsoo.ru/ff0c6938
76 Kontponpnas pa60T"a 1o Teme "TepMoaIUHaMUKA. | 231225
TennoBble MalIUHBI
Pa3nen 3.3. ArperatHbie COCTOsSIHHSI BellleCTBA. 14
®a30Bble NepPexoabl
[TapoobpazoBanue u koHneHcanus. Mcnapenue u Bbubnmuoreka [IOK
77 1 25.12.25
KUTIEHHE. Y IebHAs TEeIJIOTa MapooOpasoBaHus https://m.edsoo.ru/ff0c63b6
HachbimenHblie 1 HeHachIeHHbBIE Tapbl. KauecTBeHHAs
73 3aBUCUMOCTD IIJIOTHOCTH U AABJICHUs HACBIIIEHHOTO 1 251295 bubmmorexa LIOK

napa OT TeMIepaTypbl, X HE3aBHCUMOCTB OT 00BbEMa
HACBILIEHHOT O Napa. 3aBUCUMOCTb TEMIIEpaTyphbl

https://m.edsoo0.ru/ff0c63b6
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KHMIICHUA OT AaBJICHUA B JKJKOCTU

79 BrnaskHocTh Bo3myxa. AOCONIOTHAS U OTHOCUTEIbHAS | 26.12.25 Bbubnuoreka [IOK
BJIQKHOCTh https://m.edsoo.ru/ff0c64d8
80 | PelueHue 3a1a4 Ha BJIAXKHOCTb 1 27.12.25
81 Tsépmoe Teno. KpI:ICTaJmI/IquKI/Ie U aMop(¢HBIE Tea. ! 9.01.26 bubmmnorexa LJOK
AHU30TPOIHUS CBOHCTB KPUCTAJUIIOB https://m.edsoo.ru/ffOc65f0
82 [InaBnenue u kpuctamnusanus. Y nejbHas TEIIoTa | 10.01.26 Bubnmuoreka [IOK
miasyieHus. Cybmumarusi https://m.edsoo.ru/ff0c6708
%3 Hedopmaruu TBEpHOTO Tena. PacTsikeHue u cxatue. | 13.01.26
Cnsur. Monyns FOwnra. Ilpenen ynpyrux nedopmanmii
84 TennoBoe paclunpeHue JKuaKocTen \I'/I TBEPABIX TE. | 14.01.26
AHrapMOHHM3M TEIUIOBBIX KOJeOaHUI1 YaCTUIL] BeLECTBa
bubnmmnotek K
85 | IIpeobpasoBanue sHEPruH B (Pa30BbIX MEPEXOIaX 1 15.01.26 httS:: ) /(r)n.ee dascli)(.)ru 7066820
bubmmnorexa LIOK
86 | YpaBHeHHUe TEIIOBOro OanaHca 1 16.01.26 hittps.//m e dscli).ru 06820
87 | Pemenue 3aa4 Ha ypaBHEHHE TEIUIOBOrO OasaHca 1 17.01.26
ITosepxHocTHOE HaTskeHUe. KanuuispHbIe ABIEHUS.
88 | JlaBneHue noa UCKPUBJIEHHON MOBEPXHOCTHIO 1 20.01.26
s)kuakoctu. @opmyna Jlanmaca
O06o0uieHne u cucTeMaTU3aLMst 3HaHUH 110 TeMe
89 | "ArperarHble cocTosiHUs BelecTBa. Pa3oBbie 1 21.01.26
nepexosbr”
90 KonTponbHas padora no Teme "ArperatHeie | 22.01.26
cocTosiHus BelecTBa. Pa3oBrle nepexoanl”
Paznen 4. JIEKTPOANHAMHUKA 54
Pa3nen 4.1. DnexkTpuueckoe moJie 24
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DNEeKTpU3aLUs TE U €€ MPOSIBJICHUS. DJIEKTPUIECKUM

Bbubnmuoreka [IOK
91 | zapsia. JIBa Buja 3I€KTPUUECKUX 3aPsiIOB. 23.01.26 4 _
https://m.edsoo.ru/ff0c6bee
[IpoBOMHUKH, TUATIEKTPUKH U MOTYIPOBOIHUKH
0 DJIeMEHTaPHBIHN 3JIEKTPUUECKUI 3apsia. 3aKOH 240126 Bbubnmuoreka [IOK
COXPaHEHHS HJIEKTPHUECKOTO 3apsizia o https://m.edsoo.ru/ff0c6bee
Bzaumonetictue 3apsinoB. ToueuHble 3apsiabl. 3aKOH Bubnmuoreka [JOK
93 27.01.26 .
Kynona https://m.edsoo.ru/ff0c6ced
94 | Pemenue 3aaa4 Ha npuMeHeHHe 3akoHa Kynona 28.01.26
Dnextpuueckoe none. Ero neficteue Ha
95 P 8 29.01.26
3JIEKTPUUECKUE 3aPsibl
Hanpsi:xk€HHOCTD 5ekTpudeckoro mosist. [IpoOHbIi
96 | 3a ﬂI;[ JIuHun Hano S[)KépHHOCTI/I 3JIEKT qu(I:)Koro TIOJIST 30.01.26 bubmmorexa [IOK
pAL P P ' o https://m.edsoo.ru/ff0c6df2
OnHOpOAHOE AJIEKTPUYECKOE T10JIe
IToTeHIMaNBHOCTD 3JIEKTPOCTATUYECKOTO MO, bubnuorexa LIOK
97 31.01.26
Pa3HOCTh MOTEHLIUAJIOB U HATIPSIKEHUE https://m.edsoo.ru/ffOc6£00
[MoTeHnmanbHas 3HEPTHs 3apsiaa B
98 | anextpocraTuueckom nose. [loreHunan 3.02.26
3JIEKTPOCTATHYECKOTO TIOJIs
CBsi3b HANPSDKEHHOCTHU TIOJISL M PA3HOCTH IMOTEHITHAJIOB
99 P P B 4.02.26
IUTSL DJIEKTPOCTATHYECKOTO TIOJIsS
100 | IIpuHLUN Cynepno3uLUH 3JIEKTPUUECKUX MOJeN 5.02.26
Pemnenue 3a1a4 Ha MpUMEHEHUE MPUHIUTIA
101 8 P prmR 6.02.26
CYTIEPTIO3UIINH JJICKTPUYECKUX MONIeH
ITone Toueunoro 3apsna. [lone paBHOMEpHO
102 . pax P P 7.02.26
3apsKEHHON Cephl
Ilone paBHOMEPHO 3aPsKEHHOTO MO0 00BEMY 1Iapa.
103 | ITone paBHOMEPHO 3apsKEHHON OECKOHEUHOM 10.02.26

IIJIOCKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IIpoBOAHUKHU B 3JIEKTPOCTATHUECKOM MOJIE. Y CIIOBUE

Bbubnuoreka [IOK

104 1 11.02.26

pPaBHOBECHS 3aPsIIOB https://m.edsoo.ru/ff0c7018
105 JIM3IEKTPUKHY U MOJTYIIPOBOAHHUKH B ! 12.00.26

3IEKTPOCTATHYECKOM TOJIE

Konnencarop. D1eKTpo€MKOCTb KOHAEHCATOPA. Bbubnmuoreka [IOK
106 ) 1 13.02.26

DNEeKTPOEMKOCTD MIOCKOIO KOHIEHCATOpa https://m.edsoo.ru/ff0c7126
107 | IlTapannensHOE COEUHEHNE KOHIEHCATOPOB 1 14.02.26
108 | IlocnenoBaTenpbHOE COENUHEHNE KOHIEHCATOPOB 1 17.02.26

Bbubnmuoreka [IOK

109 | DHeprus 3apspKEHHOTO KOHZIEHCATOpa 1 18.02.26 https-//m.e dscli).ru JF0CT2C0
110 Pemenue 3a1a4 Ha COEAMHEHUE U SHEPTUIO ! 19.02.26

KOHJIEHCAaTOpa
111 JIBMKEeHIE 3apsKEHHOW YaCTULIBI B OTHOPOHOM ! 20.02.26

3IEKTPUIECKOM I10JIe
112 Peimnenue 3a1a4 Ha NBIDKEHUE 3apsKEHHON YaCTHIIBI B ! 21,0296

OJHOPOIHOM 3JIEKTPUYECKOM I10JIe
13 ?606H.I6HI/IG " CI/ICTeMé'l'TI/ISaLII/ISI 3HAHUH 1O TEME | 24,0226

DNEKTPUUECKOE TI0JIE

114 | KonrponbHast padorta o Teme "DnekTpudeckoe momie" 1 26.02.26

Pasnean 4.2. IlocTossHHBIN 3J1EKTPUYECKHIT TOK 24
115 Cuna Toxka. [locrossHHBIN TOK. Y CIOBHS | 26.02.26

CYIIECTBOBAHMS TOCTOSTHHOTO 3JIEKTPHYECKOTO TOKA
116 | Ucrounuxu Toka. Hanpsokenue u 2/1C 1 27.02.26
17 3axkoH OMa 11t y4acTKa LETH. DJIEKTPUIECKOe | 28.02.26

COIPOTHUBJICHUE
118 3aBHCUMOCTb CONPOTHUBIICHHUST OTHOPOJHOTO ! 3.03.26

MPOBOAHUMKA OT €r0 AJIUHBI U MJIOM[aAU MONEPEIHOr O



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CCUCHUA

119 | YaenpHoe conpoTuBiieHHue BeulecTa. Pemenue 3aga4 1 4.03.26
ITocnenosarenpHOE, NapaieIbHOE, CMELIAHHOE Bbubnmuoreka [IOK
120 1 5.03.26
COEMHEHHNE MPOBOJIHUKOB https://m.edsoo.ru/ff0c740
191 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKUX LieNel. | 6.03.26
[Ipasuna Kupxroda
122 | Pemenue 3ana4 Ha npuMeHeHue npasui Kupxroda 1 7.03.26
123 Pabora snextpuueckoro Toka. 3akoH Jxoyis — | 10.03.26 bubnuorexa LIOK
Jlenua https://m.edsoo.ru/ffOc7838
124 Pewenue 3anau Ha npuMeHeHue 3aKoHa [[xoyns- | 11.03.26
Jlenua
195 MOIIHOCTB 3JEKTPUUECKOro Toka. Terosas | 12.03.26
MOLIHOCTb, BblJIeJIsieMasi Ha PE3UCTOpe
126 | PewmeHune 3ana4 Ha TEIUIOBYIO MOLIHOCTb 1 13.03.26
127 | 9AC u BHyTpeHHEEe CONPOTHUBIIEHNE UCTOYHHUKA TOKa 1 14.03.26
3axoH OMa 11t TOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKON bubmmorexa LIOK
128 1 17.03.26
Lenu https://m.edsoo.ru/ff0c7ae0
129 | Pemenue 3ama4 Ha 3akoH Oma 1 18.03.26
130 | MommHOCTh HCTOYHHKA TOKA 1 19.03.26
131 | Kopotkoe 3aMmbikanue 1 20.03.26
132 | KongeHcatop B Lienu NOCTOSIHHOTO TOKA 1 31.03.26
133 Peenue 3a1a4 Ha KOHEHCATOP B LU TOCTOSIHHOTO | 1 04.26
TOKa
134 Pemenne 3anatj o T"eMe IToctosiHHBII | 2 04.26
3JIEKTPUUECKUN TOK
135 Pemenne 3anau no teme "IlocTosiHHBIN | 3.04.26

SAEKTPUUECKHUI TOK"



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Permenue 3agau no reme "llocTossHHBIN

136 . . 1 4.04.26
3JIEKTPUYECKUN TOK
137 ?606H.I6HI/IG 1:1 CI/ICTeMaTI/ISaLII:ISI SH?HI/II‘/'I o TeMe ! 70496
ITocTOSIHHBIHN 3JIEKTPUIECKHI TOK
138 KonTtponbHas ]32160”1:'21 o Teme "T1oCTOSTHHBIH | 8.04.26
SJIEKTPUYECKUN TOK
Pasnen 4.3. Toku B pa3siu4HBIX cpeaax 6
139 BHeKTpI/IquKasi MPOBOANMOCTD Pa3JINYHBIX BEIIECTB. ! 0.04.26
DnexkTpuueckuil Tok B MeTanaax. CBepXnpoBOIUMOCTD
140 DNEKTPUUECKUH TOK B PaCTBOpPaxX M pacruiaBax | 10.04.26 Bbubmuoreka [IOK
3JeKTPOIUTOB. 3akoHbl Dapanes s HNEKTPOIU3A o https://m.edsoo.ru/ff0c82ba
b
141 | Dnexrpuueckuii Tok B razax. [Inazma 1 11.04.26 nomorexa [OK _
https://m.edsoo.ru/ff0c84ae
142 | DnekTpuyeckuii TOK B Bakyyme. BakyyMHble mpuOopsbI 1 14.04.26
Bbubnuoreka [IOK
143 | DnexkTpuyueckuii TOK B MOJYIPOBOAHUKAX 1 15.04.26
P yriposon https://m.edsoo.ru/ff0c84ae
Bbubnuoreka [IOK
144 | TlonympoBo OBBIC 60 1 16.04.26
YHPOBOMTHKOBLIE HPHOOPE! https://m.edsoo.ru/ff0c84ae
Pazgea 5. PU3NUECKUH MPAKTUKYM 16
dusnyeckuil NpakTUKyM Mo TeMe "H3mMepeHue cuiel
TOKA U HAMPSDKEHUSI B [IETTH MOCTOSTHHOTO TOKA TPU
MOMOIIIY aHAJIOTOBBIX W HU(POBBIX H3MEPUTETbHBIX
" " - bubmmnorexa LIOK
145 | npubopos" win "3HaKOMCTBO ¢ UGPOBOH 1 17.04.26 _
. https://m.edsoo.ru/ff0c86fc
naboparopueii o gusuke. [Ipumeps! M3MepeHHst
(U3MUECKUX BEJIMYUH MPU TTOMOIIU KOMITBIOTEPHBIX
JTATIYUKOB"
146 dusnyeckuil NpakTUKyM Mo TeMe "HM3ydeHue | 18.04.26

HEPABHOMEPHOTO ABUXKCHUA C LEJIbIO OTIPCACIICHUSA



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MI'HOBEHHOM ckopocTu"

147

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
YCKOPEHUs ITPU NMPSAMOJINHENHOM PaBHOYCKOPEHHOM
NBUKEHUH 10 HAKJIOHHOH IIOCKOCTH" MIIH
"HccnenoBaHue 3aBUCUMOCTH IIyTH OT BpEMEHU NPU
PaBHOYCKOPEHHOM JIBIDKCHHUH"

21.04.26

148

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
yckopeHust ceobomHoro naaenus” win "M3ydenue
IBUXKEHHUSI TeJia, OPOIIEHHOTO TOPU30HTAIBbHO"

22.04.26

149

dusnyeckuil NpakTUKyM Mo teMe "HM3ydeHue
IBWKEHUS TeJIa MO OKPY)KHOCTH C ITOCTOSTHHOM 110
MoayJito ckopocThio" mnu "Uccnenosanue
3aBHCHMOCTH ITEPUOJA OOPALIEHUs] KOHHYECKOTO
MasiTHUKa OT €ro napamerpos”

23.04.26

150

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
PaBHOAEHCTBYIOLIEH CHIIBI IPU JBUKEHUHU OpycKa 1o
HaKJIOHHOH miockocTu" mwin "IIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH IBIKEHUsI OpyCKa 1o
HAKJIOHHOH MJIOCKOCTH Ha 33JaHHOE PacCTOSIHUE OT
ero maccol"

24.04.26

151

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
3aBHUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B
pyKUHE U pe3nHOBOM oOpa3siie, oT ux aedopmarun”
i "M3ydeHue IBUKEHUS CHCTEMBI TEJI, CBA3aHHBIX

HUTBIO, IEPEKUHYTOH Yepe3 JErkuii 0ok

26.04.26

152

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
K03 (ppUIIIEHTA TPSHHUS 110 BEIMYHUHE YTIIOBOTO
k03¢ rumenta 3aBucumoctu Frp(N)" nnum
"HccnenoBaHue qBKEHUS OpycKa MO HAKJIOHHOM

28.04.26




TUTOCKOCTH C IEPEMEHHBIM KO3 UIIEHTOM TpeHus"
niu "M3yueHune NBHKEHUs Ipy3a Ha Bajly ¢ TpeHueM"

153

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
yCIIOBUH paBHOBECHs TBEPJOrO Tela, UMEIOLIEro OCh
BpaieHus" uinu "KoHcTpynpoBaHue KpOHIUTEHHOB U
pacuér cun ynpyroctu" win "M3yueHue yCcToMunBOCTH
TBEPAOrO Teja, UMEIOLIEro IMIIOMAAb ONophl"

29.04.26

154

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
UMITyJIbCa TeJia TI0 TOPMO3HOMY IyTH" WU
"M3MepeHue CUilbl TATH, CKOPOCTH MOJENU
3JIEKTPOMOOUJISI 1 MOIITHOCTH CHJIBI TSTH" WJTH
"CpaBHeHHE U3MEHEHUsS UMITyJIbCca Teja C UMITYJIbCOM
cunel”" wn "HccnenoBanne COXpaHEHUSI UMITYJIbCA
pu ynpyrom szaumMoznericrsun” unu "Usmepenue
KHHETUYECKOM SHEPTUH TeJa 10 TOPMO3HOMY myTH"

30.04.26

155

dusnyeckuil NpakTUKyM Mo teMe "HM3ydeHue
H30TEPMHUUYECKOro nporecca (PEeKOMEHIOBAHO
UCTIONB30BaHue LU POBOI Jaboparopun)" wimu
"N3yuenue nzoxopHoro npouecca" unu "M3yuenue
uzobapHoro npouecca” unn "[Iposepka ypaBHeHUsS
cocTtosiHuA"

05.05.26

156

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
yaenbHOU TeroémkocTu”" unu "Mccnenosanne
rpoliiecca OCThiBaHus BewecTsa" win "Hccnenosanue
annabarHoro mpouecca” uian "M3ydeHne B3auMOCBs3H
SHEPTUH MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS U
TEeMIIEpPaTypbl KUIIEHUS XKUIKOCTE"

06.05.26

157

dusnyeckuil NpakTUKyM Mo teMe "HM3ydeHue
3aKOHOMEPHOCTEN HCapeHus >KUAKOCTel" uim

07.05.26




"N3mepeHue yieabHON TEMIOTHI MJIaBJIeHUs JIbaa" uin
"M3ydeHne CBOICTB HACBIIIEHHBIX AapOB" WU
"M3mepeHune abCOMIOTHOMN BIAKHOCTH BO3/AyXa U
OLlIeHKa Macchl apos B noMernenun”. Msmepenue

K03 (P HULIEHTA TOBEPXHOCTHOTO HATSIKEHHUSI

158

Dusnueckuii npakTukyM no Teme "Habmonerne
NPEBPALICHHS YHEPTUHU 3aPsKEHHOTO KOHIEHCATOPA B
SHEPTHI0 U3NydeHus ceeronuona” unu "Msyuenne
MPOTEKAHUS TOKA B LIETIH, COMEPIKAIIEeH KOHaeHcaTop”
uiu "PacnpeneneHye pa3HOCTH NOTEHLUAIOB
(HampsKEeHUs1) IPU MOCISAOBATEILHOM COSTMHEHUN

KOH/IEHCAaTOpOB"

08.05.26

159

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
CMEIIAaHHOTO COEANHEHMsI pe3UCTOPOB" NN
"U3mepeHue yaenpbHOrO COMPOTUBIIEHUS
nposonHukoB" unu "MccnenoBanne 3aBUCUMOCTH
CHJIbI TOKA OT HANPSDKEHUS 1151 JIAMITbl HAKaJIUBaHUS "

10.05.26

160

Dusnueckuii npakTukyM no Teme "Habmonerne
snekrponmsa” unu "M3mepenue 3apsna
OJHOBaJIeHTHOro uoHa" unu "Hccnegosanue
3aBUCUMOCTHU CONPOTUBIIEHUS] TEPMOPE3UCTOpPa OT
teMrepatypsl” uin "CHATHE BONbT-aMIIEPHON
XapaKkTepucTUKu auoaa"

12.05.26

Pe3epBHoOe Bpemst

10

161

PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS
3HaHu# no teme "Kunemaruka"

13.05.26

162

PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS
3HaHu# no teme "JluHamuka"

14.05.26

163

PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS

15.05.26




3HaHui 1o Teme "CraTuka TBepaoro tena"

PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS

164 . . . 1 16.05.26
3HaHHI 10 TeMe "3aKOHbI COXPAHEHHsI B MEXaHUKE
PesepBHblii ypok. O6001enne 1 cucTeMaTHu3arust bubmmnorexa LIOK

165 | 3nanuii no teme "OCHOBBI 1 17.05.26 | https://m.edsoo.ru/ft0Oc8f6¢c
MOJIEKYIAPHO-KMHETUYEeCKOH Teopun”
PesepBHblii ypok. O6o01enne 1 cucTeMaTHu3aust bubmmnorexa LJOK

