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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypoBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npenMera «®Pusnka» B 00pa3oBaTEIbHBIX OPraHU3aLUsAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yueOHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CcpeaHero oo6mero oOpa3oBaHUA: JUYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpaMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus Ha YIIIyOIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

conepkanue yueOHoro npeamera «Pusnkay 1o rojgam o0ydeHUsI.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3nka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKU, TPAHCIIOPTA, OCBOECHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHCHUU UMHU YUCOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEACTABICHUI M COBPEMEHHBIE TEXHHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMoOHAIbHOTO MPUPOIOIOIB30BAHMS U SIKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHcTByromero (akropa ydeOHoOro mporecca. J[ns yriyOnéaHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nmepBom citydae npakTukym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOJATCA B MPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mno (@u3uke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUs W OcHalleHus: kabuHeta ¢usuku. I[lpu sToM oOecmneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3zenoB. st KaueCTBEHHBIX 3aa4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
0o0opyaOBaHUE 7S BHITIOJIHEHHSI YKa3aHHBIX B MPOTrpamMMe 10 QU3HKE YYCHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W O0ECIeYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUC TEMaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCA B pacdéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (POopMUpOBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMHUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3HUECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccUOHaIbHON NIESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUIUX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA MPAKTHUECKUX PpEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENICHMS] TOCTOBEPHOCTHU MTOJIY4YEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yrinyOnéHHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas )KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAIPSHKEHUS B LMY TOCTOSTHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEHBIE, HIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Npu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JIBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3unuu cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKkor IUpoThl. JBrkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS U Chjla TPEHUS TTOKOA.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBUYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCUMOCTH BpPEMEHM JBHKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MIEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHne KHHETUYECKON SHEPTUM TeJla IO TOPMO3HOMY MY TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPJIBIX TEJI M 00BSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieseil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaqbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. ['paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKOMN CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYMH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YpPaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKUE TPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuecTtBo TemnoTel. TemioéMKoOCcTh Tena. YAeabHass ©  MOJSIpHas
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOIUHAMUKU. BHYyTpeHHsIs1 sHeprusd. Koan4ecTBo TemioTh
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUSA «TEIUIOBBIX» OTXOJO0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEINIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanne mponecca OCThIBaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpa3oBanue u KoHIeHcalusl. Micnmapenue u kuneHue. Y aesibHas TeIioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEPTrUU B (Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  JKUIKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHMS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
IJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JUAICKTPUKH U MOJYNPOBOJTHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3yueHne npoTekaHus TOKa B LEIMH, COJAEpKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0OsI coenMHEeHUsT UICTOYHUKOB Toka, D/[C GaTapeii.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTA CHJIBI TOKa OT HAIpPSKEHUS Uil JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
[P KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOSATENIBHOTO paspsaaa. Moinus. [1nasma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yriny0aéHHOro ypoBHs B 10 ki1acce oCymiecTBIsIeTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: ABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas BeJIMYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosne. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTUYECKOT'0 OIUCAaHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aK0H COXpaHCHHS PHEPTHH MPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0€ KOoueOaHUl Ha yIpyroM MojBece.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBaHue SHEPTUU B IPYKMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenbhbiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOjieOaHUsS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHBIE Kosie0aHMUsl. BoeinyxneHHBIE
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepemenHblf TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbIil NEepeMeHHbI TOK. Pe3ucTtop, KoHaeHcaTop M KaTyllka
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TNpPU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHMOCTb YaCTOThI CBOOOJHBIX KOJIE€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinp 31eKTpOMarHuTHOTO reHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJEHCATOP B LENH MEPEMEHHOIrO
TOKA.

Pe3oHaHc mnpu 1OCIIETOBAaTENbHOM COEIMHEHHH PE3UCTOPA, KaTyIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KeHUE,  IpesIoMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispu3anys, tudpakius, nHTepdepeHIns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3akoHbI oTpaxkeHusi cBera. [locTpoeHue n3zoOpaxxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IPU MIEPEX0JIE€ MOHOXPOMATHUECKOT O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparoiue 1 paccenBatrolue JuH3bl. ToHKas inH3a. POKYyCHOE pacCTOSIHUE
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIETrO JUH3Y I0J IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpakinuonHas peméTka. YcCIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapaT, HpOCBETJIEHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu ceera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTep)EepeHnn U MOISIpU3aIii CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne nirHbl CBETOBOM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULBI. DHEPrus
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHsl GhoTodddexra. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpakawinyro moepxHocTh). OmbiTer II. H.
JleOenena.

BosiHoBeIE cBOMCTBA yacTul. BosHbl ne bpouns. nuHa BonHb! ne bpoiuist u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne YCTpPOMCTBa W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTMH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue muHelyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTo BOAOPOAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBUS. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. Conneunasi akTuBHOCTh. McTounuk sHeprun CostHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKAEHUU U 3BodtonMu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnioco0b1 m3MepeHus: PU3NYECKUX BEIIMUUH C UCTIOTH30BAHUEM aHAJIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, TPOBEpPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAUHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U ATUYECKOU chepax AesTeTbHOCTH YEI0BEKa, POJIb U MECTO (PUBHKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COAepKaTeIbHBIX MEKIIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEpUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAWHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBIECHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPIUH,  IEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUs KPUCTAIUTMUECKON PEeIETKH, CIIEKTPaIbHbIN aHaIu3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JMHUM 3JIEKTpONepeay, 3JIEKTPOABUraTeNb, pajgap, paIiuonpuEMHUK, TEJIEBHU30pP,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, sI€pHAsi SHEPreTUKA U SKOJIOTMUECKUE aCIIEKThI €€ Pa3BUTHS.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJDKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOLECCE PEATU3AMUA OCHOBHBIX HAINPABICHUMN
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJACHUCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIECHUE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI W LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHUIO B 00J1aCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS 1LI€JIEN YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuyecKkue JelcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKHX SBICHUAX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIWHUPOBATh W  BBIIONHATH pabOTy B YCIOBHSIX pEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHJAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIIBUTATh THUMOTE3y €€ peIICHHs, HaXOJUTh apryMeHThl  JJIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POpPMYNIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYECOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJCP)KaHWS B PAa3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyalldd M CMSTr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOoTHI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTHh U (DOPMYITHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(¢U3HUKN, TIOCTOSHHO TOBBIMIATH CBOW 0OOpPa30BATENbHBIN W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJETh HAaBbIKAMU I[IO3HABaTE€IbHOM pe(dlieKCMM Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOJIb30BaTh MPUEMBI peIIeKCUU AJIsl OIIEHKH CUTYalllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIUX I[PU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce A0CTHKEHHUS! JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPaMMBI TIO
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HANPaBIEHUS Pa3BUTHUA COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATLHBIM W3MEHEHUSIM U MPOSIBISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TMPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xon1ty o0yuenwnst B 10 kracce npenMeTHbIC pe3ynbTaThl HA YT1yOJIEHHOM yPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3UKU B COBPEMEHHOI Hay4HOM KapTHHE MHUpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU NIPEICTABICHUN O PU3NUECKON KAPTUHE MUPA,;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyitoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYyroe U abCOIIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJUIMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsi]], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuies Ajis CKOPOCTH W TEpEeMEIleHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tella), MpPHU HSTOM HCIOIb30BaTh
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEIHEH KHHETHMYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MPOIECCaX), TP ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS W 3aKOHBI AJICKTPOJWHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH KymoHna, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJSA, NPHHIMIT CYNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TPy 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaKKe TMPAKTHYCCKH Ba)KHBIE COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJIEKTpUYecKod menw, 3akoH J[xoyns—JIenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOLECCHl WM SBJICHHS, HMCIOIb3YS BEIMYHHBI:
nepeMelieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JIaBJICHUE, TOTCHIMAIbHAS DHEPT U, KHHETUYECKas SHePT U,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YOPYTOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHSI YIPYTOH
nedopMarvu Mpy>KHHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAS TeMIIeparypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAEealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/| uueanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIsI, HAMPSKEHHOCTD TOJISI TOYSHUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKAa, DJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  CONPOTHUBIEHHWE  y4acTKa  Ienu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [BIDKEHHWE YAaCTHI[ BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHOKeHHE, nuddy3us, ucrapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DH3UYECKON BETUUMHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JieaTh  BBIBOJBI 1O  pe3yJibTaTaM
MCCJICIOBAHMS,;



MPOBOJUTh KOCBCHHBIC HM3MEPECHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUIIOTE3HI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Ja NPy MPOBEICHUH UCCIIE0BAHNN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKyma W y4eOHo-
UCCJIEJIOBATEILCKOM M TPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemaTth pacy€THBIC 3aJayd C SBHO 33JlaHHOW U HESIBHO 3aJlaHHOU
¢u3nueckoi MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (u3nMueckoil MojenH, OTBeyarollel TpeOOBaHUSAM 3aadH,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TEOPHUM TPHU HMCTOJIb30BAHUM MAaTEMaTHUUYECKHUX METOJOB PEIICHMs 3ajad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS ¢ YIETOM MOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PACCYKJIEHUMN C OTIOPOI HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIIECCAMH, C
MO3UIUHI PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAITHBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH i JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IudHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHe (U3MIECKOTO
COIepKaHUSI C WCIOJIb30BAHMEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJy4YaeMylo  HMH(OpManMi© M  OLEHUBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
POEKTHBIX U YYEOHO-UCCIEeI0BATENBCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB IPYIIbI B PEIIEHHE paccMaTpuBaeMOi IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
NeSITEIHbHOCTH YeJOBeKa U JaJbHEHIIeM Hay4YHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIKCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoli Teopur B (POPMHUPOBAHMM TIPEACTABICHUN O (PU3HUESCKOMN
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh ycIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TOCTYJIAThI CIIEIIMAIIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJM3UPOBATH U OOBSICHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizenOepra, 3akOHbI COXpaHEHHUsS 3apsI0BOTO U
MacCOBOT'O YHUCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaTUOAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh TIOTCHIIMATIOB, SJEKTPOJBIDKYIAs CHUla, WHIYKIUS
MAarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, UHIAYKTUBHOCT,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIBI, SHEPTHS U UMITYJIbC (POTOHA, MAaCCOBOE YHUCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
doToanekTpuueckuii 3pdekt (hotorddexr), anpba- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHHE, CO37aBAEMOE MIJIOCKUM 3€PKAJIOM, TOHKOU JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpesie; NBUKEHHS HeOECHBIX TeJ, DBOJIOIMH 3BE3/] U BeeneHHo;
NPOBOAUTH HWCCIEAOBAHUE 3aBUCUMOCTEH (DHU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢usnuecknx BeMWMUYMH B BHUAE TpadukoB ¢ y4€TOM aOCOITIOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MPOBOJUTD OMBITHI TI0 TMPOBEPKE MPEIOKEHHONW THUIMOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0roIaTh TpaBuiia 0€30NMacHOro TPy/ia Py MPOBEACHUN UCCIICOBaHUN B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWU aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpA  WCIOJB30BAHUM MAaTeMaTHYeCKUX METOJOB pEIIeCHHUS 3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTETPALMUA 3HAHUM U3 JAPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTDH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaAJIM3UPOBATh U OLIEHUBATH MOCIIEICTBUS OBITOBOM U MPOU3BOCTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TNPOIECCaMH, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHS YEIOBEYECKOIrO
00111eCTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PadbOThl ¢ MHpoOpMauend (PU3NIECKOTrOo
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMaLIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTY IPYIIIbI, PAlIMOHATBHO PACIIPEAEATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.
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Ne i/ Konrtpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarnuTHO€ nose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHuTHAsE MHIAYKLNS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4decKue KoJIeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHAMHHBCKIE H JCKIPOMATHHITHRI 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 OnTHka 25 1 https://m.edsoo0.ru/0OBLJGNG69R
Hroro no pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosst CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHo-BOTHOBOM gyanu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 dusuka atoma 5 https://m.edso0.ru/Z1L.J435GQC
()]
4.3 H3HKa GTOMHOTO A7pa 5 https://m.edso0.ru/Q4WLMHS9T

QJICMCHTAPHBIX YaCTHUL]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo paznmeny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMHUU U ACTPO®U3UKHN
5.1 DNEeMEHTHI aCTPOHOMHUU M aCTPOPHU3UKU 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/EL9ALIAJIF
Wroro mo pazueny 16
Pa3znea 7. OGOBIIAIOIEE IOBTOPEHUE
Cucrtemaruzanus 1 0000IIeHne
MIPEIMETHOTO COJICPYKAHUS M OTBITA
7.1 NEeSTETLHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edso0.ru/PSCGRX7IW
n3ydeHuu kypca ¢uszuku 10 — 11
KJIacCOB
Hroro mo pazgeny 15
PezepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XLB
OBUIEE KOJIMYECTBO YACOB I10 170 16
[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®uznka — pyHaaMeHTaIbHas
HayKa O IIPHpoJIe

1-4.09

https://m.edso00.ru/4AGD12L.71X

Hayunsb1it MeTo1 mo3HaHus U
METO/Ibl UCCIIETOBAHUS
(bMBUYECKUX SIBJICHUHN

1-4.09

https://m.edsoo.ru/47JULOILY

OKCIEPUMEHT U TEOPHS B
MpoIIecce TTO3HAHMSI TPUPOIBL.
Ha6nronenune n sKcriepuMeHT B
¢busuke

1-4.09

https://m.edsoo.ru/RV2VFFZL6

CriocoOb1 M3MEpEeHUS
(U3NYECKUX BETUYNH

1-4.09

https://m.edsoo.ru/BKMS7EYO5

AGCOI0THAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BETMYHH

7-11.09

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B pusuke. Poib
1 MeCTO (PM3HKH B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTUHBI MUpPa, B
MPAKTUYECKOUN AEATEIBHOCTH
Ioaen

7-11.09

https://m.edsoo.ru/85PJ5YR4H

MexaHnueckoe OBUKEHUE.
CucremMa oTcyera.

7-11.09

https://m.edso0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUSI.
[Ipsimast u oOpaTHast 3a1a9n
MEXaHUKH

Pannyc-Bexrop maTrepuanbHON
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHar. TpaekTopusi.
[Tepememnienue. Cxkopocts. Mx
MIPOEKIIUN HA OCU KOOPJAUHAT

7-11.09

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpPHOE ITpsAMONIMHEHOE
nsuxenue. ['papuyeckoe
ONHCaHHE PABHOMEPHOTO
MPSIMOJIMHENHHOTO IBUKEHHUS

7-11.09

https://m.edsoo.ru/ZNKXP8MEF

10

CroxxeHue nepeMeeHnii u
ckopocrteid. Pemenue 3agau

14-18.09

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHast CKOPOCTb.
Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

14-18.09

https://m.edsoo.ru/YKQTQRS20

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUS C
MIOCTOSIHHBIM YCKOPEHUEM

14-18.09

https://m.edsoo.ru/N321FH2L1

13

CBoboaHOe najieHue.
VYckopenue cB0OOIHOTO
najieHus1. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U UX
rpaduxu

14-18.09

https://m.edsoo.ru/UYVYXC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

14

JIBuKeHHE Tena, OpOIIeHHOTO
MOJT YIJIOM K TOPH30HTY

14-18.09

https://m.edsoo.ru/\W6B8TSPKM

15

KpuBonuHeiiHOE IBUXKEHHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas u JIMHEWHAs: CKOPOCTb.
IIepnon u wacrora.
[leHTpOoCTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