166 | 3nanmii o teme "Tepmoanaamuka. TerioBble 1 19.05.26 | https://m.edsoo.ru/ft0Oc8f6¢c
MAITUHBI"
Pesepsnbiii ypok. O000LIEHNE U CUCTEMAaTU3ALIMS bubnuorexa LIOK

167 | 3HaHuii no Teme "ArperaTHble COCTOSIHUS BELIECTBA. 1 20.05.26 | https://m .edsoo.ru/ff0c8f6c
®dazoBble nepexoanl”
PesepsHbrii ypok. O6o01ienne n cucTeMaTu3anus bubmmnorexa LIOK

168 . 1 21.05.26 ~ or
3HaHUM 110 TeMe "DiekTpudeckoe none" https://m.edsoo.ru/ff0c8t6c
PesepBHblii ypok. O6o01enne 1 cucTeMaTu3aust bubmmnorexa LIOK

169 . . . 1 22.05.26 .
3HaHUH 1o TeMe "I10CTOSIHHBIHN 3IeKTPHUECKUi TOK" https://m.edsoo.ru/ff0c88be
Pesepsnbiii ypok. O000LIEHNE U CUCTEMAaTU3ALIMS bubnuorexa LIOK

170 . 1 23.05.26 .
3HaHui 1o reme "Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/ffOc88be

OBLIEE KOJIMYECTBO YACOB I10 ITPOI PAMME 170 16



https://m.edsoo.ru/ff0c8f6c
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MNOYPOYHOE IVIAHUPOBAHME 11 KJIACC

KosngecTBo yacos

Ne Hdara DJIeKTpOHHbIE LH(POBbIE
n/n Tema ypoxa Bcero Koutpossbre Tparruueckne H3y4eHusi | 00pa3oBaTe/ibHbIE PECYPChI
pa6oTb1 pa6oThI
Pa3gen 1. DjexkTpoaMHaMHuKa 27
1.1 MarauTHoOe moJie 14
\ | sposcpwmton  mtins Marormane aome, Danoress | 1 095 | PHGmoTera LLOK
Awmnepa https://m.edsoo.ru/ff0c9778
Bexrop marauTHO#N unaykuuu. IIpunaimn 4.09.25
2 cynepgosnum/l MarHHTiZIXunone; H;HI/H/I 1 bubmuorexa LIOK
MATHHTHOM MHAYKLIH https://m.edsoo.ru/ff0c98fe
3 MarHuTtHoe 1oJie TPOBOHUKA C TOKOM. OmbIT | 5.09.25 | bubnunoreka [JOK
Opcrena https://m.edsoo.ru/ff0c98fe
4 | Cuna Amrmepa, e€ HampaBJICHUE U MOMYJTb 1 6.0925 | bubmorexa LIOK
https://m.edsoo.ru/ff0c9acO
5 | Pewenue 3anau 1 9.09.25
6 [Ipumenenne 3akoHa Amrepa. | 10.09.25
DIeKTpoU3MepUTEIbHbIE TPUOOPEI
) | e
ATHITHOM Mo https://m.edsoo.ru/ff0c9df4
Pemenue 3anau 1 12.09.25
Pabora cunel JIopenia 1 13.09.25
10 | Pewenue 3anau 1 16.09.25
1 MaruutHoe nosne B Bewmectse. PeppoMarHeTuky, | 17.09.25

napa- 1 1MaMara€Tuku



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

19 OcHOBHbIE CBOWCTBA (hepPOMArHETUKOB. | 18.09.25
[Ipumenenue peppoMarHeTUKOB
13 | Pemenue 3agad nmo teme "MarautHoe nose" 1 19.09.25
14 | Pemenue 3ana4d nmo teme "MarautHoe nose" 1 20.09.25
1.2 DyieKTpOMATrHUTHASI HHAYKIHS 13
15 SBnenue snexTpoMarHuTHON HHAYKUMHU. [ToTOK | 23.09.25 | bubmunoreka [IOK
BEKTOpa MAarHUTHON MHIYKIIUH https://m.edsoo.ru/ffOcalS0
25.09.25 | bubnmoreka [IOK
16| 9AC nrmyxuun ! https://m.edscIi).ru/ffOcal 50
17 | 3aKk0H 3IEeKTPOMArHUTHOM MHAYKUMU Dapanes 1 26.0925 | bubamorexa LIOK
https://m.edsoo.ru/ff0calS0
18 | Buxpesoe anextpudeckoe noise. Toku Pyko 1 26.09.25
19 | DJC uHAYKIUY B JABHUXKYLIUXCS IPOBOJHUKAX 1 27.09.25
20 | Pemenue 3agau 1 30.09.25
21 | IIpasuno Jlenua 1 01.10.25
2 HunyktusHOCTh. KaTylka MHAYKTUBHOCTU B LIENTH | 2.10.25 | bubamoreka LIOK
MOCTOSTHHOT'O TOKA https://m.edsoo.ru/ff0ca600
3.10.25 | bubmuoreka [IOK
23 | Anenue camounaykimu. IJIC camonHAyKIUN 1 httDs://m.edS(I)_E).ru/ff()ca6OO
24 DHeprusi MArHUTHOTO MOJIS KaTyIIKU C TOKOM. | 4.10.25
DJEKTPOMArHUTHOE TIOJIe
25 | Pemenue 3agau 1 5.10.25
26 O0o001eHre U cucTeMaTU3alusl 3HaHU 10 TEMe | 71025 bubmuoreka [IOK
"JnekrpoguHaMuKa" https://m.edsoo.ru/ff0Ocab82
27 | KontponbHas pabota 1o teme "DiIekTpoguHaMuka' 1 8.10.25
Paznen 2. Kosiebanusi u BOJTHbBI 60
2.1 Mexanuueckue KoJae0aHHus 10



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
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Konebarenbnas cucrema. CBo0oaHbIE KOIEOaHUS.

28 1 9.10.25
IapmoHnueckue konedaHus
KunemaTtuueckoe U NUHAMUYECKOE OMACAHUE
29 S 1 10.10.25
Kone0aTeNbHbIX IBUKEHUI
DHepreTuyeckoe onvcaHue. BoiBoa AUHAMUYECKOTO
30 | ommcaHMs TAPMOHUYECKHX KOIeOaHUH 13 X 1 11.10.25
SHEPreTUYECKOro U KMHEMAaTHYECKOTO OIMUCAHMUS
31 | Ammumaryna u ¢asa konebanuii 1 14.10.25
ITepuon u vacrora konebanuii. Ilepuon Mambix
CBOOOIHBIX KONeDaHUNM MaTEMATUUECKOrO MAATHHAKA.
32 A y 1 15.10.25
ITepuon cBobonHbIX KOJIeOAHUH TIPYKHUHHOTO
MAasiTHUKA
3aryxaromue kojnedanust. BoIHyKneHHbIe
33 y 1 YO 1 16.10.25
kosiebauust. Pe3oHanc
34 | Astokonebanus 1 17.10.25
35 | Pemrenue 3anau 1 18.10.25
Ypok-xoupepenius "MexaHuueckue kojiedauus B
36 | P deperiu ) 1 21.10.25
MY3bIKAJIbHBIX HHCTPYMEHTAX
O06001enre U cCUCTEMAaTH3ALMS 3HAHAN 10 TEME
37 | o0 B 1 22.10.25
Mexanuueckue KoiaeOauust
2.2 DeKTpOMarHuTHble KoJieOaHusi 15
DnexkTpoMarHuTHbIE Koebanus. KonebarenpHbii bubnmuoreka [IOK
38 1 23.10.25
KOHTY] https://m.edsoo.ru/ffOcb820
dopmyia TomcoHa. CBsi3b aMILIUTYbI 3apsiia
39 KOHpI[e}PllcaTO a ¢ aMILUIUTYIOH CI/I.]'Iny foxalf " 1 25.10.25 bubmiorexa LIOK
P Y o https://m.edsoo.ru/ff0cb9c4
KOJIe0aTEIbHOM KOHTYpE
3aKkOH COXpaHEHUs SHEPTUU B UEAILHOM
40 P P s 1 26.10.25

KOJIe0aTEIbHOM KOHTYpE



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aryxarmIne 3IeKTPOMArHUTHBIC KOJIeOaHus.

Bbubnuoreka [IOK

H BbIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHSI ! 26.10.25 https://m.edsoo.ru/ff0cbb86

47 Ilepemennelii TOK. Pe3ucTop 1 KOHAEHCATOP B LIETIH | 51195 bubmmnorexa LJOK
NIEPEMEHHOTO TOKa https://m.edsoo.ru/ff0cbd34

43 | Karymka HHAYKTUBHOCTH B LIENTH IEPEMEHHOIO TOKA 1 6.11.25

44 3axkoH OMa 1J1st 3IEKTPUIECKOMN LIEMH NMEPEMEHHOTO | 71125
TOKa

45 MOIIHOCTb epeMEHHOr0 TOKa. AMIUIUTYJHOE U | 81125
JeiCTByIOLIee 3HAaUeHNE CUJIbl TOKA U HAIIPSDKEHUS

46 | Pe3oHaHC B 3NEKTPUYECKON LIENTN 1 11.11.25

47 | Pemenue 3anau 1 12.11.25

48 Uneanbublif Tpanchopmatop. IIponssoacTso, . 131125 ]}?:tI6JI'I;I/OTeKda HOK/ffo o4
nepenava u noTpedseHue 3IeKTPHUECKON SHEPTHU e
DKOJIOTHUYECKUE PUCKU TP MPOU3BOJICTBE bubmmnorexa LJOK

49 | snekTposHeprun. KynbTypa UCHONb30BaHUS 1 14.11.25 | https://m.edsoo.ru/ff0cc324
3JIEKTPO3HEPTUU B MIOBCEAHEBHON KU3HU

50 | Pewenue 3anau 1 15.11.25

51 | Pewenune 3anau 1 18.11.25

2 | epoamme sonegamr ] 191125
2.3 MexaHn4eCKHe U 3JIeKTPOMATHHTHBIE BOJIHbI 10

53 MexaHnueckue BOJHBI. XapaKTEPUCTHKU | 2011.25 bubmmnorexa LIOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ff0ccas4

54 | CpoiicTBa MEXaHUYECKUX BOJIH 1 21.11.25

55 | 3Byk. XapaKkTepUCTHKHU 3ByKa 1 22.11.25 Eﬁgijﬁiﬁtgﬁﬁ F0cecOc

56 | Undpassyk u yaerpa3Byk. LllymoBoe 3arps3sHeHne 1 26.11.25



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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OKpY>KaroLen Cpenbl

57 | Pewenue 3ana4 1 26.11.25
58 DJIeKTpOMAarHUTHBIC BOJHBI. M3nyueHue ! 27 11.25
3JIEKTPOMArHUTHBIX BOJIH
59 DHeprus 3JeKTPOMarHUTHBIX BOJIH. CBONCTBA | 28.11.25
3JIEKTPOMArHUTHBIX BOJIH
[Tkana snexkTpoMarHuTHLIX BOJH. [IpuMenenue bubnuoreka [IOK
60 1 29.11.25
3JICKTPOMArHUTHBIX BOJIH B TEXHHUKE W OBITY https://m.edsoo.ru/ffOccte0
[IpuHIUIBI PATUOCBSI3U U TEJIEBUICHUSI.
61 | Paguomnokamus. DIeKTPOMarHUTHOE 3arpsi3sHEHNe 1 2.12.25
OKpYKaroIleH cpensl
2 KOHTpf')J'IbHaﬂ pabora o reme "Konebanus u | 31225
BOJTHBI
2.4 OnTuKa 26
CaeT. 3aKOH MPSAMOJMHEHHOTO PaCIPOCTPAHEHUS bubmmoreka LIOK
63 1 41225
cBeTa https://m.edsoo.ru/ff0cd350
64 Pemenue 3af[aq Ha MPUMEHEHUE 3aKOHA ! 51295
MPSIMOJTMTHEMHOTO PAacIIPOCTPAHEHMSI CBETa
OTtpaxenue ceera. [lnockoe 3epkano. Chepudeckoe bubnuoreka [IOK
65 1 6.12.25
3epKao https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceeta. AOCOMIOTHBIN U
66 OTHOCHUTEJIbHBIN MOKa3aTeNnb npenomiieHus. IloaHoe | 9.12 25 bubnuoreka [IOK
BHYTpeHHee oTpakeHue. [IpenenbHbIi yro mojHOro o https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKEHUS
Pemenue 3ana4 Ha TPUMEHEHUE 3aKOHOB OTPa’KEHUS bubmmorexa LIOK
67 1 10.12.25
U TIPEJIOMJICHUS CBETa https://m.edsoo.ru/ff0cd67a
68 Xon nydeii B npusme. ucnepcust cseta. CIOXKHBIN | 11.12.25

cocrtas Oenoro ceeta. L{Ber



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIun3bl. @OKYCHOE PACCTOSHUE U ONTUYECKAst CUJIA

Bbubnuoreka [IOK

69 12.12.25
JIMH3BI https://m.edsoo.ru/ftOcdd1e
70 IToctpoenue n3obpakeHU B TMH3aX U UX CUCTEMAaX. 13.12.25
YBenuueHue JTMH3bI
71 Pemenue 3ana4 Ha mocTpoeHNe N300PAKEHHHH, 16.12.25
MOJIy4a€MBbIX C TOMOIIBIO JIFH3
72 | I'ma3 xak onTudeckast CUCTemMa 17.12.25
73 Pemenne 3anaq.v [Ipenensr nPUMEHUMOCTH 18.12.25
r€OMETPHUYECKON ONTHUKU
74 | CKOpOCTh CBETa U METOJbI €€ U3MEPEHUS 19.12.25
75 | Jucnepcus ceera 20.12.25
bubnuoreka [IOK
76 |U 23.12.25
HTEppepeHLIT CBeTa https://m.edsoo.ru/ff0ced22
KorepeHnTHble HCTOUHUKU. Y CIOBUS HAOMIOIEHUS bubnuorexa LIOK
77 25.12.25
MaKCHMyMOB U MUHUMYMOB https://m.edsoo.ru/ff0ced22
78 | Pemenne 3ana4 26.12.25
79 | [Ipumenenune naTephepeHun 26.12.25
bubmuorexa IOK
80 27.12.25
fludpaiuns ceera https://m.edsoo.ru/ff0ced22
HudpakunonHas pemérka. Y cioBre HaOIIOASHUs bubmmorexa LJOK
81 9.01.26
TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/ff0ced22
82 | Pewenue 3anau 10.01.26
bubnuoreka [IOK
83 |II T 13.01.26
OTEePEYHOCTh CBETOBBIX BOJH. [lonspusanms ceeTa hitps-//m.edsoo. ru/f0cf02e
84 | Pewenue 3anau 14.01.26
bub OK
85 | CBeToBbIE SIBJICHUS B IPUPOIE 15.01.26 nomworexa L

https://m.edsoo.1u/ff0cf862



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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O0001IeHre U CUCTEMATU3ALUS 3HAHUH 110 TEME

86 1 16.01.26
"OnTuka"

87 | KonrponpHas padora no teme «OnTukay 1 17.01.26
Pazpea 3. Ocnosbl CTO 5
I'panun1bl IPUMEHUMOCTH KJIACCHYECKON MEXAHUKH.

88 | 3aKOHBI AJEKTPOANHAMMKY U IPUHLIMI 1 20.01.26
OTHOCHUTEJILHOCTH

89 | IlocTynarsl cnequaabHON TEOPUU OTHOCUTEJIBHOCTH 1 21.01.26 Eﬁgi;ﬁiﬁtgﬁﬁ JFOCfad?
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJL.

90 [Ipeobpazosanus JlopeHua. Y cinoBre NPUUNHHOCTH. | 22.01.26 bubmmorexa LJOK
OTHOCHUTENBPHOCTH OTHOBPEMEHHOCTHU. 3aMeIJICHUE https://m.edsoo.ru/ff0cfad42
BPEMEHHU U COKpaleHUEe JJINHbI

bubnuoreka [IOK

91 | OHeprus u UMIYJIbC PENATUBUCTCKON YaCTHLIBI 1 23.01.26 | https://m.edsoo.ru/ffOcfc68

9 CBs13b Macchl C SHEepruel U UMIyJIbCOM | 24.01.26 E:tﬁﬂ.l;omza HOK/ffO co68
PENATUBUCTCKON YaCTULbl. DHEPIUs MOKOs e
Pa3nen 4. KBantoBas pusuka 26
4.1. KopnycKyJasipHO-BOJTHOBOH AyaTU3M 15

93 | PaBHOBECHOE TEIIOBOE U3JTyUYECHHE 1 27.01.26

94 | 3axoH cMmelneHus Buna 1 28.01.26

95 | I'mnoresa M. IInanka o kBaHTax. POTOHBI 1 29.01.26

bubnmorexa LIOK
96 | DHeprus u uMIyabCc GoToHA 1 30.01.26 https://m.edscl)_f).ru/ff()cfel6
97 Doroaddext. OnbiTel A. I'. Cronerosa. 3akoHbI | 310126 bubmmnorexa LIOK

doroaddekra

https://m.edsoo.ru/ff0cffc4



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
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YpaBueHue JiiHmrelHa 11 porosddexra.

Bbubnuoreka [IOK

98 3.02.26
"Kpacnast rpanuna” ¢oroaddexra https://m.edsoo.ru/ff0d015¢
bubnuoreka [IOK
99 .0 IT. H. JIe6 4.02.26
Haaettne ceera. OmbITs! eoenesa https://m.edsoo.ru/ff0d04a6
100 | BosiHOBBIE CBOMCTBA YaCTHUL 5.02.26
B Bpoiins. Bpoii
T P a—— 60226 | BUOmoTexa LIOK
P P HIH ABIDREYIH o https://m.edsoo.ru/ff0d0ca8
YaCTHULIBI
102 | KopnyckyasipHO-BOJHOBOH yaiu3M 7.02.26
103 | Judpakuus 31eKTPOHOB Ha KPUCTAILIAX 10.02.26
104 Crenndrixa n3mepeHnii B ?/II/IKpOMI:Ipe. ) 11.02.26
CootHoenus HeonpenenéHHoctel I elizendepra
105 | Pemenue rpaduueckux 3amayu 12.02.26
bubmuoreka IOK
106 |P & 13.02.26
CIICHHE PACHCTHBIX Sanat https://m.edsoo.ru/ff0d0302
107 'I'<OHTpOJ'IbHa$I pabota o TeivIaM: OCH"OBbI CTO", 14.02.26
KopmyckynsipHO-BOTHOBON Tyau3M
4.2 ®uszuka aTroma
OnbITHI IO UCCIIEAOBAHUIO CTPOEHHUS aTOMA. bubnuorexa LIOK
108 17.02.26
[Tnanerapuas monenb aroma Pesepdopna https://m.edsoo.ru/ff0d091a
bubnuoreka [IOK
109 | IT b 18.02.26
OCTyTaTRl bopa https://m.edsoo.ru/ff0d0afa
Bunb! ciektpos. CriekTp ypoBHel 3Hepruu aroma bubnuorexa LIOK
110 19.02.26
BOZIOpOAA https://m.edsoo.ru/ff0d0afa
111 | CioHTaHHOE U BBIHYKJIEHHOE H3JTyUeHUE CBETa 20.02.26
112 | Jlazep 21.02.26

4.3 Pu3uka aTOMA U J1eMEHTAPHbIX YACTHIL



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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Hyxknonnas monens sinpa I'eitsendepra-MBaneHko.