21-25.09

https://m.edso00.ru/SGZQQF5H2

16

KonTponsHas pabora no teme
"Kunematuka"

21-25.09

https://m.edsoo.ru/DP1XR9HJI

17

[IepBb1ii 3ak0H HproTOHA.
HNuepumanbHble CHCTEMBI
otcuéra. [IpuHnmn
OTHOCHTEIBbHOCTH I ammiies.
HeunepnuanbHubie CHCTEMBI
oTcuéra

21-25.09

https://m.edso0.ru/8FO42H1L2

18

Cuna. PaBHOA€MCTBYIOIIAs CUiia.
Bropoii 3akon HeroTona. Macca

21-25.09

https://m.edso0.ru/2QC075VDL

19

Bzaumopericteue Ten. Tpetuit
3akoH HeroToHa

21-25.09

https://m.edsoo.ru/NAD4VZADH

20

HpI/IHHI/IH CYIICPIIO3UIHUU CUII.
Pemenue 3amau Ha IIPUMCHCHHEC
3akoHOB HproToHa

28.09-2.10

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJIEHTHOCTh
IPaBUTALlMOHHON U HHEPTHOMN
Macchl

28.09-2.10

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YCKOpEHHUe
cBOOOTHOTO TaICHUS

28.09-2.10

https://m.edso0.ru/36LBC4Z0QJ

23

JIBrKeHNE HEOCCHBIX TET H UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4eckasi CKOpOCTb.
3akonsl Kemnepa

28.09-2.10

https://m.edsoo.ru/F756CAPFB

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

28.09-2.10

https://m.edsoo.ru/RVV3SSwW081

25

Cuna tpenus. [Ipupona u Bujibl
CUJ TpeHus. J[BmxeHue B
JKUIKOCTH Y Tra3e ¢ Y4ETOM CHITbI
CONIPOTHUBIICHHUS CPEBI

5-9.10

https://m.edsoo0.ru/UP3KXCTQU

26

Jasnenue. ['napocrarndeckoe
nasienune. Cuina Apxumena

5-9.10

https://m.edsoo.ru/SWDUEVCQO2

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarenbHOE U
BpalaTeIbHOE IBIKCHHIE
TBEPJIOTO Tea

5-9.10

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIBI OTHOCHTEIIFHO
OCH BpalicHUs. IIneyo cunbl

5-9.10

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHue CuI, IPUIIOKEHHBIX K
TBepAOMYy Teny. LleHTp Tspkectu
Tesa. YCIIOBUS PaBHOBECHS
TBepJ0TO Tena. Buapl
paBHOBeECHs

5-9.10

https://m.edsoo.ru/VFOEBAS878

30

Pemenue 3amau

12-16.10

https://m.edso0.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonTtposnsHas paboTa o teme
"Munamuka. CTaTuka TBEPAOTO
Tena"

12-16.10

https://m.edsoo0.ru/4IHS90LZD

32

NMnynsc maTepuabHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cuctemsl
MaTepuanbHbIX ToUeK. Teopema
O JIB)KEHHMHM LIEHTpa Mace

12-16.10

https://m.edsoo.ru/3PBMZ3HI|I

33

Nmnynbe cuiibl 1 I3BMEHEHUE
WMIyJbCa TeJa. 3aKOH
COXpaHEHUS UMITYyJIbCa.
PeakTnBHOE IBIDKEHIE

12-16.10

https://m.edsoo.ru/ANJW80116

34

MoMeHT uMiynbca
MaTepuaabHON TOUYKH.
[IpencraBnenue o coxpaHeHUHU
MOMEHTA UMITYJIbCA B
LIEHTPaIbHBIX MOJISIX

12-16.10

https://m.edsoo.ru/CHS9DBRA4I

35

Pemrenue 3agau

19-23.10

https://m.edso0.ru/224025Z26M

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IepEeMELICHHUH.
I'padmueckoe npeacraBneHue
paboThl criibl. MOITHOCTD CHIIBI

19-23.10

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sHeprus.
Teopema 06 u3meHeHHH
KUHETUYECKOM SHEPTrUu
MaTepHanbHON TOUKH

19-23.10

https://m.edsoo.ru/N5SQCCI1EIM

38

IloTeHuManbpHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.

19-23.10

https://m.edsoo.ru/BHTO9WA4CQ



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

[TorenumanpHas 3HEPTHUSL.
Bropas kocMuyeckasi CKOpOCTh

39

Tperbst KOCMHUYECKast CKOPOCTb.
CBs13b paboTHI
HEIMOTEHINAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEPIUU

19-23.10

https://m.edsoo0.ru/66P2WGWS4

40

VYrpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeansHOM
KHUJKOCTH

5-6.11

https://m.edsoo.ru/OIC610G5F

41

KonTtponsHas padoTa o treme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

5-6.11

https://m.edsoo.ru/SO90PC322

42

PazBuTune npenacraBieHuit o
npupoje TeroThl. OCHOBHBIE
nonoxenus MKT. {uddyzus.
BpoyHOBCcKOE IBUXEHUE

9-13.11

https://m.edso0.ru/0ZTXY71SW

43

Crpoenue ra3000pa3HbIX,
KUAKUX U TBEPJBIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

9-13.11

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYI
(aromoB). KonmuectBo
Bemiectsa. [locrosaHnas
ABoraapo

9-13.11

https://m.edsoo.ru/5FCL7ZUUO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

T T -

45 eMHEpatypa. EILIonoe 91311 | https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenbcus

46 Pemrenne 3amau 9-13.11 https://m.edsoo.ru/EGRV58D9F
Wneansneiii ras. I'a3oBbie

47 16-20.11 https://m.edso0.ru/01M0X0OV4B
3aKOHBI
YpaBHenue Menpeneena- 16-20.11

48 N https://m.edsoo.ru/7TRAZ800M4
Knaneiipona. Pemenne 3amau
A0 . -

49 COJTIOTHA TeMTepatypa 16-20.11 https://m.eds00.ru/27RGL3V1G
3axoH JlaipTOHA
N3omporieccsl B HICATEHOM Ta3e

50 C MOCTOSTHHBIM KOJIMYECTBOM 16-20.11 https://m.edso0.ru/UQ9SUVODW
BELIECTBA
I'paduaeckoe npencraBneHne

51 M30IIPOIECCOB: U30TEPMa, 16-20.11 https://m.edsoo.ru/W1HC88PJ4
n30x0pa, n3obapa

52 OcHoBHoe ypaBHeHne MKT 23-27.11 https://m.edso00.ru/E65TLSWXG

53 Pemienue 3amau 23-27.11 https://m.edsoo.ru/8U427HI1YJ
CBs13b a0COJIFOTHOM
TEeMITepaTypbl

54 TepMoﬂHHﬁMquCKOH CHCTGMH 23-27.11 https://m.edso0.ru/N6ETZ0LDZ
CO CpeHel KMHETHYECKOM
SHEprueil mocTynaTeIbHOrO
TEINIOBOIO ABMKEHUS €€ YaCTHII
00600 .

55 ODIICHHE 1 CHCTEMATHAIUTA 23-27.11 https://m.edsoo.ru/EDM5ZTZCY

sganui o teMe "OcuoBsl MKT"



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY

56

KonTtposnsHas paboTa o teme
"OcnoBslt MKT"

23-27.11

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMuueckas cucTema.
3ajaHue BHEITHUX YCIIOBHM st
T/l cucrtemsl. BHenHue u
BHYTPEHHHE NTaPaMETPHI.
[TapameTpsr T/l cuctembl kak
CpeaHuE 3HAYEHUS BEJIUYMH,
OTNMCHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

1-4.12

https://m.edso0.ru/4L636LXVZ

58

HyneBoe nauano
TEPMOJUHAMUKHU.
CaMonpou3BOJIbHAS pelaKcanus
TJI cuctemsl K TEIJIOBOMY
PaBHOBECHIO

1-4.12

https://m.edsoo.ru/LYMWVLJRP

59

Mogenrs naecanbpbHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJIETH

1-4.12

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Knaneiipona u Beipa’keHHE 114
BHYTPEHHEHN SHEPTUU

1-4.12

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue ans BHyTpeHHEH
SHEPTUU OJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratnueckue u
HECTAaTUYECKUE MPOLECCHI

7-11.12

https://m.edsoo.ru/L1XUZJSC7

62

OnemeHTapHas paboTa B
TEPMOJUHAMUKE. Brruncienne

7-11.12

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

paboTsI 1Mo rpaduKy mpoiecca
Ha pV-guarpamme

63

Tennonepenaya kak croco6
M3MEHEHHs BHYTPEHHEH SHEPruu
TJ1 cucremsr 6€3 coBepIICHUS
paboThI

7-11.12

https://m.edsoo.ru/BDN5GEKP7

64

KonBekuus, TEmIonpoBOIHOCTD,
W3JIy4YCHHE

7-11.12

https://m.edso0.ru/QM4T9ETS8

65

KonmaecTBO TENIOTHI.
TemnoémkocTs Tema. Y neapHas
W MOJISIPHAS TETUIOEMKOCTH
BEIeCTBA. Y AeIbHAas TEII0Ta
CrOpaHus TOTUIMBA

7-11.12

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér xommvecTBa TEIUIOTHI
MU TETUIoNepeaue

14-18.12

https://m.edsoo.ru/B4NQ2B026

67

ITousarue 00 aguabaTHOM
npouecce. [lepBbrit 3akoH
TEPMOIUHAMHUKHU

14-18.12

https://m.edsoo.ru/SQXBMXFYN

68

KonunuectBo Temnots! u pabota
KaK Mepbl U3MEHEHHUS
BHyTpeHHel snepruun T/
CUCTEMBI

14-18.12

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3akoH TepMOAMHAMUKH
JUIS PAaBHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOGpaTtumocTs NpupoIHBIX
IIPOLIECCOB

14-18.12

https://m.edso0.ru/SBEBSKQ8G



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G

70

[TpuHIUITBI AENCTBUS TEMIIOBBIX
mamuH. KIT

14-18.12

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumanibHoe 3HaueHue KIIJI.
Huxn Kapuo

21-25.12

https://m.edso0.ru/QATFSEOKO

72

Pemenue 3amau

21-25.12

https://m.edso00.ru/0Q1VD6XJT

73

OKOJIOTUYECKHE aCIIeKThI
HCIIOJIb30BAHUS TCIIJIOBBIX
neurareiei. TemioBoe
3arpsI3HEHUE OKPYXKaIOLIEn
cpenbl

21-25.12

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3agau

21-25.12

https://m.edsoo.ru/UYVV9T878

75

O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUH 110 TEME
"TepmoarHamuka. TeroBbie
MaIlIuHBL"

21-25.12

https://m.edsoo.ru/AGUQLWI1EB

76

KonTtponsHas padoTa o Teme
"Tepmoannamuka. TerioBbie
MAaIIuHb"

28-30.12

https://m.edsoo.ru/X4AG7PJVJ

77

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KUIIEHUE. Y AeTbHas TemioTa
napooopa3zoBaHus

28-30.12

https://m.edsoo.ru/\W450551GQ

78

HacrllenHpie 1 HEHACKHIIICHHbBIE
I1aphl. KauecTBennas
3aBUCHUMOCTD IINIOTHOCTH U
JAABJICHUSA HACBIIICHHOTO I1apa OT
TCMIICPATYPhI, UX
HE3aBUCUMOCTh OT 00bEMa

28-30.12

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

HACBIIEHHOTO Hapa.
3aBUCUMOCTb TEMIIEPATYPHI
KUTICHUS OT JJABJICHUS B
KHUJIKOCTH

79

BiaxxHoCTh BO3MYyXA.
AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAXXHOCTH

11-15.01

https://m.edso0.ru/QRONGWOZS8

80

Pemmenne 3amau

11-15.01

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno.
Kpucrannnueckue u amopdHbie
Tena. AHM30TPOIHS CBOMCTB
KpHUCTAJIJIOB

11-15.01

https://m.edsoo.ru/YCMZ29JGZ

82

[naBnenue U KpUCTATUTU3ALMSL.
VY nenbHas TEIIOTA MJIaBICHUS.
CyOmumariust

11-15.01

https://m.edsoo.ru/\WYH1C81KN

83

Jedbopmaruu TBEpAOTO TENA.
Pactsoxenne u cxxatne. CaBur.
Monayns FOura. [Ipeaen ynpyrux
nedopmarui

11-15.01

https://m.edsoo.ru/961UIDFRU

84

TennoBoe pacmmpeHue
YKUJKOCTEH U TBEPABIX TEIL.
AHTapMOHHU3M TEILJIOBBIX
KoneOaHui YacTHIl BEIIeCTBA

18-22.01

https://m.edsoo.ru/1R1740Q0N

85

[IpeoGpazoBanue sHEpruu B
(haz0BbIX Mepexoaax

18-22.01

https://m.edsoo.ru/UUJQYTXYF

86

ypaBHeHI/IC TEIUIOBOro OanaHca

18-22.01

https://m.edso0.ru/5CV1KKTMW

87

Pemenue 3amau

18-22.01

https://m.edsoo.ru/2L7THENBQ2



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2

88

IIoBepXHOCTHOE HATSKEHUE.
Kanunnsipuele siBneHus.
JlaBnenue 1o HCKpUBJIEHHOU
IIOBEPXHOCTBIO KUJIKOCTH.
®opmyina Jlamnaca

18-22.01

https://m.edsoo.ru/Z9FYJNI4U

89

O00011IeHNE B CHCTEMAaTH3aLIH
3HaHMM 10 TeMe "ArperaTHbie
cocTosHus BemniecTtsa. Ma3oBbIe
nepexopl"

25-29.01

https://m.edso0.ru/V3TS29GT9

90

KonTponbHas paborta no teme
"ArperatHsle COCTOSIHUS
BemecTa. da3oBeie nepexopr"

25-29.01

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpU3aIus TeJl U €€
MPOSBJICHUS. DIICKTPUUECKHUI
3aps. JIBa BUIa DIEKTPUUECKHUX
3apsa0B. [IpoBoHUKY,
TUDJICKTPUKHU U
MTOJTYTTPOBOAHUKHU

25-29.01

https://m.edsoo.ru/ESV1QRBVX

92

DJIeMEHTapHbIN ANEKTPUUECKUI
3apsij. 3aKOH COXpaHEeHHs
ANIEKTPUYECKOTO 3apsjia

25-29.01

https://m.edso0.ru/QJTVE6HK7Q

93

B3aumopeiicTBue 3apsioB.
Toueunsle 3apsinpl. 3aKOH
Kynona

25-29.01

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

1-5.02

https://m.edsoo.ru/XCFAV8SHK

95

Onexrpuueckoe noiue. Ero
NEMCTBUE HA AIEKTPUUYECKUE
3apsbl

1-5.02

https://m.edsoo.ru/EF3CUR72W



https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W

96

Hanpsxénnocts
aNIeKTpuyecKoro moJist. [IpoOHbIi
3apsan. JInaun HanpspKEHHOCTH
AJIEKTPUYECKOTO MO,
OIHOPOIHOE AIEKTPUIECKOE
noJe

1-5.02

https://m.edso0.ru/9KBCOFP9X

97

IToTeHTIMaIBPHOCTH
3IEKTPOCTATUYECKOTO TOJIS.
Pa3HoCTh TOTEHITHAIIOB B
HaIpsDKEHNE

1-5.02

https://m.edsoo.ru/QJAHEFATR

98

[TorenumanpHas 3HEPTUs 3apsaa
B DJIEKTPOCTATUYECKOM TOJIE.
TToTenmman
ANEKTPOCTATUYECKOTO MO