Bbubnuoreka [IOK

113 | 3apsig u MaccoBoe 4rcIio siapa. M30Tombl. 1 24.02.26 | https://m.edsoo.ru/ff0d0fd2
PagunoakTuBHOCTB
3aKoH panuoakTUBHOTO pacnana. CBoiicTBa bubnuoreka [IOK
|14 | MOHH3HPYIOLIETO U3y EHUS. Bnusiaue ! 26.02.96 https://m.edsoo.ru/ff0d0fd2
PaTMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.
Joszumerpus
Oune CBSI3 OHO e. SlnepHble cubl.
e s S
Aba. ZAeP Peaititiit. ~Aep https://m.edsoo.ru/ff0d1162
115 | peakropsl. [Ipobnemsl ynpaBiisieMoro 1 26.02.26
TEPMOSIAEPHOTO CHHTE3a. DKOJIOTHUECKUE ACTIEKThI bubmuoreia HOK
PAOASP . ' https://m.edsoo.ru/ff0d1356
Pa3BUTHS SIASPHON SHEPTETUKU
MeTonbl perucTpaiiy U UCCIeTOBAHUS
3JIEMEHTa actull. PyHIaMeHTa e
JIEMEHT. I\)'HbIX yactul. OyHIaMEHTAJIbHBI BuGmorexa LIOK
116 | B3aumopelicTeus. baproOHbI, ME3OHBI U JIENTOHBIL. 1 27.02.26
. https://m.edsoo.ru/ff0d0e38
IIpencrasnenune o CrangaptHOi Monenu. Ksapk-
TJIFOOHHAs MOJIENb aJPOHOB
®dusuka 3a npenenamu CTaHAapTHON MOJETH.
117 T:M::ﬂ Ma:ep pi[i feiﬂ;ﬁepﬁfg ;HéTBo 1 280206 | DHomnorexa LIOK
P pritL A R https://m.edsoo.ru/ff0d 1784
(bu3HUeCKOl KapTHHBI MHPA
Pazgen S. DjieMeHTBI ACTPOHOMMH H 12
acTpodu3uKH
118 DTanbl pa3BUTHS aCTPOHOMUU. 3HAUCHHE | 30326 bubnuoreka [IOK
aCTPOHOMHU T https://m.edsoo.ru/ff0d1784
IIpuMeHNMOCTb 3aKOHOB (PU3UKU 17151 OObSICHEHHUS
119 | mpuponbl kocMUYeCKHUX 00bEeKTOB. MeTobl 1 4.03.26
ACTPOHOMHUYECKUX UCCAEAOBAHMI
120 | CoBpeMeHHBIE ONTUYECKHUE TEJIECKOIIBI, 1 5.03.26



https://m.edsoo.ru/ff0d0fd2
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PagMOTEeNeCKOIbI, BHEATMOC(epHast aCTPOHOMHUS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3MBI,
IUIAHETHI, UX BUAUMOE JIBIKEHUE

6.03.26

122

Conneunast cucrema. Comnaue. CoyHeuHast
akTuBHOCTB. McTounnk sHeprun ConHLa U 3BE3]T

7.03.26

123

3B&311bI, UX OCHOBHBIE XapaKTepUCTUKH. [uarpamma
"CIeKTpaNbHbIN KJIACC — CBETUMOCTD"

10.03.26

124

3B63I[bl IJIABHOM ITOCJIEA0BATEIFHOCTH

11.03.26

125

Bnytpennee crpoenue 38é31. CoBpeMEeHHBIE
HpeI[CTaBJ'IeHI/Iﬂ (6] HpOHCXO)KI[eHI/II/I 1 5BOJIIOIINA
CoJtHiia ¢ 3BE31. DTambl )KU3HA 3BE3]

12.03.26

126

Muneunslii [1yte — Hawa [Nanaktuka. Tunel
rajakThk. YEpHbIE ABIPHI B iApPaxX rajlaKTUK

13.03.26

127

Bcenennas. Paciunpenne Beenennoit. 3akoH
Xab6ma. Teopust bonsimoro B3peiBa. Penukrosoe
U3JydeHue

14.03.26

128

Macmrabnas cTpyktypa BeeneHHoi.
MeraranakTuka

17.03.26

129

Hepeménnbie npoOaemMbl aCTpPOHOMUU

18.03.26

Pasznen 6. PusnyecKuH NPAKTHKYM

130

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
MAarHUTHOT'O TIOJIsl TOCTOSTHHBIX MarHUTOB" TN
"HccnenoBaHue CBONCTB (heppOMAarHETUKOB" UITH
"UccnenoBaHue qefCTBUS IOCTOSIHHOTO MarHUuTa Ha
paMKy ¢ TokoMm"

19.03.26

131

dusnyeckuil NpakTUKyM Mo TeMe "H3mepeHue cuibl
Awmnepa" unu "M3yueHne 3aBUCUMOCTH CHJIbI
Awmrnepa ot cunel Toka" unu "OnpeneneHue

20.03.26




MarHUTHOI HHAYKIUH Ha OCHOBE U3MECPCHUA CUJIbI
Awmrnepa"

132

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
SIBJICHHSI DJIEKTPOMArHUTHON MHIYKIMH" UITH
"OnpeaeneHne MHIYKINH BUXPEBOTO MArHUTHOTO
nostst”

31.03.26

133

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
siyieHust camonHaykuu" umm "Coopka Monenu
3JIEKTPOMarHUTHOI O reseparopa”

1.04.26

134

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
nepruoa cBOOOAHBIX KoeOaHUH HUTSHOTO U
MPY>XKUHHOTO MasiTHUKOB"

2.04.26

135

Dusnueckuii npakTukyM no teme "IIpeobpazoBanne
SHEPruu B NPY>KMHHOM MasiTHUKe"

3.04.26

136

dusnyeckuil npakTukyM mno teme "Hccnenosanue
NIEPEMEHHOT'0 TOKA Yepe3 MOCIeI0BATEIbHO
COENMHEHHBIC KOHIEHCATOP, KaTYLIKY U pe3uctop”
win "HccnenoBanue padOThl HICTOYHUKOB CBETA B
LEMU MEPEMEHHOTO TOKa"

4.04.26

137

dusnyeckuil NpakTUKyM Mo teMe "HM3ydeHue
MapamMeTpPOB 3BYKOBOI BOJHBI"

7.04.26

138

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
nokaszaress npenomieHus crekya” win "l[lonyuenue
n300pakeHNsI B CHCTEME U3 IUIOCKOTO 3epKana U
JIUH3BL"

8.04.26

139

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
3aBUCUMOCTHU (POKYCHOTO PACCTOSTHUS OT BELIECTBA
(Ha mpumepe xuakux auH3)" uinn "M3mepenne

9.04.26




(OKYCHOTO PaCcCTOSHUS PACCEUBAIOLIHNX JIMH3"

140

Dusnueckuii npakTukyM no Teme "Habmonerne
mudpakuny, HHTEPHEPEHINHN U TOISIPU3ALIH CBETa'

10.04.26

141

dusnyeckuil NpakTUkyM 1o teme "OnpeneneHue
UMITYJIbCA ¥ SHEPTHH PEISITUBUCTCKUX YacTHUL] (IO
¢dororpadusM TPEKOB 3aPsIKEHHBIX YaCTHI] B
MAarHUTHOM M0JIe)"

11.04.26

142

dusnyeckuil NpakTUKyM Mo Teme "HM3mepenue
nocTossHHOM I1taHKa HA OCHOBE UCCIIeNOBaHUs
doroadpdexra" wiu "UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAMO/ OT HaNpsKeHUs "

14.04.26

143

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
CIIEKTpPa Pa3pPEKEHHOI0 aTOMAaPHOTO BOAOPOAA
u3MepeHue noctossHaol Punbepra”

15.04.26

144

dusnyeckuil NpakTUKyM Mo teMe "Hccnenosanue
PamuoaKTUBHOTO (POHA C HCIIOJIb30BAHHEM
nozumertpa" unn "M3ydenue nornomeHus dera-
YaCTHULl ATFOMUHUEM"

16.04.26

145

duznueckuii nmpakTHkyM no teme "Habmronenus
3BE3THOTO HeOa HEBOOPYKEHHBIM TJIa30M C
HCTIOTb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN JJIs
onpeAesieHUs TOJIOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO ATy OCHOBHbIE cOo3Be3a1s1 CeBEpHOTO
noNTymapwsi u sipkue 38é3ab1" winn "Habmonenus B
Teneckon JIyHbl, MjlaHeT, TYMaHHOCTEHN U 3BE3AHBIX
CKOTJIEHU "

17.04.26

Pa3gen 7. O6o0mariee nosTopeHue

146

O0o001eHye U cucTeMaTu3anus 3HaHui. Pob

18.04.26




($U3MKH U ACTPOHOMHHU B SKOHOMUYECKOM,
TEXHOJIOTUYECKOU, COLIMATBHON U STUYECKOM chepax
JEeSITeJIbHOCTH Y€JIOBEKA

147

O06o01enue U cucreMaTu3anus 3HaHui. Poib u
MeCTO (PU3MKHU U aCTPOHOMHH B COBPEMEHHOMN
HAy4HOH KapTHUHE MUpa

21.04.26

148

O6o0buenne u cucremarusanyst 3HaHui. Ponb
¢dusngeckoii Teopuu B GOpMUPOBAHUH
NpeAcTaBIeHUN 0 GU3NIECKOIN KapTHHE MUPA, MECTO
¢bu3nveckoil KapTHHBI MUPa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUN O IPUPOE

22.04.26

149

O0001IeHre U CUCTEMATU3ALUS 3HAHUH 110 TEME
"Kunemaruka"

23.04.26

150

O0001IeHre U CUCTEMATU3ALUS 3HAHUH 110 TEME
"Kunemaruka"

24.04.26

151

O0o0011eH1e U cUCTEMATU3ALUA 3HAHUH 110 TEME
" Tunamuka"

26.04.26

152

O0o0011eH1e U cUCTEMATU3ALUSA 3HAHUH 110 TEME
"Cratuka TBEpAOro TenIa"

28.04.26

153

O0o0011eH1e U cUCTEMATU3ALUSA 3HAHUH 110 TEME
"3aKOHbI COXpaHEHHUs B MeXaHuke"

29.04.26

154

O06o0buienne u cucTeMaTU3aLMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOH Teopun”

30.04.26

155

O06o01eHre U crucTeMaTH3aluys 3HaHUN 110 TeMe
"Tepmonunamuka. TemnjaoBbie MaTUHBL"

05.05.26

156

O00011eHrEe U CHCTEMATHU3ALIUSI 3HAHUI 10 TEME
"ArperatHble cOCTOssHUs BelecTBa. Pa3oBbie

06.05.26




nepexospr”

O0001IeHre U CUCTEMATU3ALUS 3HAHUH 110 TEME

157 |, | 1 07.05.26
DJNEKTPUUECKOE TI0JIE
158 ?606H.I6HI/IG 1:1 CI/ICTeMaTI/ISaLII:ISI SH?HI/II‘/'I o TeMe ! 08.05.26
[TocTOSTHHBIH BJIEKTPUUECKUI TOK
159 ?606H.I6HI/IG u CI/ICTeMaTI/ISa'I:II/Iﬂ 3HAHWH 110 TeMe ! 10.05.26
Toxku B pa3snuyHbIX cpenax
160 ?606H.I6HI/IG u CI/IC'TeMaTI/ISaLII/Iﬂ 3HAHWH 110 TeMe ! 12.05.26
MarsuTHOe nose
Pe3epBHOe Bpemsi 10
161 PesevaHbH?I ypOK'.' O0600mmenue u CI/ICTeMaTI/ISaLII/I:[ ! 13.05.26
3HAHU MO TeMe "DIeKTPOMArHUTHAS HHIYKIIUS
162 PesevaHbH?I ypOK'.' O0001eHne U CUCTeMaTH3aLIUS ! 14.05.26
3HaHui mo Teme "MexaHuueckue kojebanws"
163 PesevaHbH?I ypOK'.' O060061menue u CI/ICTeMaTI/ISaLII/ISI" ! 15.05.26
3HaHUH MO TeMe "DJIeKTPOMAarHUTHbIE KOJeOaHus
PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS
164 | 3HaHui o Teme "MexaHU4YeCKue u 1 16.05.26
3JEKTPOMArHUTHBIC BOJHBI"
165 PesevaHbH?I ypOK'.' O606LLI$HI/I€ U CUCTEeMAaTH3aLIUs ! 17.05.26
3HaHu# mo Teme "OnrTuka
166 PesevaHbH?I ypok. O6ob1meHue u crucTeMaTH3aus ! 10.05.26
3HaHu# o reme "OcHoBbl CTO"
PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS
167 | 3nanuii no Teme "KopnyckyisipHO-BOJHOBOM 1 20.05.26
ayanuzm"
168 PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS ! 21.05.26

3HaHui o reme "duszuka aroma”




PesepeHblii ypok. O000IIEeHHE U CUCTEMATH3ALIHS

169 | 3HaHuii no Teme "®uU3KKa AaTOMHOrO sApa U 1 22.05.26
3JIEMEHTaPHBIX YaCTHI"
170 PesevaHbH?I ypOK'.' O060061menue u CI/ICTeMaTI'/'ISaLII/ISI ! 23.05.26
3HAaHUH 1O TeMe "DIeMEeHThI aCTPOPU3HKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




MPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE PE3yJILTATHI 0CBOEHHUSI OCHOBHOI 00pa30BaTEJILHOI
NPOrpamMMbl CpeIHero oomero o0pa3oBaHus

10.1

JleMOHCTpHPOBATh HA TPUMeEPaX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOW KapTUHBI MHpA, B pA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHWH, B
MPAKTUYECKON AESATEIbHOCTH JIF0IeH

10.2

Y4YuTBIBaTh TPAHULBI NMPUMEHEHUs H3YYEHHBbIX (PH3MUECKUX MOeNel: MaTepuasbHas
TOYKA, WHEPLMAIbHAsl CHCTEMa OTCUéra, abCONIOTHO TBEPAOE TEJO, WUACANbHBIN ras,
MOJIENIA CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TeJl, TOUYSUHBIH SJIEKTPUIECKUH 3apsi —
NPU pelIeHnH PU3UIECKUX 3a7a4

10.3

Pacno3HaBarh ¢usnveckue sBJICHUS (MPOLECcChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KMHETUYECKOH  TEOpUHM  CTPOSHHsI  BEIeCTBa U
SJIEKTPOJUHAMUKH. PABHOMEPHOEC W PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBUKEHUE,
cBOOOJHOE TageHHe TeJ, JBIKEHHE MO OKPYKHOCTH, MHEPLHs, B3aUMOIEHCTBUE TET,
nud¢y3usi, OpOYHOBCKOE NBIKEHUE, CTPOSHHUE SKUIKOCTEH W TBEPABIX Tell, U3MEHEHUE
o0BéMa Ten TpPU HArpeBaHMM (OXJIAXKACHUH), TEIUIOBOE PAaBHOBECHE, HCMApEHHUE,
KOHJIEHCALNs, TIJIaBJICHHE, KPUCTAJUIN3ALINs, KUTICHHE, BIAKHOCTh BO3/yXa, MTOBBIICHNE
TaBJIEHUs ra3a MPH €ro HarpeBaHUU B 3aKPbITOM COCYZE, CBSI3b MEXIy MapaMeTpaMu
COCTOSIHUS Ta3a B U30MPOLIECCAX; SIEKTPU3ALUS TEJ, B3AUMOIEHCTBHE 3apsI0B

104

OnuceIBaTh MEXaHHYECKOE ABUKCHUEC, UCIIOJIb3YyH (1)I/ISI/ILIGCKI/IG BCJIMYUHBI. KOOPAWHATA,
nyTh, MNEPEMECIICHUE, CKOPOCTb, YCKOPEHHUEC, MacCa TeEJjia, CHJIA, HMIYJbLC TCJaA,
KHUHETHYCCKAas SHEPTUA, NOTCHUHAJbHAA SHEPIrUA, MEXaHUYCCKast pa60Ta, MEXaHUYCCKas
MOIIMHOCTD, IPU ONHUCAHWUU MPABHUIIBHO TPAKTOBATbH (1)PI3PI‘I€CKPII>'I CMBICJT UCIIOJIb3YEMbIX
BCJIIMYHH, HX 0003HaYeHUsT U CAUHHLBI, HAXOOHUTDH (1)OpMy.]'IbIj CBA3BIBAOIIHUE NAHHYIO
(1)I/ISI/ILIGCKYI-O BCJIMYUHY C APYTUMU BEIUIUNHAMU

10.5

OnucelBaTh H3y4eHHbIE TEIUIOBbIE CBOMCTBA TE€l U TEIUIOBbIE SIBJIEHUS, HCIONb3Ys
¢dusnyeckne BEIMUUHBI. AABJIEHHE ra3a, TEMIEpaTypa, CPEOHIs KUHETHUECKasi SHePTus
Xa0THYECKOTO  JBMXKEHHsI MOJIEKYJ, CpPEOHEKBaApaTH4YHAs CKOPOCTb  MOJIEKYJI,
KOJIMYECTBO TEIJIOThL, BHYTPEHHsII dHeprus, padora rasza, Kod3((QUIUEHT IMOJIE3HOTO
OEHCTBUS TEIUIOBOTO JIBUTATENSI, NPU OMHCAHWUHM TPABUIBHO TPAKTOBATH (PU3NUECKUI
CMBICJI UCTIONIb3YEMBIX BEIMYMH, UX O0O3HAUEHHUs] M €IUHUIIBI, HAaXOAHTb (POPMYIIBI,
CBSI3BIBAIOINUE TAHHYIO (PU3NUYECKYIO BEIMUNHY C IPYTHUMHU BEIUIHHAM

10.6

OnuchiBaTh U3yUCHHBIE SJICKTPUYECKHE CBOMCTBA BELIECTBA M SJIEKTPUUYECKUE SIBJICHUS
(mportiecchl), UCTIONB3YST (HPU3UUECKHE BEJTUYHMHBI. 3JIEKTPUUECKUN 3apsif], SJIEKTPHUECKOe
MoJie, HaNpsLKEHHOCTh MOJIA, MOTEHLUMAN, Pa3sHOCTh MNOTEHLUUAJIOB, IpPU ONHCAHUHU
MPAaBUJIbHO TPAKTOBATh (PU3UUECKHI CMBICIT UCTIOJIb3YEMBIX BEJIHMUMH, UX 0003HAUEHUS U
€IVHHIIBI, YKa3bIBaTh (DOPMYJIbL, CBSI3bIBAIOIINE NAHHYIO (DU3HYECKYIO BEJIUYHHY C




Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE PE3yJILTATHI 0CBOEHHUSI OCHOBHOI 00pa30BaTEJILHOI
NPOrpamMMbl CpeIHero oomero o0pa3oBaHus

APYTruMH BEJIMUMHaAMU

10.7

aHAM3UpPOBaTh (PU3MUECKHE MPOLIECCHl M SBJICHUS, UCHOJb3Ys (PU3NUECKHE 3aKOHBI U
NpPUHLUINBLL 3aKk0H BcemupHoro tsroreHus, I, Il wu IIl 3akonsl HproTOHA, 3aKoOH
COXpPAHEHUsT MEXaHWYECKOH DJHEPrHM, 3aKOH COXPAaHEHUs WMIYJbCa, MPHHIUI

CYyNepHO3HMLIUN CUJ, MPUHLUUN PABHONPAaBHUs HMHEPLUHUAIBHBIX CHCTEM OTCYETA,

)
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO0 CTPOEHHUS BELIeCTBA, a30Bble 3aKOHBI, CBA3b
CpemHel KWHETHYeCKOH SHEPruy TEIUIOBOTO IBM)KEHHS MOJEKYJ C aOCONIOTHOM
TeMIlepaTypol, MepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHMs 3JEKTPUUECKOro
3apsina, 3akoH KyJoHa, mpu 5TOM pa3nuyarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro

MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPAHULIbI, O0JIACTH) TPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLUMIIBI JEHCTBUS MAIIMH, NPUOOPOB MU TEXHUYECKHX
YCTPOMNCTB, pa3iIuyaTh YCJIOBUS WX O€30MacHOTO HCIIOJNB30BAHUS B TIOBCEIHEBHON
JKU3HU

10.9

BrinmonHaTh SKCINEPUMEHTBI MO HUCCICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUU H nmpouecccoB €
UCTIOJNB30BAHUEM TPSMBIX M KOCBEHHBIX HW3MEPEHHUH, NpH 3TOM (HOPMYJIHPOBATH
npobiieMy (3aAady) | rumnotesy y4eOHOTrO SKCIEepPUMEHTa, COOMpaTh YCTAHOBKY W3
NPEIJIOKEHHOTO 00OPYAOBaHUS, MPOBOIUTE OMBIT U (POPMYJIHUPOBATH BHIBOJBI

10.10

OcymiecTBiATh NpPsIMbIE W KOCBEHHbIE H3MEpPEHHUs] (PU3NYECKUX BEJIUYHH, NMPH 3TOM
BBIOMPATh ONTHMAJBHBIA CHOCO0 HM3MEPEHHMs M HCIOJIb30BaTh H3BECTHBIE METOMABI
OLICHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

UccnenoBaTe 3aBHCUMOCTH MEXIy (U3NYECKIMH BEJIUYHHAMHU C HCIIOJIb30BAHUEM
NPSMBIX U3MEPEHUIl;, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTATHI
MOJIYY€HHOW 3aBUCUMOCTH (PM3MUYECKUX BENIWYHMH B BUAE TaONUL M rpaduKoB, HenaTh
BBIBOBI 1O PE3YyJIETaTaM UCCIEAOBAHUS

10.12

Cobnronate mpaBmiia 0€30MacHOrO TPyZda NMPHU MPOBEACHUU HMCCIENOBAHWUN B paMKax
yueOHOro SKCIEPUMEHTa, Y4eOHO-HUCCIIENOBATENIbCKOH M MPOEKTHOW MAEATENbHOCTH C
HCTIOJIB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U Tab0paTOpHOro 00OpyAOBaHUS

10.13

Pemate pacuérHple 3amadydl ¢ SIBHO 3aJaHHOW (PUIMYECKON MOIENBIO, HCMONb3Ys
¢u3nueckre 3aKOHbI W TPUHLIMIBL, HA OCHOBE AaHAJIHM3a YCJOBHS 3a1a4dl BbIOMPATh
(U3IUECKYI0 MOJIENTb, BBIIEISITh (PU3NYECKUE BETHMUUHBI 1 (POPMYJIbI, HEOOXOMUMBIE JIsI
e€ pelleHus], MPOBOAUTH PACUEThl M OICHHBATH PEANBHOCTh MOJYYCHHOTO 3HAYSHUS
(bU3HUECKON BETUIHHBI