1-5.02

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaNPSHKEHHOCTHU TOJIS U
Pa3HOCTH MOTEHIIMAJIOB [T
ANIEKTPOCTATUYECKOTO MOJIS

8-12.02

https://m.edsoo.ru/SWNQFLP9Y

100

[IpunHnun cynepno3unuu
AIEKTPUYECKUX MOJICH

8-12.02

https://m.edsoo.ru/\WS1GYR413

101

Pemrenue 3agau

8-12.02

https://m.edso0.ru/2630Y5063

102

ITone Toueunoro 3apsna. [lome
PaBHOMEPHO 3apsHKEHHOU cepbl

8-12.02

https://m.edso0.ru/BGX3JCTAQ

103

ITone paBHOMEPHO 3apsAKEHHOTO
o o0bémy mapa. [lome
PaBHOMEPHO 3apsyKEHHOU
0ECKOHEUHOM MI0CKOCTH

8-12.02

https://m.edsoo.ru/L4L5W448T



https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T

[IpoBogHUKH B

104 NIEKTPOCTATUYECKOM I10JIE. 15-19.02 https://m.edsoo.ru/6GVP71B38
Ycnosue paBHOBECHUS 3apsAI0B
JIMdIIeKTpUKY 1

105 MIOJIYTIPOBOTHUKH B 15-19.02 https://m.edsoo.ru/3G6DWKG2I
ANIEKTPOCTATUYECKOM II0JIC
Konpnencarop. DnekTpo€MKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh 15-19.02 https://m.edsoo.ru/GHLGD83X7
TJIOCKOTO KOHCHCATOpa

107 Hapanensiioe coeaumenie 15-19.02 https://m.edsoo.ru/60WN2ZDH8
KOHJICHCAaTOPOB

108 Hocrenoatentroe coenurente 15-19.02 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 | OMeprusapmkermoro 22-26.02 | https://m.edso0.ru/SW376XS21
KOHJICHCAaTOpa

110 Pemenne 3anau 22-26.02 https://m.edsoo.ru/NLHAFI8Y'Y
JBr>keHue 3apsiKEeHHON

111 YaCTHIIbI B OJTHOPOTHOM 22-26.02 https://m.eds00.ru/9PGVSYIWG
AIEKTPUIECCKOM I10JIC

112 Pemtenue 3amay 22-26.02 https://m.edsoo.ru/UXI1USMXW
O000I11IeHNE U CUCTEMATH3ALMS

113 3HAHHUH 110 TEeME 1-5.03 https://m.edso00.ru/QCIRPYCGA
"OnexkTpuueckoe mnojue"

114 | Komrpoibnas pabora o Teme 1-5.03 | https://m.eds0o.r/WRQGZBRF7
"Onextpuueckoe noie"”

115 | Cwwna roka. TocTosmibi Tok 1-5.03 | https://m.eds0o.ru/L8LEAKUVS

YcnoBus CYIIECTBOBAHUSA



https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5

MOCTOSIHHOT'O 3JICKTPHYCCKOI'O
TOKa

Hcrounuku Toka. Hanpsokenue

116 1 IIC 1-5.03 https://m.edsoo.ru/RUFC4YTDO

117 ;iﬁpz“::cif{e gi‘;::ﬂiigﬁm 1-503 | nhttps://m.edsoo.ru/64VZXZ2GP
3aBUCUMOCTb COTPOTUBIICHUS

118 Zf:;i;iﬂonﬁﬁ;f;mm ot 9-12.03 | https://m.edsoo.ru/KE2FEN35X
MTOTIEPEYHOTO CEUCHHUS

119 YACIIBHOE CONpOTHBICHHE 9-12.03 https://m.edsoo.ru/YAZTZRZAI
BeniecTBa. Pemenune 3amau
IlocnegoBarenpHOE,

120 napajieIbHOe, CMEIIaHHOE 9-12.03 https://m.edsoo.ru/VE37ERCK6
COCIMHEHUE MPOBOTHUKOB
Pacué€t pa3zBeTBIEHHBIX

121 aneKTpudeckux mneneii. [Ipapuma 9-12.03 https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemtenue 3amay 15-19.03 https://m.edsoo.ru/LXRB618PO

123 I;ZESI?;;ZI;EHT;;LZTOK& 15-19.03 https://m.edsoo.ru/PLTTBZGPC

124 Pemtenue 3amay 15-19.03 https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTh IEKTPUYCCKOTO

125 ToKa. TemnnoBass MOIIIHOCTb, 15-19.03 https://m.edsoo.ru/CONEPSIIH
BBIJIEIIsIeMasi Ha PE3UCTOPe

126 Pemenue 3amau 15-19.03 https://m.eds00.ru/90KODG7HY



https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY

O/1C u BHyTpEeHHEE

127 22-26.03 https://m.edsoo.ru/MGCEWIVUL
COTPOTHBIICHNE HCTOYHHUKA TOKA
3akoH OMa 1St TTOJTHOM
128 (3aMKHYTOM) AJIEKTPUUECKOM 22-26.03 https://m.edsoo.ru/XQP3R9DK4
LIETTH
129 Pemenue 3amau 22-26.03 https://m.edsoo.ru/XDAVLS3JL
130 MOoOIIHOCTh UICTOYHHKA TOKA 22-26.03 https://m.edsoo.ru/OWH2Q5J0S
131 KopoTkoe 3ambikanmne 22-26.03 https://m.edsoo.ru/9WFHKYNVF
132 Konpnencarop B uenu 5.0.04
ITOCTOSTHHOTO TOKa
133 Pemienne 3amau 5-9.04 https://m.eds00.ru/52KZZJPDT
Pemrenue 3agad mo teme
134 "[TocTOSIHHBIN ANTEKTPUUECKUMA 5-9.04 https://m.edso0.ru/5175121DC
TOK"
Pemrenue 3agad mo reme
135 "[TocTOSIHHBIN TTEKTPUUECKUMA 5-9.04 https://m.edsoo.ru/DX6SFSQ5I
TOK"
Pemrenue 3agaud mo reme
136 "[TocTOSIHHBIIN TTEKTPUUECKHMA 5-9.04 https://m.edsoo.ru/K835E5INT
TOK"
O000I11IeHNE U CUCTEMATH3ALMS
137 3HaHui no Teme "TlocTosTHHBII 12-16.04 https://m.edsoo.ru/WXUI1RUC5
3JIEKTPUYECKUN TOK"
KonTponsHas pabota o Teme
138 "IIOCTOSIHHBIN 2IEKTPUUECKUI 12-16.04 https://m.edso0.ru/7S4PGOQHP

n

TOK



https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP

139

DnexTpuyeckas IpoBOJUMOCTh
pa3IMYHbIX BELECTB.
DNEeKTPUYECKUM TOK B METAILJIAX.
CBepXInpoBOIUMOCTb

12-16.04

https://m.edsoo0.ru/DVV219CC72

140

DneKTpUYeCKuil TOK B
pacTBOpax M paciiaBax
ANEKTPOIUTOB. 3akoHbI Papayes
IS 2JIEKTPOJIN3a

12-16.04

https://m.edsoo.ru/36L9OKOEE

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

12-16.04

https://m.edsoo.ru/ MEDWMLCJ6

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Baxyymubie npu0opbl

19-23.04

https://m.edsoo.ru/HNIAJ5B73

143

DIIEKTPUYECKUI TOK B
MOJIYIPOBOAHUKAX

19-23.04

https://m.edsoo.ru/56 KAVJECB

144

[TonynpoBoAHUKOBBIE TPUOOPHI

19-23.04

https://m.edsoo.ru/EKLRQTDAX

145

®U3NYECKUH TPAKTUKYM I10
teme "V3MepeHue CUiibl ToKa U
HaMpsHKEHUS B LU
MIOCTOSIHHOTO TOKa MPH MOMOLIU
aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTEIBHBIX TPUOOPOB" HITH
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopue o pusuke.
[Ipumeps! u3mMepeHus
(bu3MYECKUX BETUYHH MPU
MTOMOIIIN KOMIIBIOTEPHBIX
TaTYUKOB"