10.14

Pemate kauecTBeHHBIC 3aa4Yd. BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUUBYIO LEMOUYKY
paccy:KIeHUN C OMOpOM Ha W3YYEHHBbIC 3aKOHBL, 3aKOHOMEPHOCTH W (PU3HUYECKUE
SIBJICHUSI

10.15

Ucnonp30oBarh MNpH pelieHuH Y4eOHBIX 3aJad COBPEMEHHble HH()OPMAIIMOHHBIE




Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE PE3yJILTATHI 0CBOEHHUSI OCHOBHOI 00pa30BaTEJILHOI
NPOrpamMMbl CpeIHero oomero o0pa3oBaHus

TEXHOJIOTUM [JIs1 TOWUCKA, CTPYKTYPUPOBAHWs, WHTEPIPETALUd U MPEACTABICHUS
yueOHOH 1 Hay4YHO-MOMYJIAPHOH HHYOPMALIUH, TTOTYYSHHON U3 Pa3IMYHBIX HCTOUYHHKOB;

KPUTHYECKH aHAJU3UPOBATH MOJNYy4aeMy0 HH()OPMALIHIO

10.16

[IpuBOONTH PUMEPHI BKJIAIA POCCUICKUX M 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBbCHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TCOPETUYCCKUE 3HAHUA 110 (I)I/ISI/IKG B HOBCGI[HGBHOfI JKU3HHN [JIA

obecrieuernst 0e30MacHOCTH TMpH  OOpalleHHMd C [puOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMHM, Ui COXPAHEHHs 3/0POBbsI W COOMIONEHUST HOPM HKOJOTMYECKOro

MOBENICHUS B OKPY KaroLIeH cpene

10.18

Pabortate B rpynme ¢ BBINOJHEHHEM pPA3JIMYHBIX COIMAJBHBIX POJIEH, IJIAHUPOBATH
paboty  Tpymubl, pacripenensaTe  OOS3aHHOCTH |

ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalLUAX, AACKBATHO OLICHUBATH BKJIAA KaXKAOr'0 M3

palluOHATIBHO IJIaHUPOBATH

YYaCTHHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOI TPOOIeMBI

MPOBEPAEMBIE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI

11 KUIACC
Kon . o
IIposepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBepPsIeMOro
NPOrpaMMbl CpeIHero oomero o0pa3oBaHus
pesyJbTara
JleMOHCTpHPOBATh HA MPUMeEpPaX POJb U MeCTO PU3UKU B (HOPMUPOBAHIH COBPEMEHHON
111 HAay4YHOH KapTUHbl MHpA, B Pa3BUTHUM COBPEMEHHOH TEXHHMKH M TEXHOJIOTHUH, B
' NPAKTUYECKON NeATENbHOCTH JIFOJEH, LEeIOCTHOCTh U €AMHCTBO (PU3MYECKOH KapTHUHBI
MHpa
Y4YuTBIBaTE TPAHHULBI NPUMEHEHUs W3YYEHHBIX (PUIHYECKUX MOJEJIEH: TOYEUHBIN
11.2 3JIEKTPUYECKHUN 3apsifl, AAepHast MOJENb aTOMa, HyKJIOHHAs: MOAENb aTOMHOTO sijpa NMpu
pemeHun pU3HUECKUX 3a/1a4
Pacno3naBath (usuueckue siBieHust (mporecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
SJIEKTPOJUHAMHUKA U KBAHTOBOW (DU3UKHU: SJEKTPUYECKAs MPOBOAMMOCTb, TEIIOBOE,
CBETOBOE, XMMHMYECKOE, MAarHMTHOE MEHCTBUSA TOKA, B3aUMOACHCTBUE MArHUTOB,
113 3JIEKTPOMArHUTHAsl MHAYKLUS, NEHCTBHE MATHUTHOIO MOJS HAa NPOBOJHHUK C TOKOM H

IOBIDKYIIMICS — 3apsif, KonebaHus NPSIMOJIMHEHOE
pacrpoCTpaHeHHE CBETa, OTPAXCHUE, MpeNIOMJICHHe, HHTepdepeHuus, audpakuus u
MOJIIPU3aIUsl CBETa, AUCHepcusi cera, ¢orosnekrpudeckuii 3dpdexr (poroaddexr),

CBE€TOBOC OaBJICHUEC, BO3HHUKHOBCHHEC JIMTHEMYIATOrO CIICKTpa aTOMa BOAOpPOHdA, €CTECCT-

SJICKTPOMArHuTHLIE U BOJIHEI,




Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE PE3yJIbTATHI 0CBOEHUSI OCHOBHOI 00Pa30BaTE/ILHOM
NPOrpaMMbl CpeIHero oomero o0pa3oBaHus

BC€HHAas U UCKYCCTBCHHAs PaAOaKTUBHOCTDb

114

OnuceBaTh U3Y4EHHBbIC CBOMCTBA BEINECTBA (JEKTPUYECKHE, MATHUTHBIE, ONTHYECKHE,
SJEKTPUYECKYI0 TPOBOAMMOCTb PA3JIMYHBIX CPEA) U SJIEKTPOMATHUTHBIE SIBICHHS
(mpoueccel), UCHONB3Yys (PU3NUECKHE BEIUYHHBI BJCKTPUUECKUN 3apsd, CHila TOKa,
3JIEKTPUYECKOE HAMPSDKEHHE, 3JIEKTPUYECKOe COMpPOTHBIEHHE, Pa3HOCTh MOTEHINAJIOB,
OJC, pabora TOka, MHAYKIOHS MAarHUTHOroO moJyisA, cwia Awmmnepa, cwia JlopeHua,
UHIYKTUBHOCTh KATYIIKH, HEPTUS 3JIEKTPHUECKOr0 W MArHUTHOTIO MOJIeH, Nepuon U
yactota KoneOaHUil B KoneOaTeNIbHOM KOHTYpE, 3apsl M CHJa TOKa B IpOLEecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOeOaHul, (POKyCHOE pacCTOSIHHE W ONTHYECKas
CHJIa JIMH3BI, IPU OMHMCAHUH MPABUILHO TPAKTOBATh (PU3NUECKHUN CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, UX O003HAUEHMs] W €OMHULBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO
(U3NIECKYIO BETUUNUHY C IPYTUMU BETUIHMHAMUI

11.5

OnuceiBaTh HM3Y4YEHHBIC KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIMONB3Ysl (HU3UYECKUe
BEJIMYUHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTUS
U UMTYJIbC (POTOHA, IEPUOJ MOTYPACTIafa, SHEPTUS CBSI3U ATOMHBIX sIIIEp; IPU OMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICIT HUCTIONB3yeMbIX BEIMYUH, X 0003HAUEHUS U
eIVHHIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAOINIHNE NAHHYIO (HU3HUYECKYIO BEJUYHHY
C IPYTUMH BEIMYUHAMH, BBIYUCIISATH 3HAYCHHE (PU3UUECKON BETHUHNHBI

11.6

AHann3upoBaTh (pU3MUECKHE MPOLECCHI U SIBJICHUS, UCTONb3Ysl (PU3NUECKHE 3aKOHBI U
npuUHOHUNBL 3akOoH OMa, 3aKOHBI TOCIENOBATENLHOTO M MapaJIENIbHOTO COCIUHEHHS
MPOBOAHUKOB, 3akOH Jkoyns — JleHua, 3aKOH 3JEKTPOMArHUTHON WHAYKLUHH, 3aKOH
NPSMOJIMHEHMHOTO  paclpOCTPAHEHHUs] CBETa, 3aKOHbI OTPAXXEHUs CBETa, 3aKOHbBI
NPEJOMJICHUS] CBETa, ypaBHEHHe ODiHIITeHHa 1 (poTtorddexra, 3aKOH COXpPAHEHUS
SHEPrHH, 3aKOH COXPAHEHMsI WUMIYJIbCa, 3aKOH COXPAHEHUs BJIEKTPUYECKOro 3apsna,
3aKOH COXpPaHEHHsI MaCCOBOI'O YHCIIA, OCTyaThl bopa, 3aKOH pagroakTUBHOTO Pacnana;
OpU 5TOM pa3iuyaThb CJIOBECHYK (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTh4yecKoe
BBIPAKEHHUE U YCIOBUSA (TPaHULbL, 00JIACTH) TPUMEHUMOCTH

11.7

OrnpenenaTh HanpaBjieHHe BEKTOpa MHAYKLUU MarHUTHOTO TOJI IMPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiiel JlopeHna

11.8

CTpouTh U ONMUCHIBATH H300paKEHUE, CO3IaBAEMOE TIIOCKUM 3€PKaJIOM, TOHKOU JTHH30M

11.9

BrinmonHaTh SKCIEPHUMEHTDBI MO HCCICAOBAHUIO (1)I/ISI/II'IGCKI/IX SIBJIEHUA H nponeccos ¢
UCTIONB30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEHHUil, mpu 35TOM (HOPMyIHPOBATH
npobiemy (3amady) W THIOTE3y y4eOHOrO 3KCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
NPEIJIOKEHHOTO 00OPYAOBAHUS, MPOBOIUTE OIBIT B (POPMYIHPOBATH BBIBOBI

11.10

OcymecTBiATh NPsIMbIE M KOCBEHHBIE HU3MEPEHUs (PU3MUECKHX BEJMYMH, NPH 3TOM
BBIOMPATh ONTHMAJbHBIA CrOCOO HW3MEPEHUs] M HCIOJb30BATh HM3BECTHHIE METOMABI
OLICHKH MOTPEIIHOCTEeN U3MEPEHUN




Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE PE3yJIbTATHI 0CBOEHUSI OCHOBHOI 00Pa30BaTE/ILHOM
NPOrpaMMbl CpeIHero oomero o0pa3oBaHus

11.11

UccnenoBaTe 3aBUCUMOCTH  (DM3MYECKHMX BEIWYMH C HCIOJB30BAHHEM MPSIMBIX
U3MEPEHUll, NP OSTOM KOHCTPYHPOBaTb YCTAaHOBKY, (PUKCUPOBATH pPE3yJIbTaTh
MOJIy4€HHOW 3aBHCUMOCTH (PU3NYECKUX BEIMYUH B BHIE TaONUL U rpadUKOB, IeNaTh
BBIBOBI 1O PE3YyJIETaTaM UCCIEAOBAHUS

11.12

Cobnronate mpaBmia 0e30MacHOrO TPyAa MPHU NMPOBENCHUH HCCIICIOBAHUN B pamKax
yu4eOHOro SKCIEepPUMEHTa, y4eOHO-MCCIENOBATENbCKON M MPOEKTHON MAEATENIbHOCTH C
UCTIOJIB30BAHNEM HU3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaTOpHOro 000pyAOBaHUS

11.13

Pemate pacuéTHbpie 3amayu C SIBHO 3aJaHHOW (PU3UYECKON MOJENbI0, HCIOJb3Ys
(¢u3nueckue 3aKOHbI W MPUHIUIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d BBIOUPATH
(U3MUECKYI0 MOMEIb, BBIIENATh (PU3NUECKHE BEJIMYUHBI U (POPMYIIbI, HEOOX OAUMBIE TSI
€€ pelleHus, MPOBOIUTH PACUEThI U OLIGHWBATH PEAJbHOCTh IMOJYYSHHOTO 3HAYCHUS
(bU3HUECKON BETUIHHBI

11.14

Pemarh xauecTBeHHBIE 3adauu. BBICTPAUBATDL JIOTHYCCKU HEMPOTUBOPCUUBYIO LECTIOYKY
paccy:KIeHU ¢ OMOpOoH Ha W3YYCHHBIE 3aKOHBL, 3aKOHOMEPHOCTH U (PU3UUYECKUE
ABJICHUA

11.15

Ucnonp3oBarh mnpu pemeHHd y4eOHBIX 3aJad  COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUM JJI1 TIOMCKA, CTPYKTYPUPOBAHMS, HWHTEPHPETALMU U MPEACTABICHUS
yueOHOH 1 Hay4YHO-TIOMYJIIPHONH HH(POPMALINK, TTOTyUY€HHONW U3 Pa3IMYHbIX HCTOYHUKOB;
KPUTUYECKH aHAJIN3UPOBATH MOJIyHaeMyr0 HHPOPMAaLIHIO

11.16

OOBSICHATD MPUHLUMBI JACHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3nIn4aTh yCIOBUS MX O€30MACHOTO MCIIOIB30BAHUS B IOBCETHEBHOM JKI3HU

11.17

[IpuBoAUTH IPUMEPHI BKJIAZAA POCCHICKHUX U 3apyOEIKHBIX YUEHBIX-PU3HKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TMPOLECCOB OKPYXKAMIIEr0 MHPA, B Pa3BUTHE TEXHHUKU W
TEXHOJIOTUU

11.18

Hcnons3oBars TCOPECTUYCCKUE 3HAHHUA IO (1)I/ISI/IK6 B HOBCGHHGBHOP'I JKHU3HH OJIA
obecrieuernsi Oe30MacHOCTH TMpu  OOpamieHuH ¢ npudbopaMu U TEXHUYECKHIMHU
yCTpOMCTBAMH, MJisi COXpaHEHHs 370POBbsi U COOJIIOAEHHUS HOPM HKOJIOTHYECKOrO
MOBENICHUS B OKPY KaroLIeH cpene

11.19

Paborate B rpymnme ¢ BBIIOJHEHHEM pPAa3JIMYHBIX COLMANBHBIX pOJIEH, TUIAHUPOBAThH
padoTy TpyMNIBL, pPalMOHAJIBHO pacHpeneisiTb OOs3aHHOCTH W IUIAHUPOBATh
NesATeNbHOCTh B HECTAHJAPTHBIX CUTyaLUsAX, afeKBaTHO OLIEHMBATh BKJAJ Ka)KIOTO U3
YYaCTHHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOI TPOOIeMBI




MMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUA

10 KJIACC

Kon
NMPOBEPSIEMOT0 IIpoBepsieMbIe 3JIEeMEHTHI COAEPKAHUSA
3JIEMEHTA

Kon
pazaena

OU3UKA U METO/IbI HAYUYHOI'O IIO3HAHUA

®dusuka — Hayka O npupone. HaydHble METOABI MO3HAHUS OKPY KAOLIETO
1.1 mupa. Ponp 3kcnepuMeHTa M TEOPUM B IPOLIECCE MO3HAHUS NPUPOABL
DKcrepuMeHT B pusnke

MonenupoBanue (GU3MUECKHX SIBJICHUI U mpoueccoB. HaydHble rumoressl.
dusznueckue 3aKOHbI M TEOpHUH. | paHHWUBl MPUMEHUMOCTH (U3NIECKHX
1.2 3akoHOB. [IpuHUUMN cootBercTBUsA. POk 1 MecTo pusuku B popmMupoBaHUU
COBPEMEHHOM HAay4YHOH KapTUHBI MHUpPA, B IMPAKTUYECKOW NEATENBHOCTU
DI (S 7

2 MEXAHHWKA

KMHEMATHKA

711 Mexanudeckoe JABHIKCHHUE. OTHOCHUTEBHOCTb MEXaHHYECKOrO JABHMIKCHUA.
o Cucrema orcuéra. Tpaektopust

ITepemernenue, CckOpocTb (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTB)
212 1 YCKOPEHHE MaTepHANbHOM TOUYKH, UX MPOEKLHUH HA OCH CUCTEMBI KOOp-
nuHaT. CIoKeHUe MepeMeIIeHUi U CI0KEHNE CKOPOCTeH

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOe ABIkeHue. | paduku
213 3aBUCUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHMs, YT U IEPEMELIECHUs
MaTepUaIbHON TOUYKH OT BPEMEHH

214 CobogHoe nagenue. Y ckopeHue CBOOOTHOTO MaieHUs
2.1

Kpusonuneiinoe npuxenue. PaBHOMEPHOE ABUKEHHE MATEPHUAIBHONU TOY-
2.15 KU IO OKPYXXHOCTH. YTIJIOBasi CKOPOCTb, JHUHEWHass ckopocTh. llepuon
1 4yactoTa. LlenTpocTpeMuTensHoe yCKkopeHue

TexHuueckue yCTPONCTBA: CIMAOMETP, MABUXKEHUE CHAPSAOB, LEMHBIE
U PEMEHHBIE NTepenadn

IIpakrrueckue padotsl. U3mMeperne MraoBeHHOH ckopoctu. Mcciaenoanue
COOTHOULICHUSI MEXKAY MyTSAMH, IPOMACHHBIMU TEJIOM 32 MOCIEA0BATENbHBIE
paBHbIE TPOMEXKYTKM BPEMEHH IIPH PaBHOYCKOPEHHOM [BHXKEHUU C
HAa4aJbHOW CKOPOCTBIO, paBHOW HyJr0. M3ydenue nBukeHUs IlIapuka B
BA3KOH  Jkuakoctu.  M3ydyeHume  ABWKEHHMA  Tena,  OpOLIEHHOTO
TOPU30HTAJIbHO




Kon

Kon
NpoBepPsIeMOro IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaena
3JIeMEHTA
JUHAMHUKA
291 Ilpunumn  otHocutensHOocTH lamunes. Ilepsbii  3akoH  HeroTona.
o HHepunanbHble CHCTEMBI OTCUYETA
2272 Macca tena. Cuna. [IpuHUmMn cynepno3uuuu Cui
Bropoii 3axkoH HproTOHa 1 MaTepHaNbHONW TOYKHM B MHEPLIUAIBHON
223 cucreme orcuéra (MCO). Tperuii 3axkoH HproTOHAa 1151 MaTepHabHBIX
TOUEK
oy 3akoH BceMmupHOro tsirorenus. Cuna Tsxkectu. IlepBasi kocmuueckast
o ckopocth. Bec Tena
225 Cuna ynpyrocrtu. 3akoH ['yka
79 Cuna tpenusi. Cyxoe TpeHue. Cuyia TpeHHUs CKOJIbXKEHUS U CHJIA TPEHUs
226 nokosi. Koagpdunuent tpernst. Cuia CONpOTUBICHHUS NPH JIBUKEHUH TeJia B
JKUJIKOCTH WJIU rasze
227 [TocTtymaTenbHOE U BpalaTenbHOE IBHKEHHE a0COIIOTHO TBEPIOTO Teja
228 MoOMEHT cuJIbl OTHOCUTEIBHO OCH BpauleHus. Ilmedo cuibl. YcioBus
o paBHOBecust TBEporo Tena B UCO
220 TexHudyeckue yCTpOICTBAa: MOAUIMITHUKY, JBM)KEHHE HCKYCCTBEHHBIX
o CITyTHUKOB
IIpaktrueckne paboTel. M3yueHne pABMKEeHHs Opycka IO HAKJIOHHOH
IJIOCKOCTH MOJ AEHCTBHEM HECKONbKUX cuil. HMccrnenosaHue 3aBUCUMOCTH
2.2.10 CHJI YIPYTOCTH, BOSHUKAIOUINX B Ne(OPMHUPYEMOH MPYKUHE U PE3UHOBOM
obpasue, or BemuuuHbl wuXx npedopmanmu. HccnenoBaHue  yCIOBHIA
paBHOBECHSI TBEPAOrO TeNa, UMEIOIIEr0O OCh BPaL€HUs
3AKOHBI COXPAHEHHNA B MEXAHUKE
231 Hmnynsc maTepuanbHON TOUKH, CHCTEMBI MaTEPHAIBHBIX TO4eK. Mmnyibe
o CHUJIBI U I3MEHEHHUE MMITYJIbCa TeNa
232 3akoH coxpaHeHus ummnyibca B MCO. PeakTuBHOE ABUXKEHUE
23
233 PabGora cuibl
234 MoOIHOCTb CHIIBI
235 Kunernueckas DHEPTHUs MaTepHUaNTbHON TOYKHU. Teopema

O KMHETUYECKOHN 3HEeprun




Kon

Kon
NpoBepPsieMoro IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaena
3JIeMEHTA
ITorenumaneHass sHeprusa. lloTeHumanbHas sHeprust ynpyro aedopmu-
236 poBaHHOH MpyKUHBL lloTeHIManbHast SHEPTHs Teia BOJM3U MOBEPXHOCTH
3emnu
IToreHumanpHple W HEMOTEHUHaNbHblEe  cuibl.  CBs3b  paboTh
2.3.7 HEMOTEHLUAIbHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPruu CHUCTEMBbI
TeJ. 3aKOH COXPaHEHUs] MEXaHUYEeCKOH AHEpTUuu
2338 Ynpyrue u Heynpyrue CTOJIKHOBEHUsS
239 TexHnueckue yCTpoNCTBa: ABUXKEHUE PAKET, BOAOMET, KONEP, MPY>KUHHBIN
o MUCTOJIET
IIpaktrueckue padorsl. M3ydeHne CBsI3U CKOPOCTEH TeNm NpU HEyNmpyrom
2.3.10 ynape. MccnenoBanue cBs3u pabOThI CUITBI C U3MEHEHHEM MEXaHHUYeCKOU
SHEpPruu Tena
3 MOJIEKVYJIAPHA S ®U3UKA U TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJIAPHO-KMHETUYECKOW TEOPUHN
OcHOBHbBIE MOJIOKEHU MOJIEKYIAPHO-KUHETUUECKOH Teopun. bpoyHoBCcKkoe
3.1.1 neukenne. Juddysms. XapakTep ABIKEHUS W B3aUMOIEWCTBUS HYaCTHUIL
BELIECTBA
312 Mognenu CcTpoeHHsI Ta30B, JKMAKOCTEH W TBEPABIX Tenl U OOBsICHEHHE
o CBOICTB BeILECTBA HA OCHOBE 3THX MOJeNeit
3.1.3 Macca monexys. Konnuectso Bemiectsa. [locTossHHass ABoragpo
314 Tennosoe paBHoBecue. Temneparypa u e€ nusmepenue. Illkana temneparyp
3] o Ienbcust
315 Mopenp upeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISAPHO-KUHETH-
o YEeCKOH TeOpUH HIEabHOTO rasa
316 AOcomoTHas TeMrepaTypa Kak Mepa CpenHell KHHETHYEeCKOH SHepruu
o TEIUIOBOro ABMXkeHus yactul rasa. lllkana temneparyp Kenbsuna
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanpToHa
318 I'azoBble 3akoHBL. HM30mpouecchl B HAEANbHOM Tra3e C IMOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, u300apa
3.1.9 TexHUYeCcKue yCTPOICTBA: TepMOMETp, OapoMeTp




Kon

Kon
NpoBepPsieMoro IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaena
3JIeMEHTA
IIpaktrueckue padbotsl. M3MepeHne Macchl BO3AyXa B KJIACCHOW KOMHATe.
3.1.10 Hccnenosanue  3aBUCUMOCTH  MEXAy  NapaMeTpaMHU  COCTOSIHUsA
pa3pexeHHOro rasa
OCHOBBI TEPMOJIMHAMMUMKH
3191 TepmonuHamuueckast cucreMa. BHyTpeHHss SHeprusl TEpMOAUHAMUYECKON
o CHCTEMBI U CITOCOOBI €€ W3MEHEHHSI
399 KonmuectBo Temorel M paborta. BHyTpeHHssT 3HEpPrus OJHOATOMHOTO
o U/ICATBHOTO ra3a
Bunbl  TemsonepenauM:  TEIUIONPOBOAHOCTb, KOHBEKLUS, H3JIy4YEHHUE.
323 TennoéMmkocTe Tena. YaenpHas TEIUIOEMKOCTb BewecTsa. Pacuér konu-
4eCTBa TEIJIOTHI IIPU TeIUionepenaye
Ilepsbrii  3akOH TepMoauHaMuku. lIpumeHeHue mnepBoro  3akoHa
39 324 TEPMOIMHAMUKHN K m3omponeccaM. ['padudeckas unteprperanusi padboTsl
' rasa
TennoBble  MamuHbL.  lIpUHOMOBI  OEUCTBUS — TEIUIOBBIX  MAILUMH.
395 [IpeoOpa3oBanust 3HEPruv B TEIUIOBBIX MamuHax. KoapdunmeHt
o none3Horo neiicreus (manee — KIIJI) Tteruosoii mammubl. Lukn Kapho u
ero KIIJI
3126 Bropoii 3akon TepmonmHamuku. HeoOpaTUMOCTh TIPOLIECCOB B MPHUPOJE.
o TennoBble ABUraTeu. JKOJOTHUECKHE TPOOIEMBI TETIOIHEPTETUKU
3907 TexHuuecKknue yCTpPOWCTBA: ABHraTelb BHYTPEHHETO CrOpaHHsl, OBITOBOM
o XOJIOMUIIbHUK, KOHAUIIUOHED
32.8 [IpakTrueckue padotsl. M3MepeHne yaeapbHOH TeIoEMKOCTH
AT'PETATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI
[TapoobpazoBanue u koHmeHcaus. Micnapenue u kumneHune. Y enbHas Te-
3.3.1 I0Ta MapooOpa3oBaHMUs. 3aBUCHMOCTh TEMIIEPATypbl KHIIGHHUS OT
JaBJICHUs
33 3.3.2 AOCOMIOTHAs M OTHOCHTENbHAS BIAKHOCTh BO3yxa. HachlmeHHbIH nap
333 Teépmoe Teno. Kpucrammuueckne u amopdHble Tena. AHUOTPOMIUS
o cBOMCTB kpucTawnos. Kunkue kpuctanibel. CoBpeMEeHHbIE MaTepHaIbI
334 IInaBnenne M  Kpuctayuzauus. YenbHas TeIJIOTa  IJIaBJICHUS.

Cybmumarnus




Kon

Kon
NpoBepPsieMoro I[IpoBepsiemMbie 31eMeHTHI COAEPKAHUS
pasaena
3JIeMeHTAa
33.5 YpaBHeHHE TeTrIoBOro danxaHca
TexHuueckue yCTPOWCTBA: THTPOMETP M ICUXPOMETP, KaJIOPUMETP,
336 TEXHOJIOTUM TOJY4YEeHHsT COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJOTUHU
3.3.7 [IpakTuyeckue padboTel. Mi3aMepeHue BIaXKHOCTH BO3AyXa
4 DJIEKTPOJUHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anusl Teln. DJNEeKTpUUecKuil 3apsin. JlBa BuAa SIEKTPUUECKHX
o 3apsioB
412 IIpoBOmHUKY, AUBIEKTPUKHU U MOJYIPOBOAHUKH
413 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiaa
414 Bzanmonetictue 3apsinos. 3akoH Kynona
415 Onextpuueckoe nose. HanpsokéHHocTe siexTpudeckoro mnouss. IlpuHuun
o CyNeprio3uuu. JIMHUNU HANPSKEHHOCTH SJIEKTPUUECKOTO TOJIsT
4.1 416 PaGora cHI  SNEKTPOCTaTHYECKOro mojs. IloTeHuman. PasHocTb
o MOTEHLHAJIOB
417 IIpoBomHUKM ¥ AUANEKTPUKUA B TMOCTOSIHHOM 3JIEKTpU4YeckoM rmone. [u-
o JNEKTPUYECKAs! IPOHUIIAEMOCTb
418 OnextpoéMkocTb. KoHaeHcartop. DneKTpOEMKOCTb IJIOCKOIO KOHJIEH-
o catopa. DHeprus 3apsuKeHHOTO KOHIEHCaTopa
TexHuveckue ycTpONCTBA: 3JIEKTPOCKOI, 3JEKTPOMETP, 3JIEKTpOocTaTHyec-
419 Kas 3aluTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC,
CTPYHHBIN IPUHTEP
4.1.10 [IpakTuyeckue padboTel. Mi3MepeHue 3JeKTPOEMKOCTH KOHIEHCATOPA
INOCTOAHHBIN 3JIEKTPUYECKHWH TOK. TOKH B PA3JIMYHBIX CPEJIAX
491 VYcnoBus CyliecTBOBaHUsI TOCTOSIHHOIO 3JIEKTpUUecKoro Toka. Mcrounuku
o toka. Cusa Toka. [TocTOsIHHBI TOK
42
422 Hanpsxenne. 3akon OMa 15 ygacTka Lenu
423 DJNEKTPUUECKOE COMMPOTUBJICHHUE. Y AETBHOE COMMPOTHUBIICHHUE BEIIECTBA
424 ITocnenosarenbHOE, NapaieIbHOE, CMEIIAHHOE COEAUHEHUE TPOBOAHUKOB




Kon

Kon
NpoBepPsIeMOro IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
pasaena
3JIeMEHTA
425 Pabora snekrpudeckoro Toka. 3akon JLxoyns — Jlenna
426 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
snektponBrkymas cuna (manee — D/IC) m BHYTpeHHee CONPOTHUBIICHHE
427 UCTOYHMKA TOKa. 3akoH Oma 1y mOJHOH (3aMKHYTOH) 3JEKTPUYECKOM
uenu. Koporkoe 3ambikanue
478 DNeKTpOHHAs MPOBOAMMOCTb TBEPABIX METANIOB. 3aBUCHUMOCTb COIpPO-
o THUBJIEHUS] METAJIJIOB OT TeMiepaTypbl. CBEpXIPOBOAUMOCTD
429 DnexkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB
IMonynpoBopnuku.  CoOCTBeHHass W TNpPHUMECHas  MPOBOJUMOCTH
4.2.10 MIOJIYIIPOBOOHUKOB. CsoiicTBa p-n nepexona. ITonynpoBOAHUKOBBIE
npudbopsI
4911 DNeKTpUUECKU TOK B BJIEKTPOIMUTAX. DJIEKTPOJUTHUECKAs] JUCCOLUALIMS.
o DneKTpoNn3
4912 DnekTpuueckuil TOk B rasax. CaMOCTOSTENbHBIM U HECAMOCTOSITEIbHBIN
o paspsia. PaznuuHble THIIBI CAMOCTOSITENBHOTO paspsaa. Monuust. [1nasma
TexHuueckue yCTpPONCTBA: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOYHHUKU
4913 TOKA, 3JIEKTPOHArpeBaTebHbIE NPHOOPHI, 3JIEKTPOOCBETHTEIbHbBIE IPH-
o OOpbI, TEPMOMETpP COIMPOTHUBJICHUS, BAKYYMHBIH JAHUON, TEPMHUCTOPBI H
(boTOpE3nCTOPHI, MONYIPOBOAHUKOBBIN U0, TaTbBAHUKA
[IpakTrueckue padotsl. M3yueHne cCMEImaHHOrO COeTMHEHUS PE3UCTOPOB.
4214 Hsmepenne DJIC uUCTOYHMKAa TOKAa M €ro BHYTPEHHErO COMNPOTHUBIICHHS.
HabOmonenue sekrponusa
MMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUA
11 KUIACC
Kon Kon
IIpoBepsiemMble 31€MEHTRI COAEPKAHUS
pasaeJia | NIpoBepsieMoro
3JIEMEHTA
4 DJIEKTPOJMHAMUKA
MAI'HUTHOE I10JIE. DJIEKTPOMAI'HUTHAA UHAYKLIMA
43

43.1

ITocTosinHble MaruuThl. B3anMonelicTeie MOCTOSHHBIX MATHUTOB




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pasaeJia | NIpoBepsieMoro
3JIeMeHTAa
MaruutHoe nose. Bexktop MarauTHON nHaykuuu. [IpuHnmn cynepnosunuu.
432 JInaun marautHON MHAyKuMU. KapTuHa TUHMNA MarHUTHOW MHAYKLUH MOJIS
MOCTOSIHHBIX MarHUTOB
MaruutHOe noje mpoBogHHKA ¢ TOKOM. KapTuHa nuHUN MO IJIMHHOTO
433 IPSAMOrO MPOBOAHUKA U 3aMKHYTOIO KOJBLEBOTO IMPOBOJHUKA, KaTYLIKU
¢ Tokom. OmnbiT Dpcrena. BzanmonelicTere NPOBOAHUKOB ¢ TOKOM
434 Cuna Amrmepa, €€ MOIyJib U HAIPABJICHUE
435 Cuna JlopeHua, €€ MOayJib W HampasjeHHE. [[BikeHHE 3apsuKeHHON
o YaCTHUIBI B OMHOPOAHOM MarHuTHOM nojie. Pabota cubl Jlopenua
436 SIBReHuE 31EKTPOMAarHUTHON UHAYKLNHU
437 IToTtok BekTOpa MAarHUTHON UHAYKLUU
4338 OJC nHaykuuu. 3aK0H 3JeKTPOMarHuTHON UHAyKLuu Papanest
430 Buxpesoe osnextpuueckoe rmone. IJIC uHAYKUMH B  NPOBOJHUKE,
o IBUXKYLIEMCsI TIOCTYIATENbHO B OTHOPOAHOM MAarHUTHOM I10JIe
43.10 IIpasuno Jlenna
4311 HUnanykrusHoCTh. SABNnenue camonanykunu. I1C caMOMHAYKIIUN
43.12 DHeprusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM
43.13 DNeKTpOMarHuTHOE NoJie
TexHudyeckue  yCTpPONCTBA: MOCTOSIHHbIE ~ MAarHUTHI,  3JIEKTPOMAarHUTHI,
43.14 3JIEKTPOJBUTATENb, YCKOPUTENIN »BJIEMEHTApPHbIX 4YacCTUL, WHIAYyKIMOHHAsA
neyb
IIpaktrueckne paboThL M3yueHre MarHUTHOTO TOJS KATYIIKU C TOKOM.
43.15 Hccnenosanue AEHCTBUA MOCTOSHHOIO MAarHUTa Ha PAaMKy C TOKOM.
Hccnenosanue siBieHUs 3J1€KTPOMarHUTHON HHAYKIIUH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHHWYECKHUE U 2JIEKTPOMAI'HUTHBIE KOJIEBAHUA
511 KonebarenvHass cucrema. CBobomnble konebanus. ['apmMoHndeckue
o xonebanusi. [lepuron, wactora, amruiutyaa u ¢dasa KonedaHui
5.1
512 IIpyxunnBI MassTHUK. MaTeMaTUYECKUI MAasITHUK
513 YpaBHeHue FapMOHHUYECKHX KOJeOaHui. Kunematuueckoe

U JTUHaAMHUYCCKOC OIIMCAaHHUE K0JIe0aTeIbHOrO JABUWKECHUA




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pas3jaena | IpoBepPseMoro
3JIEMEHTA
[IpeBpameHue 5>HEPrUM TNPH  TapMOHUYECKUX KosebaHusx. CBs3b
514 aMILTUTY bl KOJIeOaHUH MCXOMHON BEIMYMHBI C aMIUTUTyIaMH KojieOaHuil eé
CKOPOCTH U YCKOpPEHUs
KoneGarenprbiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KONeOaHUS B
5.1.5 U/ICATBHOM KOJIeOAaTeIbHOM KOHTYpe. AHAJIOTHSI MEXKIY MEXaHHYECKUMH U
3JNEKTPOMArHuTHEIMU KoJeOaHusiMu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEeHUs JHEPTUHU B HIACATBHOM KOJIEOATEIbHOM KOHTY e
517 BeiHy)neHHBIE MexaHndeckre konebanusi. Pesonanc. PesoHancHas kpuBasi.
o BoIHYKIIEHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.
518 ITepemennsiii Tok. CUHyCOMIaIbHbBIN IEPEMEHHBIHN TOK.
519 MOITHOCTh MEPEMEHHOI0 TOKA. AMIUTUTYIHOE W AEHCTBYIOIIEE 3HAUCHHUE
o CHJIBI TOKA U HAITPSDKEHUS
Tpauchopmarop. IIpousBoacTBo, nepenadya u NOTpeOICHUE dIECKTPHISCKON
5110 SHEPruu. OKOJOTMYeCKHe PUCKH TIpU TPOU3BOJCTBE 3JIEKTPUUECKOU
o sHepruu. KynpTypa HCHOIb30BaHMS BJIEKTPO3HEPTMH B IOBCEAHEBHOMN
JKU3HU
5111 TexHuueckue ycTpoicTBa: ceiicMorpad, 3JIEKTpUUECKUH 3BOHOK, JIMHUHU
o JNIEKTpOTIepenad
IIpaktrueckne paboTel MccnenoBanne 3aBUCHMOCTH TEPHOAA  MAJIbIX
5112 kosnebaHui Tpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpysa. MccnenoBanue
o MEPEMEHHOTO TOKa B IENM W3 IOCJE€IOBATENIbHO  COEAMHEHHBIX
KOH/IEHCATOpa, KaTyLIKH U pe3ucTopa
MEXAHUWYECKHUE U 2JIEKTPOMAI'HUTHBIE BOJIHbBI
591 Mexanuueckue BOJIHBL, ycloBus pacnpoctpaHeHus. Ilepuon. CxopocThb
o pacnpocTpaHeHMsl U j1MHa BosHbL. IlonepeyuHble U Npo0JIbHbIE BOJIHBI
522 HnTepdepenuns n nudpakums MEXaHIUECKUX BOJTH
523 3Byk. Ckopocts 3Byka. ['pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa
52
DJIeKTPOMarHUTHbBIE BOJHBL. Y CJIOBUSI U3JIyU€HUsS 3JIEKTPOMArHUTHBIX BOJIH.
524 B3anmnas opuenrtauus BekTOopoB E, B U v B 3JI€KTPOMAarHuTHOW BOJIHE B
BaKyyMe
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXeHHUE, MpeJoMIIEHHE,
525 noJsipusanus, audpaxuus, uarepdepermsa. CKOPOCTh 3JIEKTPOMATHUTHBIX

BOJIH




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pasaeJia | NIpoBepsieMoro
3JIEMEHTA
596 IlTkana 51€KTPOMAarHUTHBIX BOJH. [IpuMeHeHne 5JeKTPOMarHUTHBIX BOJH B
o TEXHUKE U OBITY
597 IIpuHiune! paguocssi3u U TeneBuaeHus. Paguonokanus. D1eKTpOMarHuTHOE
o 3arpsisHEHNUE OKPYKAKOIIEeH Cpebl
TexHuyeckue ycTpoiicTBa: My3blKajbHble HHCTPYMEHTBI, YJBTPa3ByKOBas
528 IWArHOCTUKA B TEXHUKE W MEIWLUHE, paaap, PaguOINPUEMHUK, TEICBU30D,
aHteHHa, Tenedon, CBU-neup
OIITUKA
531 IIpssmonuHeliHOe pacIpOCTpPaHEeHHe CBETa B OMHOPOAHOM cpene. JIyu csera
539 OtpaxeHue cera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0pakeHuil B
o MJIOCKOM 3epKajie
533 [Ipenomnenne cBeTa. 3aKOHBI MPENOMJICHUS cBeTa. AOCOJTFOTHBIM
o NoKasaTesib MPeJOMIICHHUS
534 ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yron MojaHOro BHYTPEHHErO
o OTpaKeHHsI
535 Hucnepcus ceera. CioxkHblid coctas Oenoro ceera. Ler
Cobuparomue u pacceuBaromue JuH3bL ToHkas nuH3a. POKyCHOE pac-
536 CTOSIHME W ONTHYECKash CHUjia TOHKOW JuH3BL IlocTpoeHme wu300paskeHUi
o B COOMpaOIIUX W paccenBaromMX JHH3aX. PopMysia TOHKOWH JIMH3BI
53 VBenuueHue, 1apaeMoe JIMH30H
5.3.7 IIpenens! MPUMEHUMOCTH F€OMETPUYECKON ONTUKU
Unrepdepennus ceera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS HAOIFOMECHUS
538 MakCUIMyMOB M MHHMMYMOB B HHTEeP(PEPEHIMOHHOH KapTHHE OT JBYX
cHH(}A3HBIX KOTEPEHTHBIX HCTOYHHKOB
Hudpakmus  ceera. [ludpakiuuonHass pemérka. YClIoBUE HAOIOIEHUS
539 [JIABHBIX MAaKCUMyMOB IIPpU MaJA€HUU MOHOXPOMAaTUYECKOIO CBE€Ta Ha
I(PPAKLUOHHYIO PELIETKY
5.3.10 IHonspuzauus ceera
TexHuueckue ycTpoicTBa: OUKM, Jyma, (Qoroanmapar, TPOSKLHOHHBIN
53.11 amnrapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AHPPaAKIIHOHHAS
PELIETKA, TTOIPOUL
53.12 IIpakTuueckue padotsl. U3mepenne [IOKa3aTeis MIPEIOMIIEHUS.