19-23.04

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

Pu3NYEeCKU NPAKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHHUS C
LEJIbI0 ONIPEAETICHUS
MTHOBEHHOM ckopocTH"

19-23.04

https://m.edsoo.ru/CN3FHCY83

147

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue yckopeHus
IIpY IPSIMOJINHEWHOM
PAaBHOYCKOPEHHOM JIBWKEHHH I10
HaKJIOHHOM IJIOCKOCTH" WK
"HccmeqoBanne 3aBUCHMOCTH
MyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBUOKEHUH"

26-30.04

https://m.edso0.ru/70Y40Y610

148

DuU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue yckopeHust
CBOOOIHOTO ITafieHus" Win
"N3ydyeHue NBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

26-30.04

https://m.edsoo.ru/87JADYSZ2

149

DuU3NYECKUH TPAKTUKYM I10
teme "V3ydueHue IBHKEHUA Tella
10 OKPYXKHOCTH C TIOCTOSTHHOM
10 MOJYJIFO CKOPOCThIO" MIH
"UccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHus
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB”

26-30.04

https://m.edsoo.ru/DY1D4C16J

150

Du3NYEeCKU NPAKTUKYM 10
teMe "H3mepenue
PaBHOJIEHCTBYIOLIEN CUIIBI IIPU

26-30.04

https://m.edso0.ru/ZTOFG6J4U



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U

JBUKEHUH OpYyCKa 10
HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BpEMEHU
JBUKCHHS OpyCKa 1o
HAKJIOHHOM IIJIOCKOCTH HA
3a/IaHHO€ PACCTOSTHUE OT €ro
Macchr"

151

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
3aBHCHMOCTH CHJI YIIPYT'OCTH,
BO3HHKAIOIIHNX B TIPY)KUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 JNErkuit 6J10K"

26-30.04

https://m.edso0.ru/UL391C40D

152

DuU3NYECKUH TPAKTUKYM I10
teme "M3mepenue

ko3 duimenta TpeHUs 1O
BEJIMYHMHE YIIIOBOTO

ko3 duimenTa 3aBUCUMOCTH
Frp(N)" wim "HccnenoBanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C
NepeMEeHHbIM KOA(pPHUIIUEHTOM
Tpenus" wn "M3yuenue
JIBUKEHHS TPpy3a Ha By C
TpeHHeM"

3-7.05

https://m.edsoo.ru/78PENYQOAZ



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

153

Pu3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue ycioBui
paBHOBECHs TBEPAOTO TEIA,
HMMEIOIIETO OCh BpallleHUs" UiH
"KoHcTpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyrocta" win "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TENA,
MMEIOIIEro IUIOIa (b OTophI"

3-7.05

https://m.edso0.ru/MI0QT27R6

154

@u3NYEeCKU NPAKTUKYM 110
teMe "M3MepeHne nMmynbca
TeJa M0 TOPMO3HOMY ITyTH" MIIH
"N3mepeHue cuisl TATH,
CKOPOCTH MOJIENH
AIEKTPOMOOUIISI U MOILIHOCTH
cunbl Taru'" win "CpaBHEHUE
W3MEHEHHUs UMITYJIbCa Tella ¢
UMIYJIbCOM CHUJIbI" UITH
"HccnenoBanue cCoOXpaHEeHUS
HMITYJIbCa IPU YIPYIOM
B3auMOJICHCTBUN" YIIN
"N3MepeHne KUHETHYECKOM
SHEPrUM Tejla 0 TOPMO3HOMY

n

yTH

3-7.05

https://m.edsoo.ru/FZ0CNRGTA

155

dusnueckuil MpakTUKYM 110
teme "N3ydeHue
M30TEPMUYECKOrO MpolLecca
(pexoMeHJ0BaHO
UCTOJIb30BaHue U(PPOBOI

3-7.05

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

naboparopun)" wiu "M3ydueHue
M30XOPHOTO Ipoiiecca" uiu
"N3yuenune n300apHOTro
nporiecca" unu "lIpoBepka
ypaBHEHUS COCTOSTHUS"

156

@u3NYEeCKU NPAKTUKYM 110
teme "M3Mmepenne ynenpHOou
TEIIOEMKOCTH" MIIN
"UccnenoBanue mpoiecca
OCTBLIBaHHMS BEIECTBA" HIIH
"UccnenoBanue agnadaTHOTO
npouecca" nnu "N3yuenne
B3aMMOCBSI3U PHEPTUHU
MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U
TEMITepaTyphbl KATICHHSI
JKuaKocTen"

3-7.05

https://m.edsoo.ru/PPBTS0U4D

157

DuU3NYECKUH TPAKTUKYM I10
teme "M3ydyeHue
3aKOHOMEPHOCTEH HCITapeHUs
xkunkocten" nm "M3mepenue
yIIeIbHOM TEIUIOTHI MJIaBICHUS
npga" unm "M3ydyenue cBONCTB
HACBIILIEHHBIX MTapoB" WK
"U3mepenue abCoIOTHOM
BJI&YKHOCTH BO3/yXa U OLICHKa
Macchl NapoOB B IOMEIIEHUH".
W3mepenune koa¢puirenta
MMOBEPXHOCTHOTO HATSKEHUS

10-14.05

https://m.edsoo.ru/0ZA5PMDO07



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

158

Pu3NYEeCKU NPAKTUKYM 110
teme "HaGmonenue
MpPEBpAILCHUS SHEPTHH
3apsHKEHHOr0 KOHEHCAaTopa B
SHEPTHIO U3ITyICHUS
ceeroanonaa" i "Nsyuenue
MPOTEKaHMsSI TOKA B ST,
coJiepskalieil KoHjaeHcarop" wiu
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
MOCJIEIOBATEILHOM CO€/IMHEHUU
KOHJIEHCAaTOPOB"

10-14.05

https://m.edsoo.ru/5SBPTN1YZU

159

®u3nYeCcKUil NPAKTUKYM IO
teme "UcciaenoBanue
CMEIIAaHHOTO COCTMHCHUS
pe3ucropoB' win "M3mepenue
YAEIBHOTO COMPOTHUBIICHUS
MPOBOJTHUKOB" WIIH
"UccneqoBanue 3aBUCUMOCTU
CHJIbI TOKA OT HANPSHKEHUS JUIs
JIaMIIbl HaKaJuBaHus"

10-14.05

https://m.edsoo.ru/UAIS3VVKE

160

Ou3nyecKuil MPakTUKyM 1O
teMme "HaOmronenue
anektpoaunza" win "3mepenue
3apsga OJHOBAJIEHTHOIO HOHA"
m "HccnenoBanue
3aBUCHMOCTHU CONMPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHarne

10-14.05

https://m.edso0.ru/72JJ3YC6L



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L

BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”

161

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTu3anys 3HaHuH 110
teme "Kunemaruka"

10-14.05

https://m.edsoo.ru/LQO93M5SQ

162

PesepBubiit ypok. O60011eHNE 1
CHUCTEeMaTH3als 3HAHUI 10
teme "JluHamuka"

17-21.05

https://m.edso00.ru/S7CS1UFMI

163

PesepBubiit ypok. O60011eHNE U
CHUCTEeMaTH3alysl 3HAHUI 0
teme "CTaTuka TBepIoro temna"

17-21.05

https://m.edsoo.ru/XVYUMKRX6N

164

PeseprubIit ypok. O6001eHNE 1
CHUCTEeMaTH3alusl 3HAHUH 0
TeMme "3aKOHBbI COXpaHEHUs B
MexaHuke"

17-21.05

https://m.edso0.ru/C37WXULT?2

165

Peseprubrit ypok. O6001eHNE 1
cUCTEMAaTU3alys 3HaHUH 110
teMe "OCHOBEBI
MOJIEKYJIIPHOKHHETHYECKO M
Teopun"

17-21.05

https://m.edsoo.ru/3PBKBKI6D

166

PesepBuslit ypok. O600mIeHE U
CHCTEMAaTH3aLMs 3HaHUH 110
teme "TepmoanHamMuka.
TemnoBsle MaIIMHBI"

17-21.05

https://m.edsoo.ru/1ZZC67VF1

167

PesepBHriit ypok. O600IeHE U
CHUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "ArperaTHble COCTOSTHUS
BemecTBa. das3oBbie nepexoap!”