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pasaeJia | NIpoBepsieMoro
3JIEMEHTA
UccnenoBanue cBoiicTB m3o0pakeHuid B nuH3ax. HabmoneHne nucnepcuu
cBETa
OJIEMEHTDBI CneunanbHoN TEOPUH OTHOCUTEIBHOCTH
I'paHunpl OpUMEHUMOCTH KjacCU4yeckol MexaHuku. [loctynatel Teopun
6.1 OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTb MOJYJs CKOPOCTU CBE€Ta B BaKyyMe,
MPUHLUTN OTHOCUTEIbHOCTH DHUHINTEIHA
6 6.2 OTHOCUTEIBLHOCTD OJHOBPEMEHHOCTHU. 3aMeNlJIeHHe BPEMEHU U COKpallleHHe
' TUTUHBI
6.3 DHeprusi U UMIYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl C BHEPrHed U HMIYJIbCOM CBOOOJHOW YacCTHULIbL. DHEPrus
' MIOKOsI CBOOOHO# YaCTHLIbI
7 KBAHTOBAA ®U3UKA
DJIEMEHTBI KBAHTOBOU OIITUKHU
711 @®otonpl. @opmyna Ilnanka cBsa3u dHeprum (OTOHA € €ro YacTOTOR.
o DHeprusi U UMMYJIbC POTOHA
712 Otxpertue u uccnenosanue porosdpdexra. Onpirer A.I'. CTonerosa. 3aK0OHBI
o dboroaddexra
7.1 713 VYpasuenne OitHmrediHa mns dorosddexra. «KpacHas rpanuna» ¢Goto-
o addexra
7.1.4 Hasnenue ceeta. Onbitel [LH. Jlebenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
716 Texunueckue ycrpocTa: GpoTosaeMeHT, GOToAaTUHK, COMHeuHas: OaTapes,
o CBETOHON
CTPOEHHME ATOMA
791 Mopnens atroma Tomcona. OnbiTel Pesepdopna mo uccienoBaHuo CTPOSHUS
o aroma. [InanerapHast MOzesIb aTOMA
72 IToctynarsl bopa. M3nydenne u nornomenne (OTOHOB MPH MEPEXOe aTOMa
7.2.2 C OJHOTO YpOBHs dHepruu Ha apyroil. Buasl cnektpo. CnekTp ypoBHel
SHEPruu aToMa BOOpOAa
793 BonHosble cBolicTBa yactul. BonHb! ae bpoiina. KopnyckyasipHO-BOJIHOBOR

ayanmusMm. Jndpakust 31eKTPOHOB HA KPUCTAIIAX




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pas3aena | npoBepsieMoro
3JIeMeHTAa
754 CrioHTaHHOE M BBIHYXK/IEHHOE M3Jy4eHHE. Y CTPOHCTBO M MPUHIMIT PadOTHI
o nazepa
795 TexHuueckne yCTpOHCTBA: CIEKTPANIbHBIN aHajdu3 (CIEKTPOCKOM), Jasep,
o KBAHTOBBII KOMITBIOTEP
7.2.6 [Ipaktuyeckue padbotel. HabmoneHne TMHEHYaToro CrnekTpa
ATOMHOE APO
7.3.1 MeTtoap! HAOMIOEHHUS U PETHCTPALINN 3JIEMEHTAPHBIX YaCTHLL
OTtkpeiTe paanoaktuBHOCTH. OnbiTel Pesepdopna mo ompeneneHuro co-
732 cTaBa paguoakTuBHOro wm3nydeHus. CBolictBa anbda-, Oera-, ramma-
u3nydeHus. BnusHue paquoakTHBHOCTU HA JKUBbIE€ OPTaHU3MBbI
733 OtxkpeiTHe npoTroHa U Helitpona. HykioHHas monens sinpa I'eiizenOepra —
o Upanenko. 3apsin sapa. Maccosoe unciio siapa. U30Torbr
734 Anbda-pacnian. DJEKTPOHHBIH U TO3UTPOHHBIN Oeta-pacmaa. [ amma-
o u3ydeHue. 3aKOH PaAMOAKTUBHOTO pacmaaa
73 7.3.5 DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie cuibl. Jledekt macchl simpa
7.3.6 Snepnele peakuuu. [lenenue u CUHTE3 saep
737 Anepuwiii peaktop. Tepmosimepusiii cuHTe3. [IpoOieMbl W MEPCHIEKTUBEI
o sIIEPHON HEPreTUKU. DKOJOTUYECKUE aCTIeKThI SIAEPHON SHEPTreTHKU
738 OnemeHTapHble dacTuubl. OTkpeiTue mno3uTpoHa. PyHIaMeHTalbHbIE
o B3aUMOIEUCTBUS
730 TexHUueckue yCTpONUCTBA: JO3UMETP, Kamepa BUIIbCOHA, sinEepHBIN peakTop,
o aToMHast bomba
7310 IIpaktrueckne pabotel MccnenoBanue TpekoB dYacTUll (IO TOTOBBIM
o (ororpadusim)
OJIEMEHTBI ACTPO®U3HUKU
81 Bun 3Bé&gHoro Heba. CosBe3nmsa, sipkHe 3BE3IbI, IUIAHETHI, UX BHIUMOE
’ NBIDKEHHE
8 82 Conneunas cucrtema. Ilnaners! 3emHOlN rpynmnbl. 1lnaHeTel-rUraHThl U UX
' CIYTHUKHU, KapJIUKOBble T1aHeThl. Masble Tena CoNHeYHOH CUCTeMbI
83 Connue, ¢porochepa u atmochepa. CotHeuHass aKTUBHOCTh
8.4 Hcrounuk sueprun ConHLa v 3BE311




Kon Kon
IIpoBepsiembie 3JIeMeHTHI COAEPKAHUS
pasaeJia | NIpoBepsieMoro
3JIeMeHTAa
3BE€31bI, MX OCHOBHBbIE XapaKTePUCTHKU: Macca, CBETUMOCTb, paaMyC,
85 TEeMIlepaTypa, UX B3aUMOCBs3b. JluarpaMMa «CIeKTpajibHbIN Kjlacc — CBETHU-
' MOCTb». 3BE€31bl TJIaBHON MOCJIEAOBATEIbHOCTU. 3aBUCHUMOCTb «Macca —
CBETUMOCTbY JJIs 3BE3]1 IJIABHOH MOCIIe10BATENbHOCTH
86 BnyTtpennee crpoenue 3B€31. CoBpeMeHHbIE NMPEACTABIEHUSA O MPOUCXOXK-
' neHuu u ooy CoJHLA U 3BE€3/. DTallbl )KU3HU 3B€31
Mnieunsbiit Ilyts — Hama I'anaktuka. CrupanbHas cTpykTypa I'amaktuku,
8.7 pacnpenenenue 3B€3n, raza u nouid. Ilonoxenue u nsuwkenue ConHLA
B ['anaktuke. ITnockas u ceprdeckast moacucTeMs I amakTuku
2.3 Tunsel ramaktuk. PanuoranakTuku W KBasapbl. YE€pHbIE ABIPBI B sApax
' raNaKTHK
Bcenennas. Pacimpenue Beenennoii. 3akon Xa60ma. Pasberanue rajakTuk.
8.9 Bospact u pamuyc Bcenennoil, teopust boabmoro B3peiBa. Mogenb
«ropsiueit Becenennoity. Penukrosoe usny4deHnue
8 10 Macmrabnast  cTpyktypa Bcenennoit. Meraranaktuka. HepeméHHbie

npoOJIeMbl ACTPOHOMHH




IMPOBEPAEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUA OCHOBHOM OBPA30BATEJIBHOM IIPOI'PAMMBI CPETHEI'O

OBHIEI'O OBPA3OBAHUA

Koa
MpOBEPSIEMOro
TpedoBaHHs

IIpoBepsiemMbie TpeGoBaHUS K NIPeAMETHBLIM Pe3yJbTATAM 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOMH NPOrpaMMbl CPEAHEro 001IEro 00pa3oBaHHs

CdopmMupoBaHHOCT yMEHHUH pacno3HaBaTb (pu3nMveckue sBiIeHUs (IpoLecchl) U
OOBSICHATh X HA OCHOBE M3YYE€HHBIX 3aKOHOB

Brnanenne  ocHOBomoOJararmuMu — (PUINYECKUMH  TOHITHSIMH W BEJUYHHAMHY,
XapaAKTePUYIOMNMH (PH3UYECKIE MPOIECCHI

ChopMupoBaHHOCT ~ YMEHHH  TNPUMEHSTb  3aKOHBl  KJIACCHYECKOW  MEXaHHKH,
MOJIEKYJISIPHOH (DU3MKH M TEPMOAMHAMHUKH, SJEKTPOJWHAMHKH, KBAHTOBOH (DU3UKU IS
aHanm3a u OOBSICHEHHUS SIBJICHUH MUKPOMHEpPA, MAKPOMHUPA U METaMHpa, Pa3indaTh yCIOBUS
(rpaHuLBl, 0ONACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh BCEOOIINIT XapakTep
(yHOaMEHTANbHBIX 3aKOHOB M OrPAaHUYEHHOCTb HCIOJb30BAHUS YACTHBIX 3aKOHOB,
aHAM3UPOBaTh (PU3MYECKHE TMPOIECChl, HCIONb3Ysl OCHOBHBIE ITOJIOKEHUS, 3aKOHBI
1 3aKOHOMEPHOCTHU

ChopMupOBaHHOCT YMEHUSI Pa3jIMyaTh YCIOBHUS MPUMEHHUMOCTH MOJENeH (PpU3UYECKUX
TEJI U TIPOLIECCOB (SIBJICHUIN)

ChopMUpOBaHHOCTh YMEHHUSl pEIIaTh PACUYETHBIE 3a[a4d C SIBHO 33JaHHOH M HESIBHO
3aJaHHON (PU3NYIECKON MOZENbIO. Ha OCHOBAHUU aHAJIM3a YCJIOBHA BBIOUPATh (pU3NUECKUe
MOZIeNIM, OTBEYaroIue TPeOOBaHMUSAM  3a1a4yd, TNPUMEHSITh (OPMYJbI,  3aKOHHBI,
3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NUECKUX TEOPHUI MPU UCTIOIH30BAHUN MaTEMaTHUECKUX
METOZIOB pELICHUs 3a7a4, MPOBOANTh PACYETHl HA OCHOBAHUHM HMMEIOIINXCS JAHHBIX,
AHAJM3UPOBATh PE3yJIbTATHl U KOPPEKTUPOBATH METOIbI PEIIEHUS C YYETOM MOJYYEHHBIX
Pe3yJIbTaTOB

Pemarp kauecTBeHHbIE 3amaun, TpeOyrOLIIMe NMPUMEHEHHs 3HAHUN M3 Pa3HbIX Pa3/ielioB
IIKOJBHOTO Kypca (M3MKH, a TakKe€ HHTErpaldM 3HAHUH M3 JPYTruX MPEeIMETOB ec-
TECTBEHHOHAY4YHOI'0 LIMKJA. BBICTPAUBATH JIOTHYECKYH) LIEMOYKY PACCYKACHUN C OMOpOH
HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3HUECKUE SIBICHHSI

BraneHue OCHOBHBIMH METONAMH HAyYHOTO ITO3HAHMUS, HCIONb3yeMbIMH B (DU3HKE:
NPOBOAUTH TMPsIMBbIE M KOCBEHHBIE U3MepeHUs (U3NUECKUX BEJIUYMH, BbIOMpas
ONTUMANIBHBIA ~ CrIOCOO  W3MEPEeHUs] U HCIOJb3Ysl H3BECTHBIE METOIbl  OLICHKU
MOTPEIIHOCTEH W3MEPEeHHIA, TPOBOIUTh WCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX
BEJINYMH C UCIOJNB30BAHUEM MPSIMBIX M3MEPEHHH, OOBACHATH MOJYYEHHBIE PE3YJIbTATHI,
UCTIONB3YSl (PU3WYECKHE TEOPUH, 3aKOHBI M MOHSTHS, W AENaTh BBIBOIBL, COOJIOAATH
npaBuia Oe30MacHOro Tpyda MpPU NPOBENEHUH HCCIEAOBAHUI B paMKax y4eOHOro
JKCIIEPUMEHTa U y4eOHO-MCCIeNOBATEIbCKOW  NIEATENIbBHOCTH C  HCHOJIb30BAHHUEM
U POBBIX H3MEPUTEIBHBIX YCTPOHCTB U TJAOOPATOPHOTO OOOPYAOBAHUS

ChopmMHupoBaHHOCTL YMEHUH aHAJU3UPOBATH M OIEHHBATH TMOCIENCTBUS OBITOBOW W
MPOU3BOACTBEHHON NESATEIbHOCTU YEJIOBEKA, CBSI3aHHOW C (PU3MYECKUMH MpoLeccamu, ¢
MO3UIUIA  DKOJIOTMYECKOH  Oe30macHOCTH,  MPEACTABIEHUH O  PalMOHAJBbHOM
MPUPOAONOIB30BAHNY, A TAaKXKE€ PasyMHOM HCHONb30BAHUM MAOCTUKEHUN HAYKH U
TEXHOJIOTUH JIJIs aJbHENIIEro pa3BUTHS YeJIOBEUECKOro o0IecTna

Onagenne pa3nmuuHbIMU crioco0amu padoTsl ¢ nHpopManuen PU3NIECKOTrO CONEPIKaHMsI C
UCTIOJIb30BAHMEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJIOTHH;, pa3BUTHE yMEHHH
KPUTHYECKOTO aHAJIM3a M OLIGHKU TOCTOBEPHOCTH MOJTydaeMol HHPpOpMaLUu

10

CdhopmupoBaHHOCTb YMEHHIA MPUMEHSITH OCHOBOIIOJIATAIOIITNE ACTPOHOMUYECKIE ITOHSITHS,
TeOpI/II/I 1 3aKOHBI OJIs1 aHAJIN3a U O6’b$[CHeHI/I$I (1)I/ISI/I"IGCKI/IX l'IpOLIeCCOBj HpOI/ICXOI[ﬂH_II/IX Ha
3BE€371aX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJTaKTHYECKOU Cpele, MBHKeHUsS HEOECHBIX Tel,
SBOIIONINH 3BE311 1 Becemennon




HNEPEYEHDB DJIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 11O ®PU3UKE

Kon
Kon o
pas3aena/ IIpoBepsieMblii 3JIEMEHT COACPKAHHS
3JIEMEHTA
TeMblI
1 MEXAHUKA
1.1 KHUHEMATHKA
111 Mexannueckoe aBukeHue. (OTHOCUTENBHOCTb MEXaHUYECKOTO  JABUKEHMUS.
Cucrema oTcuéra
MarepuanpHas TOUKa.
Z | TPAEETOPUE
Eé& pamiryc-BekTop: '
Fle)={xtz) wir)=(r)),
TPAcKTOpII,
l ) l 2 OepeMenIeHIIe: r
AF =7 (t,)~F(#)=Fy =7, = Fx
=(Ax.Av. AD),
Iy Tb.
CnoseHIe nepemememlﬁ:
Ny =0, + I
CxopocTb MaTepUaIbHOM TOUKU:
- AF "
U=&— == .r Z[Ux"‘ur-‘us]'
4 Ar—el)
Ax , ) .
1.13 Lo=— =x,. AHATOTIYHO &, =V, V.=1Z,.
At g '
CIoKeHIle CROPOCTell: 0, =0, + &, .
Briuucnenue nepemMernieHus U MyTH MaTepUaIbHON TOUKU MPHU NPSMOJINHENHOM
JOBUKEHUH BIIOJIb OCH X TIO TpadUKy 3aBUCUMOCTH Vx(t)
" . AU .
YCKOpeHIle MaTepHalIbHOI TOIKIL 4 = A =0 = [ax .a,.a_.
o T
1.14
Av, , } -
=" =(uv, )", aHAMOTIYHC 4, = |v, } Ca=fu "
Ar A - P E =i
A f—e
PaBHOMEpHOE NPSAMOIMHENHOE IBUXKEHHE:
1.1.5 x(t) = xg + Voxt
U, (t) — vg, = const
1.1.6 PaBHOYCKOpEHHOE MPSIMOIMHENHOE [IBUKEHUE:!




at’

(1) =X, + Ut +—
viti=u, +at

a, = const
vy, — 1, =2a, (3, — %)

Uy = U
: : 1 Sl
Ilpn ABICKEHINI B OIHOM HANPABISHII OYTE S= "1 _"2.;

CBoboaHoe mageHue. Y ckopeHue CBOOOTHOIO MageHusI.

Y. ) v

b 4 \

) Xi ’C

JIBukeHne Tena, OpPOIIEHHOTO MO YIJIOM o K TOPU3OHTY:

-x{t} =Xy +Upt =3 +U, cosa-f

2 =]

S
=3

o f )
PE =1yt ‘:"T =Ygt Using -1 —=—

[0,(8)= b, =y, cosat
}UJ.{I} =, + gl =ys5ne— g

-
F

L

=
=—g =const

£
O E
[y
L=

KpuBonuneitHoe nBukeHue. J[BHkeHNEe MaTepUaIbHON TOUKH MO OKPYKHOCTH.

YraoBas v TUHEHAsA CKOPOCTb TOUKHU:
v = wR
IIpu paBHOMEPHOM ABHXKEHUU TOYKH MO OKPYKHOCTH
2

=—=2
w T v

LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:

ITonHoe yckOpeHHe MaTepuaibHON TOYKH

Tsépnoe teno. [TocTynarenbHoe U BpalaTeabHOE IBUXKEHUE TBEPAOIO Tea

1.2

TMHAMHUKA

1.2.1

HWuepunaneubie cucremel orcuéra. Ilepseni 3axon Herorona. IlpuHnun

OTHOCUTENILHOCTH | anuies

1.22

Macca tena. IToTHOCTE BelecTna:

o
I
<I|3




1.2.3

Cuna. ITpuHuMn Cynepnosuuuu Cuit: Fopuoneiicrs = F1 + Fo+..

Bropoi =aon HeotoEa: qma MarepraisHeH TogEd B HCO F =md;

1.24 _ o -
Af=FAr npu F = comnsi
—— ——
£ I
1.2.5 . :
Tpetuii 3akoH HeroTOHA 1111 MaTepuaIbHbIX TOUEK:
Fip=-Fy
3aKOH BCEMUPHOTO TSTOTEHUS: CHJIbI MPUTSDKEHUS MEXAY TOUCUHBIMU MaccamMu
PaBHBI
mym,
1.2.6 TR
o Cuna tspkectu. LleHTp TspKecTH Tea. 3aBUCUMOCTD CHJIBI TSDKECTH OT BBICOTHI h
HaJ IOBEPXHOCTBIO IIaHeThl paguycoM RO:
GMm
mg =——=
9= Ry + 0)2
127 Cuna ynpyrocrtu. 3akoH ['yka:
E, = —kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus: CKOJbKEHUSI:
Ep = uN
1.2.8
Cuna TpeHus oKosI:
F, < uN
Koadduumuent Tpenus
Jasnenue:
129
-
S
13 CTATHUKA
J/-F—__’__\‘\
A5 )
- /
£ /_,_.a/{‘:’i¥ .-f
‘_./P‘_ __,9/’
= _—
1.3.1
MOMEHT CHUJTbI OTHOCUTENBHO OCH BPAILCHHUS:
M| = Fl, rae | — mie4o cuibl OTHOCUTEIBHO OCH, IPOXOAsiie yepe3 Touky O
MEPIEHANKYJISPHO PUCYHKY
LlenTp macc tena. LIeHTp Macc CUCTEMBbI MaTEPUAJIbHBIX TOUEK:
mry + myry+...
132 WM.

my+my+...

B opnoponHOM none TsxkectH (g = const)

(IeHTp Macc Tena COBIAAET C €ro LEHTPOM TSIKECTH




Ycnosus paBHoBecust Teépaoro tena B UCO:

133 TM’1+M’?_+...=[I
c‘: - —
|Fi+Fy+...=0
134 3akon [lackans
135 Hasnenue B xuakocTu, nokosimeiics 8 UCO:
P = po + pgh
3akoH Apxumena:
FApx = _PBbITECH
13.6 , €CJTH TeJo | kuaKocThb nokositcs B UCO, To
FApx = pGVaurrecn
YcnoBue miaBaHus Te
1.4 3AKOHbLI COXPAHEHHWA B MEXAHUKE
41 Hmnynbc MaTepuaabHON TOYKH:
p=mv
Hmnynbc cucTeMsl Teu:
1.42 .. B 1
p=p +pt+..
3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA:
B UCO
143 Ap = A(pl + p2+' ' ) = FlBHeuJHAt + FZBHeUJHAt'i" .
BUCO, ecniu Ap = A(p; + po+...) =0, ecnmu Figpeun + Fosneun+---=0
PeakTuBHOE IBUKEHHUE
F
Ar X
1.44
Pabota cujibl Ha MajioM MepPeMeIeHUH:
A=|,F-'|-|ﬁ}'_|-c{}5 o=2F -Ax
)
145 MOIIHOCTE CUJTHI;
ecyu 3a Bpemsi At7 paboTa CHJIbl U3MEHSIETCS] Ha , TO MOIHOCTH CHJIBI
Ad 5
P=— =F-uv-cosw
Ar Ar—
1.4.6 Kunernueckas sHeprust MaTepuaIbHONU TOUKH!




mv?: »p

3aKOH U3MEHEHMsI KUHETUYECKOM SHEepPruu cucTeMbl MaTepuanbHbix Touek: B UCO

AExun= Al + A2 + ...

1.4.7

[TorenuuanbHas HEPTUS:

JJIA TIOTCHIHUAJIBHBIX CHJT

Ay = Eln0TeHu, - EZI'IOTEHLI,_: AEI‘IOTEHLI,
HOTeHHI/IaHbHaﬂ 3HepFI/I$I MaTepI/IaJIbHOfl TOYKH B OHHOpOHHOM TI0JIC TAKCCTH.

EHOTeHu, = mgh
IMoTeHnManbHast SHEPrHsl yIpyro e OPMUPOBAHHOTO TENA:

. kx?
EI‘IOTEHLI, = T

1.48

3aKOH H3MEHEHHS U COXPaHCHUA MeXaHU4IeCKOM SHEPIruun:

Euex = Evim — Emmm:-

B IICO AE,ex = Agcex nenorern. CHIy
B IICO AFE,ex = 0, €CMI Agcex penoremn. cax — 0

L5

MEXAHWYECKHE KOJIEBAHWA 11 BOJIHBI

1.5.1

l'apmonndeckne konebaHUs MaTepuasbHOW TOUkH. Awmmantyna u - dasa
koJjiebanuii. Kunemaruueckoe onucanue:

x(f=Asin| ot +g, ).

Lt =x.

alty=(v ) =—o'x() =a +a'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHSI.
JlnHaMu4eCckoe OnucaHue:

ma, = —kx,rne k = mw?

2T0 3Ha4UT, uTO F, = —kx.

DHepreTHyecKoe OMUCaHNE (3aKOH COXPAaHEHHsI MEXaHUYECKON SHEPTHHN):

2 2 2 2

CBs13b AMIIJINTYbI KoJieOaHuit CMCUICHUA MaTepI/IaJIbHOfI TOYKH C aMIUIMTyAaMUn

KOJIe0aHUl €€ CKOPOCTU U YCKOPEHHUS:

|

U =0, 7 =m"4

1.52

Ilepuon u yacTora KonebaHuit:

r-=t_1

[0 Yy

ITepuon Manbix cBOOOAHBIX KOJNEOAHUI MATEMATHIECKOTO MAsITHUKA!




T=2:‘EJI
o)

ITepuon cBobomHbIX KONeOAHUN MPYKUHHOTO MAsITHUKA!

i
I=2m, [—
Wk
1.53 Beinyxnennble konebanus. Pesonanc. PesonaHncHast kpuast
ITonepeunsie u nponosbHbIE BOJHBL CKOPOCTb PacpOCTPaHEHUsI U JJIMHA BOJIHBL:
v
1.54 A=vT ==
v
WnTepdepenuus n qudpakums BOJIH
1.55 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJIAPHA S ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKYJIAPHA S ®U3HUKA
Mogenu cTpoeHus ra3os, >KUAKOCTEH U TBEPABIX Tell. I1lycTh TepMonnHamMudeckas
cucrema (Teno) coctouT u3 N OIMHAaKkOBbIX MoJekysa. Torma koandecTBo
BELLECTBA
2.1.1 N m
V==
Ny
,rne N, —4ucio ABoraapo, m — Macca CHCTeMBI (Teja), U
— MOJIIpHast Macca BeleCTBa
212 TemnoBoe NBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
213 B3anmonelicTBre 4aCcTUL BELECTBA
2.14 Huddysus. BpoyHoBckoe nBrkeHNe
215 Mogene upeansHoro raza 8 MKT
CBsi3p MeXXAy OaBleHUEM U CpefHell KMHETUYEeCKOW dHepruei MocTynaTelbHOIo
TEIJIOBOTO ABMKEHHSI MOJICKYJI HII€aTbHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):
2.1.6 1 = 2 (mp') 2
p=-myw-=-n | ==T-Eps
3 3 2 3
. N
TIe Mo — Macca OJIHOH MOJIEKYJIBL, 7 = - - KOHLEHTPALUs MOJICKY I
2.1.7 AbcomotHas temmniepatypa: T =t +273K
CBs13b TemMnepaTyphl ra3a co cpeAHel KMHeTHYeCKON sHeprueil MocTynarelbHOro
TEIUIOBOTO ABUKEHUS €0 MOJIEKYJI:
2.1.8 _ =
| mp© 3
£ =)= =—kT
e ) Y
2.19 VYpasuenue p = nkT




2.1.10

Mopenb naeajbHOrO ra3a B TEPMOAUHAMUKE:

| YiaBHeHHe MeHmRIeera — KoarmeHpoHa
| BeIpaKer e 11 BHY TP HHEE 3HEPIHH
YparaeHne Meraeneera — Knanelipona (mpumeHNMEBIe (OPMET
JAMIICII):
pRT

pV =L RT =wRT=NkT, p=F22
LL LL

BrlpaxeHile 1711 BHVIpeHHell 3HeprITl oJHOATOMHOTO IIealsHOIO
raza (MpIMeHIMBIe GOpMBT 3AITICIT):

U=2vRT =Nkl =22 Rr =ve, T=2p¥
2 2 21 veeoo2

L

2.1.11

3akoH I[a.]'[bTOHa AJIA JaBJICHUA CMECH PAa3PEKECHHBIX I'a30B!

p=p+p2t.

2.1.12

H3ompornecchl B pa3peskeHHOM Tra3e C MOCTOSHHBIM 4YHCIOM MOJekysnl N (¢
MOCTOSTHHBIM KOJITYECTBOM BEIECTBA V):
usorepma (T = const): pV = const ,
uzoxopa (V = const):
P = const
T

uzobapa (p = const):

<

— = const
T

I'paduueckoe npencrasienue usonpoueccos Ha pV-, pT- u VT- quarpammax.

O0ObenrHEHHBIH TA30BbIA 3aKOH:

pvV ;
T = cons

JJIA IMTOCTOAHHOI'O KOJIMYECTBA BEIIECTBA V.

2.1.13

Haceimennble u HeHACBIEHHBIE apel. KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JaBJIEHUs] HACBIIIEHHOrO INapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa

HaCBILIEHHOT O napa

2.1.14

BrnaxuocTs BO3ayXa.

OTHOCUTEIBHAS BJIAXKHOCTD:

¢ _ Pnapa (T) _ Prapa (T)
Phacbiynapa (T) Phacbiwnapa (T)

2.1.15

HN3menenune arperaTHbIX COCTOSTHUI BCIICCTBA. MHCIAPCHHUE U KOHACHCALUA,

KHUIICHUE JKUAKOCTHU

2.1.16

HN3menenue arperaTHbIxX COCTOSIHUM BCIICCTBA:. TNIABJICHUEC U KPUCTAJIJIIU3alUA

2.1.17

ITpeoOpaszoBanune sHepruu B (Ha30BBIX MEPEXOAAX




22 TEPMOJUHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEPATypa
222 BnyTtpeHnHss sHeprus
Tennonepenada kak cnocod U3MEHEHUS] BHYTPEHHEH sHepruu 0e3 COBepIIeHUs
223 pabdorel. KoHBekIus, TEonpoBOIHOCTD, U3J1yUYEHHE
KoaudecTBo T€MIOTHL.
224 YaenbHas TEMI0EMKOCTD BEILECTBA C:
Q = cmAT
Y nenpHas Teruora napoodpazosanusi L: Q = Lm.
225 Y nenpHast TEIIIOTA TUIABJIEHUS A O = Am.
YnaenbHas Tensiora cropaHus Tomiusa ;. O = gm
DnemeHTapHasi padora B TEpMOAMHAMUKE!
226 A = pAV
Brraucnenue paboTel o rpaduky mpoiecca Ha pV-auarpamme
IlepBelii 3aKOH TEPMOAMHAMUKMU!
227 Q12 =AUy + A = (U, = Uy) + Ay,
Anuabara;
Qiz=0= A4, =U; - V) =AUy,
2238 Bropoii 3akon TepmoauHamMuku. Heobparumbie mporeccol
IIpunuune gericreus Temiosbix Mamud. KIT/I:
229 || Auew _ Gy 1l o
Ceary aary Ouary
Maxkcumanbroe 3Hauenue K11/, Huxa Kapno:
2.2.10 T = T :T.___Ei—l"m =1_i'm
4 yarp 4 arp
2211 YpaBHeHue TenaoBoro danaHca:
Q1 +Q,+Q3+...=0
3 DJIEKTPOJMHAMUKA
3.1 DJIEKTPUYECKOE I1OJIE
DuiekTpuzalus Te1 U e€ nposiBiieHus. DJeKTpudeckuil 3apsna. JlBa Buma 3apsna.
3.1.1 DJIEMEHTAPHBIN 3JEKTPUUYECKUNM 3apsil. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsiia
310 Bzaumoneticrue 3apsinos. Todeunbie 3apsiabl. 3akoH Kyiona:

B OAHOPOOHOM BCUICCTBE C I[PIBJIGKTpI/I‘{eCKOfI MNPOHULACMOCTBIO £




7,

11| |‘T &,

r

1 _|‘-?1|'

F=k 3
4ngs, 1

&

Onextpuueckoe noJe. Ero neiicTsue Ha aekTpudecKue 3apsbl

Hanps:x€HHOCTD 3J1€KTPUUECKOro MoJis:

. F

qnpo6Hb|i/'|
ITone Toueunoro 3apsaa:

OOHOPOAHOE IIOJIC!

E = const.

KapTtune! muHUN HANPsKEHHOCTH 3TUX MOJIEH

IloTeHIHaNbHOCTD SJICKTPOCTATUICCKOTO MMOJIA.

PasznocTh NMOTCHLUUAJIOB U HAIIPSAXKCHUC!

A1z = q(P1 — $2) = —qA¢ = qU.

IlorenuunanpHast SHEPrud 3apsiaa B SJICKTPOCTATUICCKOM IMOJIC!

W =q¢
HOTGHLII/IaJ'I BHGKTpOCTaTI/ILIeCKOFO T1OJIA:

¢_K
q

CBsi3b HamNpsOKEHHOCTH MO M Pa3HOCTU MOTEHLHUANOB Ui  OJHOPOIHOIO

anekTpocTaruueckoro nojsi: U = Ed

IIpuHIMN Cynepno3uLuU 3J1€KTPUIECKUX MOJIEH:

E=E,+E+..,0=¢; +P,+..

IIpoBOIHUKHU B 3IEKTPOCTATUYECKOM MOJIE.
YcioBue paBHOBeCHS 3apsAA0B. BHYTPU IIPOBOAHUKA

EL =0, BHYyTpPH ¥ Ha OBEPXHOCTH MPOBOAHMKA () = COnst

JIMBAEKTPUKH B 3JICKTPOCTATUYECKOM mosie. J[upnekrpuueckas NpOHHULAEMOCTH

BCIICCTBA €

KonneHcatop. DeKTpoéMKOCTb KOHASHCATOPA:

DIeKTPOEMKOCTD TIOCKOTO KOHAEHCATOPA!

= EES =
C = {;’ = &Cy

3.1.10

Hapanneanoe COCAUHCHUE KOHACHCATOPOB!:

q=q1+q2+...,U1 = UZ :"'JCnapann_C1+C2+'"




IlocnenoBarenpHOE COeNMHEHNE KOHACHCATOPOB:

1 1 1
U=U1+U2---:‘I1=QZ=---,C =C—+C—2+...
nocn 1

3.1.11

DHeprus 3apsKEHHOr0 KOHEHCaTopa:

U CU? 2
w2 V@
2 2 2C

3.2

3AKOHBI ITTOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

IToctosauusiii Tox: 1 = const

Jns mocrosiHHOrO TOKA = It

322

VYcnoBus CyIeCTBOBAHUS JIEKTPUIECKOTO TOKA.
Hanpsixenne U u 31C E

323

3axoH Oma a1 yyacTka Lemnu:

324

3J'I€KTpl/ILIeCKO€ CONIPOTUBJICHUE. 3aBUCHMOCTD CONIPOTUBJICHUA OAHOPOAHOTO

MPOBOAHUKA OT €r0 NJIUHbI U CCUCHUS. VY nenpHOE CONPOTUBJICHUE BECIICCTBA.

l

3.2.5

Hcrounuku Toka. 9JIC ucTouHuka Toka:
A

CTOPOHHUXCUN

q

BryTpeHHee conpoTUBIEHNE HCTOYHUKA TOKA

3.2.6

3axon Oma auist monHOH (3aMKHYTOH) asekTprueckoii nenw: E = IR + Ir, oTkyna
E

| =
R+r

3.2.7

Hapanneanoe COCAUHCHUEC MPOBOAHUKOB!
I=I1+12+.,Ul=02=.,

1 1 1
R R TR
ITocnenoBaTenbHOE COSAUHEHNE MPOBOAHUKOB!:

U=UI+0U2+ . I1=12=_,

Rioen = Ry + Ry+...




328

Pabora snextpudeckoro Toka: A = [Ut.
3akon Jxoyns — Jlenua:

Q = I?Rt
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

329

MOIIHOCTE 3JEKTPUUIECKOTO TOKA:

P=— =IU
At Aty
TenoBast MOIITHOCTh, BbIJIeNsieMasi Ha PE3UCTOPE:

. e
P=F'R=—=JI7
R

MoIHOCTS HCTOYHHUKA TOKA!

AAd
I — =FFf
- At

ar—»y

3.2.10

CBOOOIHBIE HOCUTENU SJEKTPUUYECKUX 3apsiioB B MPOBOAHMKAX. MexaHHU3Mbl
MPOBOAMMOCTH TBEPBIX METAJJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, Ta30B.

ITonynposoanuku. I1oaynpoOBOIHUKOBBIN THOA

3.3

MAI'HUTHOE I10JIE

3.3.1

Mexanuyeckoe  B3aMMOAEHCTBME MarHUToB. MarautHoe none. Bektop
MAarHuTHOM UHAYyKUMU. [IpuHIMN cynepno3uuuyn MarHUTHBIX MOJIEH:

B =By + By+.
JluHnn mHAYKOMM MarHUTHOro nojs. KapTuHa JIMHUN MHAYKOUH MarHUTHOTO

I1O0JIA MTOJIOCOBOI'O U HOHKOBOO6pa3HOFO IMOCTOAHHBIX MArHUTOB

332

Oneir Opcrena. MarHuTHoe nojie MpoBoAHMKA ¢ TokoMm. KapTuHa nuHuii
UHAYKIUM MAarHUTHOTO TMOJIS JJIMHHOTO NPSMOTO MPOBOJHHKA W 3aMKHYTOTO

KOJIbLIEBOI'O MPOBOAHUKA, KATYIIKHU C TOKOM

333

Cuna Amnepa, e€ HampaBJIeHHE U BeIUYNHA:

F, = IBlsina
, TAE 0. — YTOJI MEXAY HaNpPaBJICHUEM NPOBOAHUKA U BEKTOPOM

334

Cuna JlopeHua, e€ HaripaBJieHHE U BEJIMYHHA!

Fpop =l q | vBsina

rOe O — YroJl MEXOYy BekTopamu v U B

I[BI/DKGHI/IG 3ap$1>1<eHH01‘/'1 JaCTULbl B OTHOPOAHOM MAariuTHOM IIOJIE

3.4

DJIEKTPOMAT'HUTHA A UHAYKIIUA

3.4.1

ITotok BekTOpa MAarHUTHOW UHAYKLIUH:




® = B,S = BScosa

342 SBnenue snexrpomarautHoN nHAYKIMU. DJC nHIyKUIMHA
3aKOH 3JeKTpoMarHuTHol uuaykuuu Papanes:
3.43 AD
E = = —':I:' i_
Aty 4
7
(—a—0)
3.44
C FEIIATHE B IpaMOoy IPCEOHMES TTHEOH 1, gpIrskymencd co
CROpOCTERD ¥ {V L .E'} E 0JHOPOITHCL MATHHTHOM ome B
|| = Blveose
. TAe 0. — ¥TOX MeXTy BeKTopon B H HOPMATEI K ILTOCKOCTH, B
KOTOPOH TekaT BeKTopsl Moy eca [ L 5, uv 10 |El =Bl
3.45 IIpasuno Jlenna
HHAyKTUBHOCTB:
L =?,I/IJ'II/I(D:LI.
346 Camounaykuus. 3J1C caMOUHAYKLUH:
.&j‘_
E,=—d—| =-IF
Ay 0
DHEPrusi MArHUTHOTO TIOJISAL KATYLIKHU C TOKOM:
L2
3.5 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA 1 BOJIHEI
351 KonebarenpHelii  koHTyp. (CBOOOIHBIE BJIEKTPOMArHUTHbIE KoOJeOaHUs

U/IeaJIbHOM KOJIe0aTeIbHOM KOHTYPE:
r . oy
[q(7) =g, 5m(f+0Q,)
J

[4(1) =g, =, 005t + @y =T, c08( 7+

®opmyna Tomcona:




= 21 1
T = 2nVLC, oTkya w = T = 7o

CBsi3p aMIUIMTYyABl 3apsiia KOHAEHCATOpa C AaMIUIUTYION CHJIBI TOKa TMpH

CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJEOAHMSIX B HIEAIBHOM KOJeOaTeNIbHOM

KOHTYype€:
_ Iﬂ'l.ll
gﬂllﬁ -
ol
352 3aKOH COXpaHEeHUsI FHEPTUHN B HIEATbHOM KOJIeOaTeIbHOM KOHTYpE:
3.53 BoIHyKI€HHBIE 3JIeKTPOMAarHUTHbIE KoneOanus. PesonaHc
ITepemennsiii Tok. IIpomsBoacTBO, mepenaya U MOTPEOJICHUE BIEKTPUYECKON
SHEpPruu
354 5 5 5 5
O UIRE ¥ S & Li
- = o — D = COonat.
2 2 2
355 CeoficTRa 3AEKTPOMATHHTHEIX BOIH. B2iRvHAY OpHeHTiOHA REKICPOE
. B WIRKTPOMATHHTHON BoaHe E Bakvvaie & L B L 7
356 IIkana snexTpOMarHUTHBIX BOJH. lIpuMeHEHUE BJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY
3.6 OIITHUKA
S61 IIpsAMmonuHeliHOE pacHpoCTpaHEHHE CBeTa B OJHOPOAHON cpeae. ToudeuHbIN
UCTOYHUK. JIyd cBeTa
3aKOHbI OTpPa’kKEHUs CBETA.
3.62 alPB
77777777777 4= 8
3.63 IMocTpoenne n300paskeHUl B IJIOCKOM 3epKaie
JAKOHH OPeTOMICHHA CBETA.
[lpexcoxnernAe cBeTa: My Sig = #a5iHfd.
. ¢
AGCOIOTHBIH DOKAZATEE OPETOMICHET Hyge = —
¥
.. mn_ MW
OIHCCHIRMERED NOK3ZaTeIE IPeI0MICHIA. Hom = ponadae
1 W
. n
(]
3.6.4 1Y

Xop mael B opHIME.
1';": = 1';"2 . H]l’.;'_ = H}l’uz

CooTHOMERH: 9acToT H COOTHOMEHHS AHH EQIH IIPH IIEpExoqc
MOHOEDOMATHIECEQMO CRETA 9WEPE? TPAHHITY Paddelld JEVE OIITHIECENX

Cpe:




n,<m, n,

CLDP

IlonHoe BHYyTpeHHEE OTpaKEHUE.

IIpenenbHbIil yroa NOJIHOTO BHYTPEHHETO OTPAXKEHHUS:

. 1 ny
Sinag, = =—
nOIH Tl1

3.6.6

CoOuparomue n paccensaroliye JuH3bL. ToHKas nuH3a. POKyCHOE PacCTOSHHUE U

OINTHUYECKAsT CHJIa TOHKOM JIMH3BL

@opMysia TOHKOMN JIMH3BIL:

ISW I
Y
|

YBenuueHue, n1aBaeMoe JTMH30M:

a[=

F\ h

3.6.8

B caydae paccenBaroiein JUH3BL

1
D0 = F =—=0,
D

| f1

r=—=—1
H d

Xon nyda, MpoLIEAIIEro JIMH3Y IIOA TPOU3BOJBHBIM YIJIOM K €€ TIJaBHOMH

ontuueckoil ocu. IlocTpoeHue wu3zo0Opa’keHUIl TOUKM U OTpe3ka MpsIMONH B

COOMPAIOIINX U PACCEMBAIOIINX JIMH3AX M UX CUCTEMax

3.69

doroanmapar kak ontuueckuii npudop. I'na3 kak ontuyeckas cucrema

3.6.

Harepdpepennuss cBera. KorepeHTHble HWCTOYHUKU. YCIOBUS HAOIIONCHHUS
MaKCUMYMOB 1 MUHHUMYMOB B UHTEP(PEPEHLIUMOHHON KapTHUHE OT ABYX CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB!




H

MAKCIIMYMET — A=Im—, m=0,£1,+2 £3 |

p o
MITHITMYMET — A={2Zm+1l)—, m=0%1,+2 %3 _

HMudpakius ceeta. JudpakiMOHHAs peliérka. YcloBue HaONIOMEHUsS TIaBHBIX

3.6.11 MAaKCUMYMOB IPH HOPMAJbHOM MaJ€HUH MOHOXPOMAaTHYECKOrO CBETa C UIMHON
BOJIHBI A Ha PEIIETKY C mepruoom d:
3.6.12 Jucnepcus ceera
4 KBAHTOBAA ®U3UKA
4.1 KOPITY CKYJIAPHO-BOJTHOBOM Y AJIU3M
4.1.1 Iunoresa M. [1nanka o kBanTax. @opmyna [Inanka: E = hy
@®otonbl. JHeprust GpoToHa:
he
E=hv=—=pc
412 A
Nmnynec poToHa:
E hv h
P= c ¢ A
413 @oroaddext. Onbitel A.I'. Cronerosa. 3akoHsl GoTodddhexTa
YpasHenue DitamnTeitHa 111 porosddexra:
EcbOTOHa = Asbixosa + Eyyumax,» TIE,
_ hc
EcbOTOHa =hv = T'
4.14
he
ABblxo,ﬂ,a = thp = }'K_p
- mv Emax =35
Exwimax = T = €Ugzan
JlaBneHue ceera.
415 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAKIIYK) MOBEPXHOCTb U HA IMOJHOCTBEO
MOTJIOLIAIOIIYI0 TOBEPXHOCTh
42 OU3NKA ATOMA
421 IInanerapHas Moaenp aTomMa
IMocrynater bopa. M3nydeHue u morjomenrne GOTOHOB NMPU MEPEXone aToMa C
499 OIHOTO YPOBHsI SHEPTUHU HA APYTOW:
o 3 he
v mn = p = |EJ? _EIH|
g
JIuHeityaTpie COEKTPHI.
423

CrnexTp ypoBHElN 3HEPTUU aToMa BOAOPOAA!




43

O3UKA ATOMHOI'O A/IPA

43.1

Hyxnonnast monens sinpa I'eiizendepra — MBanenko. 3apsn simpa. MaccoBoe 4ncio

sanpa. M3otonel

432

PannoakTUBHOCTE.

Anba-pacnan:
SX 3 Y + jHe

bera-pacnan.

DNeKTPOHHBIH -pacman:

e+,

[

A A
ZX_}*:"[ T

[TosutpoHHsIii B-pacnam;
XAV + Jg+v
Z Z-1 <1 ¢

l'amma-uznydeHue

433

3aKOH paAMOaKTUBHOIO pacnaja:

~t
N(t) = No 2T
IIycte m — Macca paguoakTUBHOIO BelecTsa. Toraa

-t
m(t) =mg*2T

434

S nepneie peakunu. [lenenue u CUHTE3 saep




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O TPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

1. ®usuka 10 knace: yaeOHUK st 00meodpa3oBaTeNIbHBIX OpraHU3alil: yriyOJeHHbIH YPOBEHb. /
O0.®. Kabapnun, B.A. Opnos, D.E. Osenuuk u np.; mon pemakimeir A A. Ilunckoro, O.O.

Kabapnuna; Poc. axan. Hayk, Poc. akan. oOpasoeanus, u3na-so «IlIpoceemmeHuey. — M.:
IIpocsemenue, 2020.

2. ®usuka 11 knace: yueOHUK it 001meodpa3oBaTeNIbHbIX OpraHU3alui: yriTyOJNeHHbIH YPOBEHb. /

O0.®. Kabapnun, B.A. Opnos, D E. Osenuuk u np.; mon pemakimeir A A. Ilunckoro, O.O.

Kabapnuna; Poc. akan. Hayk, Poc. akan. oOpasoeanus, u3ng-so «IlIpoceemmeHuey. — M.:
IIpocsemenue, 2020.

3. @msuka. 3amagnuk. 10-11 kmaccel: mocobue ais ydammxces o0meodpasoBaTeNbHbIX YIPEIKACHHI:
npo¢unbHelii yposeHs/ JLII. bakanuna, B.E. benonyukun, C.M. Kozen; nox pen. C.M. Kozena, Poc.

akan. Hayk, Poc. akan. oOpasosanms, u3n-Bo «lIpoceemenuwe». — M.: Ilpocsemenue, 2018 -

AkaneMU4ecKull IKOJIbHBIA YI4eOHHK.

4. Henbuos B.IL, Hensnos B.B. ®wusuka: goittm no camoii cytu! Hacronbnast kHura st

yrayOeHHOTO u3yueHus: PU3uKu B cpeaneli mkoge. YueOHoe nocodue B 6 Tomax. / Hayu. Pen. H.C.
AnexceeBa, A.E., A. E. JlementbeB —M.: IEHAH]I, 2017.

JONNIOJHUTEJIBHASA JIUTEPATYPA JUIA YUHAIIUXCA

H.U. T'onbndapd «duzuka. 3agaunux». 10-11 knaccer. — M. Ipoda, 2016 1.

Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE I KOHTPOJIbHBIE padoTel. @usnka. 10 k. 11 k.
— M.: (Mnekca», 2019.

YrnyOneHHbI Kypec C peleHusMd W ykazanusmu. EID, oauMmnmanbl, 5K3aMEHbI B BY3
[Dnextponnsiii pecypc] / E. A. Bumnskosa [u ap.]; mox pea. B. A. Makaposa, C. C. UecHokoBa.
— 3-e ma. (3n.). — OnektpoH. TekctoBble maH. (1 daiin pdf: 419 c¢). —M.: BUHOM.
Jlabopartopus 3nanmii, 2015. — (BMK MI'Y — mkosne).

3amauHUK-TIPAKTUKYM JUIsI  TOCTYMAKOIIMX B BY3bl [DNEKTpOHHBIH pecypc]: yueOHO-
metonnyeckoe nocodue / B. A. Makapos, C. C. UecHOKOB. — D11. m311. — DJIEKTPOH. TEKCTOBbIC
naH. (1 daiin pdf: 368 ¢.). — M. Jlabopatopus 3nanuii: Jlabopatopust basoseix 3Hanwuii, 2016, —
(BMK MI'Y — mikoune).

Co6ophuk 3anau no ¢usmke: 10-11 knaccer / Q.M. I'pomuesa. — M3natenbeTBo «x3ameny, 2015,

HUAPPOBLIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

10-11 KJIACC
https://resh.edu.ru/



https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/

1. http://www.fipi.ru  PenepanbHbIH HHCTUTYT MEAArOTHUECKUX U3MEPEHUH,

2. http://ege.edu.ru Odunmanpaeil HTHOOPMALIMOHHBIA MOPTa EMWHOrO rocynapcTBeHHOTO
HK3aMEHa;

3. http://rsr-olymp.ru/  Bcepoccuiickas onuMmmnuana IOTKOJIbHUKOB HoOpMaTHBHBIE TOKYMEHTBI,

AUCTAHUUOHHBIC OJIMMITIUAAbL, aHAJIN3 PE3YJIbTATOB U PEKOMCHAALIUU.
4. http://old.phys.rosolymp.ru/ Bcepoccmiickast onuMnuana IIKOJBHUKOB 1O  (DH3HKE.

Bcecoro3Hbie oMMIHazb! IKOJIBHUKOB 1O (PU3HKE, MATEMATUKE U XUMHUH HA4aJIi TPOBOAUTHCS C
1967 roga (Bcecoro3nbie onmmmmnuansl). Haunnas ¢ X1 Bcecoro3Hoi onuMmuaasl B porpaMmmy
COpPeBHOBaHMI 1o (Qu3uke ObUIM BKIIOYEHbI HE TOJBKO BBIUUCIHUTENbHBIE, HO U
5KCINEPUMEHTAIBbHBIE 3a1a4H.

5. http://olimpiada.ru Oaumnuaabl Ui MWKOJIBHUKOB. MH(GOpMAMOHHBIHA caliT 00 oauMmuanax u
APYTHX MEPOMNPHUSITUSX AJISl LIKOJbHUKOB.
6. http://distolymp2.spbu.ru/olymp/ UHTepHET-OMMMIIUAAa IKONILHUKOB TO (u3uke. Onummnuana

oprannszoBana Cankr-IlerepOyprckum rocynapctBeHHbIM — yHuBepcuteroM (CIIGIY) wu
HammonaneHbIM ~ HCclienoBaTenbCKUM — yHHBepcuTeToM  HMHpOpManmonnex  TexHomorui,
Mexanuku 1 Ontuku (HUY UTMO).

7. http://physolymp.spb.ru/ Cankr-IlerepOyprckast onumnmana no GusnkKe.

8. http://olympiads mceme.ru/turlom — Typaup umenun M.B. JlomoHOCOBA.

9. http://www.school.mipt.ru/ - 3aounas ¢puznko-maremarndeckas mkosa npu MOTHU.

10. http://kvant. mccme.ru/ - KBaHT: HAy4HO-TIOMYIAPHBINA (PU3UKO-MATEMATHUESCKHMA Ky PHAT.

11. http://experiment.edu.ru - Komnekuus «EcrecTBeHHOHAYYHBIE SKCIIEPUMEHTBD . (PU3UKA.

12. http://fizzzika.narod.ru - 3agauu o pU3MKE C PEIICHUSAMH.

METOJANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.YrnyOneHHplidi Kypc C pemeHusMu ¥ ykasanusmu. EI'D, ogummnmanbl, 5K3aMEHbI B BY3
[2nexTponnsiii pecypc] / E. A. Bumnsikosa [u np.]; mox pexn. B. A. Makaposa, C. C. UecHokoBa. —
3-e u3n. (3n1.). — DjekTpoH. TekctoBble AaH. (1 daitn pdf: 419 ¢.). —M.: BUHOM. Jlabopatopus
3HaHuH, 2021. — (BMK MI'Y — mikosne).

2. 3amaqHUK-TIPAKTUKYM JUJISl TIOCTYTAIOMIUX B BY3bI [ DJNIEKTPOHHBIN pecypc]: yueOHO-MeToau4eckoe
nocodue / B. A. Makapos, C. C. UecHOKOB. — D11. m3a. — DnekTpoH. TekctoBele AaH. (1 daiin pdf:
368 c.). — M. Jlaboparopus 3Hanuii: JlaGoparopusi baszoseix 3Hanuii, 2019. — (BMK MI'Y —
LITKOJIE).

3. JLA. Kupuk, J1.O. I'eanenmureiin, U.M. I'enbdrar 3agauu no ¢usmke 11t mpoUIBLHON IKOJIBI C
npumepamu pemeruil. 10-11 knacest. Iloa pen. B.A. Opnosa. — M.: MJIEKCA, 2008.

4. E.A. Mapon OnopHble KOHCIIEKTHI B pa3HOypoBHeBbIe 3amannst. Pusuka. 10 xiacc. — CI16: OO0
«Buxropus mmrocy, 2021.


https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
http://www.fipi.ru/
http://ege.edu.ru/
http://rsr-olymp.ru/
http://old.phys.rosolymp.ru/
http://olimpiada.ru/
http://distolymp2.spbu.ru/olymp/
http://physolymp.spb.ru/
http://olympiads.mccme.ru/turlom
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://experiment.edu.ru/
http://fizzzika.narod.ru/

5. JLA. Kupuk, JI.O. I'engenmreitn, O M. Juk. Pusuka -10. Merogudeckue marepuaibl s
yuurena. — M.: Mnekca, 2019.

6. Kupuk JLA., I'eanenmreiin J1.O., ux FO. M. ®usuka 11 knacc: Merogudeckue MaTepuabl IjIst
yuurens. [log pea. B.A. Opnosa - M.: Unexkca, 2019.

9. ' A. Jlynnos. OnopHbie KOHCIEKTHI M TeCTOBbIe 3amanus no ¢usuke.10 xmace. 11 kmace - M.:
[Ipoceemenue, Yuebnas nmurepatypa, 2018.

HNHTEpHET pecypcebi:
1) Enunast koyutekius nudpoBbIX 00pa3oBaTeNbHbIX pecypcoB — http://school-collection.edu.ru
2) Poccuiickuii obpazoBarenbHblil moptan - http://www.school edu.ru

3) EcrecTBerHOHayuHBIN 00pasoBaTeNbHbId opTan - http://www.en.edu.ru

4) Tazera «®usuka» WMsmatenbckoro aoma «Ilepsoe centsiOpsi» -  http://fiz. 1september.ru
http://festival. 1september.ru/

5) Konnekuus «EcTecTBEHHOHAYYHbIE SKCIIEPUMEHTBY: pusuka - http://experiment.edu.ru

6) BuptyanpHbiii MeTonuaeckuii kabunet yuntens ¢usnku - http://www.gomulina.orc.ru
7) 3amauu no pusuKe ¢ pemenusmMu - http://fizzzika narod.ru
8) 3aounas (usuko-rexHmyeckas urkona npu MO®TU - http://www.school mipt.ru

9) KBaHT: HayyHO-NIONYJISIPHBIN (PU3UKO-MaTeMaTHUECKUH KypHan - http://kvant.mccme.ru/
10) ®usuka B anumanusix - _http://physics.nad.ru/physics.htm.
11) Ymdopmep: pusuka - http://priidak.narod.ru/



http://school-collection.edu.ru/
http://www.school.edu.ru/
http://www.en.edu.ru/
http://fiz.1september.ru/
http://festival.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://physics.nad.ru/physics.htm
http://priidak.narod.ru/

OcHamenne yueOHOro npouecca no pusuke
y4e€0HO0-71a00paTOPHBIM U KOMIIBIOTEPHBIM 000 PYA0BAHHEM

Jlns oOydeHwusl y4aiuxcsi B COOTBETCTBHH C MPOrPaMMON yriiyOJIeHHOTro U3y4ueHus: (PU3HKU
HeoOXonuMa peann3anusi AeATENIbHOCTHOrO MOAXOAa B OOy4YeHHH, KOTOPBIH TpedyeT MOCTOSHHOM
OTophbI Ipouecca o0ydeHus Gpu3nKe Ha TEMOHCTPALMOHHBIA SKCIIEPUMEHT, JabopaTopHbIE pabOTHI U
OTIBITHI, BBIMOJHsIEMbIe ydamumucs. KabwaerT Qu3uku rdMHA3UM OCHAINEH IMOJHBIM KOMILIEKTOM
JEMOHCTPALIMOHHOTO M JJadopaTopHOro OOOpYAOBaHUS B COOTBETCTBUU C IEpedHeM Yy4ueOHOTro
00opynoBaHus MO (PU3UKE JJIs1 OCHOBHOM IIKOJIBI M KJIACCOB C yIITyOJIEHHBIM H3YYEHHUEM MPEIMETA.

JleMOHCTpanMoHHOE 00OpyAoBaHHE OOeCreynBaeT BO3MOXKHOCTb HAaOJIOAEHUS BCeEX
U3y4aeMbIX SIBJICHHU, BKIIFOUEHHBIX B padouyro mporpammy 1o ¢usmke. [Ipu 3TOM UCTONB3YIOTCS -
KJIACCUUECKHE W3MEpPUTENIbHbIe MNPUOOPHl U COBPEMEHHbIE HH(PPOBBIE CPEACTBA H3MEPEHHUS
(U3NIECKUX BETUYHH.

Hcnonp3oBaHNe TEMAaTHYECKUX KOMIUIEKTOB J1AOOPAaTOPHOrO OOOPYAOBAHUS 1O MEXAHHKE,
MOJIEKYJIAPHOU (PU3UKE, DJICKTPUUECTBY M ONTHKE, LU(PPOBOH madopatopuu mo (usuke LEeHTpa
«IxonbHblli  KBaHTOpHUYM» TMO3BOJISIET OPraHU30BaTh BBIMOJIHEHHE JEMOHCTPALMOHHOTO U
(pOHTAIBHOTO 3KCIIEPUMEHTA, TA0OPATOPHBIX U MPAKTHUYECKUX PadoT, a TaKKe CIIOCOOCTBYET:

* (QopmupoBanuio oOmey4eOHOro ymeHHs - moadupaTh OOOPYIOBaHHE B COOTBETCTBHH C

LIEJIBIO TTPOBEICHUSI CAMOCTOSITEIIbHOTO UCCIIEIOBAHMS,

*  TPOBEACHHIO SKCIIEPUMEHTAIBHON pabOThI Ha JTIOOOM 3Tare ypoKa,
*  (hOpPMHPOBAHUIO HCCIIENOBATENBCKUX YMEHUH.

B mporecce ¢popMupoBaHHs SKCIEPUMEHTANBHBIX YMEHUH TO (PU3MKE YYAIUNACS YIUTCS
MPENCTaBISITh UHOOPMALHIO 00 MCCICTOBAHNN B YETHIPEX BUIAX:

* B BepOaJbHOM: ONHCHIBATH OJKCIEPUMEHT, CO3[1aBaTh CIIOBECHYID MOJAEIb JSKCIEPUMEHTA,
(UKCUPOBATh BHUMAHHE HA M3MEPSIEMbIX (PM3UUECKHX BEJIMYMHAX, TEPMUHOJIOTHH,

* B Ta0JMYHOM: 3aIMOJHATH TAOJUIIbI JAHHBIX, JIEKAIINX B OCHOBE TOCTPOEHUs rpadyuKoB (MIPU 3TOM
y YYaIIUXCsl BOSHUKAET MEPBUYHOE MPEICTABICHHE O MaciTadax BEJIMYHH) |

* B rpapUvYecKOM: CTPOUTh rpadukud MO TaOJIMYHBIM JaHHBIM, YTO TIO3BOJIIET MEPEUTH K
BBIJIBIDKEHUIO TUTIOTE3 O XapakTepe 3aBHUCHMOCTH MEKIy (PU3MYECKUMHU BeTUYUHAMU (MIPH 3TOM
VYUTEIh TOKA3bIBAET MPEUMYIIECTBO B BH3YaJH3AlMU 3aBHCUMOCTEH MEXKAYy BEIHYHHAMH,
HATJISAHOCTh 1 MHOTOMEPHOCTB ),

* B aHAJUTUYECKOM (B BHUJE€ MATEMATHYECKUX YPABHEHUI): MPUBOAUTH MATEMAaTHYECKOE OMHCAHUE
B3aMMOCBSI3M (PU3UYECKUX BEJIMYUH, MATEMAaTUYeCKOe 0000IIEeHNEe TTOYYEeHHBIX Pe3yIbTaTOB.

KomnuiexkT o6opynoBanust puznueckoro KabMHeTa COCTOUT U3 CIENYOLINX MO3ZULUI:
1. YueOHO-MeTommyeckast JnuTeparypa 1o (usuke (yueOHMKH, 3aJa4YHUKU, JUOAKTHUYECKHE
MaTepUaIbl, CIIPABOYHASI IUTEPATYPA).



2. Texnuueckue cpencra OOy4EeHHS - MMEPCOHAJbHBIA KOMIBIOTEP C BBIXOJOM B HWHTEpHeT,
UHTEPAKTHBHAS MTaHEJb, MOOMIJIbHBIA KOMITBIOTEPHBIH KJIacc.

3. Kowmmekt anexkTpocHaOxeHus: kabuHeTa QU3HNKHU.

4. Tlpubopbl ans AEMOHCTPALMOHHBIX OMBITOB (MPUOOpPHI OOINEro Ha3HA4YEHUs, MPUOOPHI IO
MeXaHUKe, MOJIEKYJISIPHOHN (PH3HKE, 3IEKTPUUECTBY, ONTHKE U KBAHTOBOH (hH3HKE)

5. KommnbroTepHasi usmMepuTesnbHas CUCTEMA.

6. Ilpubopsl mis GpoHTATBHBIX JabOpaTOPHBIX PadOT U OMBITOB (HAOOPbI 0OOPYNOBAHMS IO BCEM
TeMaM Kypca PU3NKH).

7. bazoBas (oOsi3aTenbHasi) 4acTh M JIOMOJHUTENbHOE obopymoBanme neHTpa «Touka pocray
«Ixonpnblit KBanTOpuyM». ba3zoBast 4acTe cOCTOMT U3 HU(PPOBBIX NATYUKOB U KOMILJIEKTOB
CONyTCTBYIOIIMUX  3JIEMEHTOB JUIsl ONBITOB IO  MEXaHHUKE, MOJEKYJSIpHOH  (u3MKe,
3JEKTPOAUHAMUKE W onTHke. JlomomHutenpHoe oOopynoBaHue (NMPOQUIBbHBIA KOMIUIEKT) -
udposas naboparopus no ¢usuke: onuH OecrpoBogHOl MynbTuaaTdlK Releon Air «®Pusnka-
5», mporpammuoe obecnieuenne Releon Lite n nByxkaHajgbpHAast MpUCTaBKa - ocuuiuiorpad.

8. IIpuGopsl At IPAKTHKYMOB.

9. TlpunamnexxHoctu nisi onbiToB. (JlabopaTopHble MPUHAIIEIKHOCTH, MaTepPHANbI, TOCYAA,
UHCTPYMEHTBHI)

10. Mognenn.

11. ITeyarnpie nocoOus. (Tadnuupl, pa3naToYHBIE MATEPUAIIbI).

ObecrnieunBaeT BBITIOJIHEHHE SKCIEPUMEHTOB IO TeMaM Kypca
buznkm.

Kommnnexranus:

BbecnipoBonHOl MynbTHOATYUK MO (U3HKe € 6-10 BCTPOCHHBIMH
JNaT4YUKaMu:

u¢poBoit gaTauk TeMIepaTypsl ¢ TUANa30HOM HU3MEPEHHsS He yiKe
yeMm oT - 20 go 120C

HugpoBoit ngarynk aOCOMIOTHOTO JABJIEHUS C  JHANAa30HOM
n3mepenus He yxke uyeM ot 0 no 500 xIla

JlaT4MK MarHUTHOIO MOJISA C AUANA30HOM MU3MEPEHUs HE YXKE 4eM OT
-80 mo 80 mTn

JlaTunuk HanpsoKEHMs C AUana3OHAMH U3MEPEHHs HE YK€ 4eM OT -2
no+2B ; ot -5 1o +5B; ot -10 1o +10B; or -15 no +15B

Jaruuk TOKa HE yke 4yeM oT -1 no +1A

JlaTuuk akcenepoMeTp C Moka3areasMu He MeHee yeM: +2 g; +4 g;

ugposast madbopatopus 1o
p paTop
¢duznke (yaeHUIeCcKasi)

OTtnenbHBIC yCTPONCTBA!

USB ocumiorpad He MeHee 2 kaHana, +/-100B

AKceccyaphbl:

Kabenr USB coenuHuTEeIbHBIN

3apsimHoe ycrpoiictBo ¢ kabemem miniUSB  USB  Anpantep
JKCIIEPUMEHTOB

Kparkoe pykoBoncTBO no sKkcrutyaraunu mudposoii nadoparopuu
[IporpammHoOe obecrieueHne

Meroauueckue PEKOMEHaun (40 pador) Hanuuue
PYCCKOSI3BIMHOTO caiiTa nmoaaep:kku Hamudre BUIEOPOTHKOB.
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