24-26.05

https://m.edsoo.ru/1YSH3LOLN



https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN

168

PesepBHeiit ypok. O600IICHNE 1
CHUCTEeMaTU3als 3HAHUI 110
TeMe "DnekTpuyeckoe noJie"

24-26.05

https://m.edsoo.ru/URWB5CULE

169

PesepBHeIii ypok. O600IICHNE 1
CHUCTEeMaTU3alus 3HAHUI 110
teme "llocTosTHHBIN
ANEKTPUYECKHI TOK"

24-26.05

https://m.edsoo.ru/ANCOULLOV

170

PesepBubIit ypok. O60011eHNE U
CHUCTEeMaTH3alrs 3HAHUI 0
TeMe ""TOKM B pa3nnyHbIX
cpenax"

24-26.05

https://m.edsoo.ru/\WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16



https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

BzanmoielicTBrE TOCTOSTHHBIX
MAarHUTOB U TTPOBOTHUKOB C
TOKOM. MarauTHoOE 1oJe.
I'unore3a Ammnepa

1-4.09

https://m.edsoo.ru/H05J3PQ24

Bextop MarHMTHOM MHAYKIUH.
[TpuHIMIT Cynepno3uiuu
MAarduTHBIX TToNeH. JImann
MarHUTHON MHIYKIUH

1-4.09

https://m.edsoo.ru/OYNNE57SO

MarsuTHOe moJie IMPOBOAHHUKA C

TokoM. OnbIT Dpcrena

1-4.09

https://m.edsoo.ru/F10ASACBX

Cuna Amriepa, €€ HanpaBJIE€HUE
U MOJIyJTb

1-4.09

https://m.edsoo.ru/1JEDF5HEN

Pemrenue 3agau

7-11.09

https://m.edsoo.ru/R80PKEZP4

[Ipumenenue 3akoHa Amriepa.
DNEeKTPOU3MEPUTEIbHbBIE
MPUOOPHI

7-11.09

https://m.edsoo.ru/5A2ACKSRB

Cuina Jlopenia, e€
HaIpaBJICHUE U MOTYJb.
JIB>KeHHE 3apsHKCHHON
YacCTHULbI B OJIHOPOTHOM
MarHUTHOM II0JIE

7-11.09

https://m.edsoo.ru/6MB8YZ8TN

Pemenue 3amau

7-11.09

https://m.edsoo.ru/FWURORSOE



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE

7-11.09

9 Pa6ora cunbl Jlopenia https://m.edsoo.ru/MTHD23745

10 Pemrenne 3amau 14-18.09 https://m.edsoo.ru/GH8JAPHBQ
MarnuTHOE 110J1€ B BEIICCTBE.

11 DeppOMArHETHKH, TTApa- 1 14-18.09 | hitps://m.edso0.ru/W7THGQBK7O
InaMarHCTuKu
OCHOBHBIE CBOICTBA

12 (beppomarHeTKos. 14-18.09 https://m.eds00.ru/960J4E47D
[IpumeHeHne
(heppoMarHeTHKoB
P -

13 " cliicHre safat HOHTeMe 14-18.09 https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe 101

P

14  CHICHIE Sa7aT 10 TEME 14-18.09 | https://m.edso0.ru/MPCUALFIM

MarauTtHoe noJjie

SIBreHME ANEKTPOMArHUTHOM

15 nHaykiuy. [ToTok BekTopa 21-25.09 https://m.edsoo.ru/\V7BSKAUS89
MarHUTHON MHIYKITUU

21-25.09 .

16 OJ1C unayKIMH https://m.edso0.ru/8STLELGTJZ
3 I .

17 AKOTL SICKTPOMATHHITHOH 21-25.09 https://m.edsoo.ru/7TEOPOGAR3
unaykuu dapanes
B ) .

18 MXPEBOC STCKTPHACCKOE TOJIC 21-25.09 https://m.edsoo.ru/IONVHO1NK
Toku dyko

19 IC HrAyKIH B ABIKYIIAXCA 21-25.09 https://m.edsoo.ru/X00ISRAA1
MIPOBOTHUKAX

20 Pemenue 3amau 28.09-2.10 https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna 28.09-2.10 https://m.edsoo.ru/GIRNARYL9



https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9

22

NupyktuBHOCTH. Karymka
WHAYKTUBHOCTH B LEIH
IOCTOSIHHOI'O TOKa

28.09-2.10

https://m.edsoo.ru/37WBAJCTF

23

SAsnenune camounaykiuu. J/C
CaMOWHTyKIIHH

28.09-2.10

https://m.edsoo.ru/99CECGMBH

24

SHCpFI/IfI MAar"amTHOTIO I10JIA
KaTyliKu C TOKOM.
DNeKTPOMarHuTHOE ToJIe

28.09-2.10

https://m.edsoo0.ru/PS4XRHOGS

25

Pemenne 3amau

5-9.10

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"OnekTpoauHaMuka'

5-9.10

https://m.edsoo.ru/MWZCM1SBLO

27

KonTponbnas paborta o teme
"OnexTpoauHamMuka"

5-9.10

https://m.edsoo.ru/N9QLKI45Y

28

KoneobarensHas cucrema.
CBo0OoaubIe KOoJIeOaHus.
I'apmonundeckue KoaeOaHus

5-9.10

https://m.edsoo.ru/R7D8WGSTQ

29

Kunematuueckoe u
IUHAMWYECKOE OIMCaHNE
KOJIEOaTEILHBIX IBUKEHUI

5-9.10

https://m.edsoo.ru/GLUGM9A5P

30

DHEPreTUIECKOE ONMUCAHUE.
BrIBOI IMHAMHYECKOTO
OTMCAHUS TAPMOHUYECKHUX
KOJIe0aHUU U3 UX
SHEPreTHYECKOro U
KHHEMAaTHYECKOI'0 OIUCAHUS

12-16.10

https://m.edsoo.ru/3A83V2VLE

31

Ammutyna u ¢aza Koyebanui

12-16.10

https://m.edsoo.ru/IRUHIPMT1



https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1

32

[Tepros u yacToTa KoJIeOAHHIA.
[Teprox MabIX CBOOOIHBIX
KoJieOaHU MaTeMaTHYECKOTO
MasTHHKa. [leprox cBOOOIHBIX
KoJIe0aHUI IPYKUHHOTO
MasiTHUKA

12-16.10

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaroiue KojieoaHusl.
BoinyxaeHnbie KkoneOaHusl.
Pe3onanc

12-16.10

https://m.edsoo.ru/TGTJTWAUOQ

34

ABTOKOIIEOAHUA

12-16.10

https://m.edsoo.ru/BW1KOUGVP

35

Pemenue 3agau

19-23.10

https://m.edsoo.ru/XPWCJ9CPJ

36

Ypok-koHpepeHIus
"MexaHuyeckue koneOaHus B
MY3bIKaJIbHBIX HHCTPYMEHTAX"

19-23.10

https://m.edsoo.ru/DAYGBRUY]J

37

O00011eHNEe U CUCTEMATU3 AL
3HAHUHU II0 TEME
"MexaHndeckue Kojaeoanus"

19-23.10

https://m.edsoo.ru/SV7MHCH10

38

DJIEeKTPOMAarHUTHBIC
kosieOanusa. KonebarenpHbIN
KOHTYP

19-23.10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Cs3b
aMIUIMTYbI 3apsiia
KOHJIEHCATOpa ¢ aMIUIATY 101
CHJIBI TOKA B KOJIEOATEIbHOM
KOHTYpE

19-23.10

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs YHEPTUU B
UJealbHOM KoJIe0aTeTbHOM
KOHTYpE

5-6.11

https://m.edsoo.ru/MMO1P2WQON



https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN

41

3aTyxatromue

OJICKTPOMArHUTHBIC KoJIeOaHwsI.

BrinyXeHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHus

5-6.11

https://m.edsoo.ru/4VHIISUMW

42

IIepemennslii TOK. Pe3ucrop u
KOHJIEHCATOP B LU
IIEPEMEHHOT0 TOKa

9-13.11

https://m.edso00.ru/0OG6JQHTOD

43

KaTYHIKa HHAYKTHBHOCTH B
e NEpEMEHHOTO TOKA

9-13.11

https://m.edsoo.ru/6P4EK01H7

44

3akoH OMa JuIsl JJIEKTPUYECKOU
L[ENU IEPEMEHHOTO TOKa

9-13.11

https://m.edsoo0.ru/P1FZDISQV

45

MoniHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEUCTBYIOIIIEE
3HAYEHUE CUJIBI TOKA U
HaIPSHKCHAS

9-13.11

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B anekTpruyecKoit
Lenu

9-13.11

https://m.edsoo.ru/AYQWXESRA

47

Pemrenue 3agau

16-20.11

https://m.edsoo.ru/0CVLSMIOS

48

WneansHbIif Tpancopmarop.
[IpousBoicTBO, Nepenaya u
noTpeOJIeHNE AIEKTPUIECKONH
SHEPruu

16-20.11

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTHYECKHE PUCKH IIpH

IIPOU3BOACTBEC JICKTPOOHCPIUH.

KynbTypa ncnons3oBanus
JJIEKTPOIHEPIUH B
NOBCEIHEBHON KU3HU

16-20.11

https://m.edsoo.ru/UYDMJIDXZW



https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW

16-20.11

50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2

51 Permenue 3a1a4 16-2011 | https://m.edsoo.ru/7TUFPEF3KK
O06o01IeHre U CHCTeMAaTH3aIus

52 SHAHMILTIO TEME 23-27.11 | https://m.eds00.ru/I6YYY79EQ

DNeKTPOMAarHuTHbIE

KoJiebanus"
MexaHu4eCcKUe BOJIHBI.

53 XapakTepUCTHKU 23-27.11 https://m.edso0.ru/OP6YANBXC
MEXAaHNYCCKUX BOJIH

54 CBoiicTBa MEXaHMYECKHUX BOJIH 23-21.11 https://m.eds00.ru/4S5QXKBUX

23-27.11 .

55 3ByK. XapaKTepUCTHKH 3BYKa https://m.edsoo.ru/UEH3ZVKKV
HNudpa3Byk u ynbTpasByk.

56 [IIymoBOE 3arpsi3HEHHUE 23-27.11 https://m.edsoo.ru/24XDNL1P1
OKpY)Karolen cpeibl

57 Pemtenue 3amay 1-4.12 https://m.edso0.ru/SWQQHEYAJ
DJEeKTPOMArHUTHBIC BOJIHBI.

58 N3nydyeHue 35eKTpoMarHuTHIX 1-4.12 https://m.edsoo.ru/EHMGUTOBG
BOJIH
DHeprust MeKTPOMAarHUTHBIX

59 BoJiH. CBoOlicTBa 1-4.12 https://m.edsoo.ru/HOOHGO6V5
AJIEKTPOMArHUTHBIX BOJIH
[Ikana 35eKTpoMarHUTHBIX

T -
60 BOJIH. L PHMCHEHHE 1-4.12 https://m.edsoo.ru/RZ8BKEKVL

3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY



https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL

61

HpI/IHHI/IHBI paaruoOCBA3U U
TeneBueHus. Paguonokanus.
DNeKTpOMarHUTHOE
3arpsAI3HEHUE OKPYXKaIoLen
Cpelibl

7-11.12

https://m.edsoo.ru/7TKCCHOBN5

62

KonTtposnsHas paboTa o teme
"Konebanus u BOaHBI"

7-11.12

https://m.edsoo.ru/NJT16HVEI

63

Cger. 3aKOH NPSMOJMHEHHOTO
pacmpocTpaHeHHs CBETa

7-11.12

https://m.edsoo.ru/K5RDTMZWV

64

Pemenue 3ana4 Ha npuMeHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

7-11.12

https://m.edsoo.ru/3H2YL4R4I

65

Otpaxenue csera. [lnockoe
3epkasio. Cdeprueckoe 3epKaio

7-11.12

https://m.edso0.ru/TIX9ZBOSG

66

[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb
npenomienus. [lonxoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbliA YyroJ MOJIHOTO
BHYTPEHHETO OTPaKEHUS

14-18.12

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3amau Ha IIPUMCHCHUC
3aKOHOB OTPaXXCHUA U
IIpCIIOMIICHUS CBCTA

14-18.12

https://m.edso0.ru/C4D3UDGG4

68

XoJ J1yder B IIpU3Me.
Jucnepcus cera. CoxxHbIN
cocTaB Oenoro cBerta. LBeT

14-18.12

https://m.edsoo.ru/HYZWS63L2



https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2

JInn3sl. POKyCHOE pacCTOSTHUE

69 14-18.12 https://m.edso0.ru/SXWYEXTXM
Y ONITHYECKAsi CUJIA JIMH3BI
[Toctpoenue n3obpakeHuil B

70 JIMH3aX U UX CUCTEMaX. 14-18.12 https://m.edso0.ru/6SRTDG4V7
YBeIU4eHNE JIMH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300pakeHui, MOIy4aeMbIX C 21-25.12 https://m.edsoo.ru/YAGCQPWZX
TTOMOTIIBIO JIMH3

72 ['ma3 xak onruyeckas cucrema 21-25.12 https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipeaenst

73 MIPUMEHUMOCTH 21-25.12 https://m.edsoo.ru/OENIDYBRZ
T€OMETPHYCCKOMN ONTHKH

74 (CKOpOCTB CBETa I METOZLb! ee 21-25.12 https://m.edsoo.ru/lUCGBDSEVT
U3MepeHus

75 Jucniepcus cBera 21-25.12 https://m.edsoo0.ru/1VIJZOF05

76 Hurepdepennus creta 28-30.12 https://m.edso0.ru/ZQB6756KE
KorepeHTHbIE HCTOUHUKH.

77 VYcnoBus HAOMIOAEHAA 28-30.12 https://m.edso0.ru/HIXX3P5WN
MaKCUMYMOB 1 MUHUMYMOB

78 Pemtenue 3amay 28-30.12 https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenne naTepdhepeHITUN 11-15.01 https://m.edsoo.ru/111SQL6DM

80 Judpakuus cBeTa 11-15.01 https://m.edsoo.ru/KPOD2N63D
JludpakuronHas pemeéTka.

81 YcnoBue HAOIIOAEHUS TJIaBHBIX 11-15.01 https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau 11-15.01 https://m.edsoo.ru/LI6LZ3AWE



https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE

83

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

11-15.01

https://m.edsoo.ru/TWKJKW3NH

84

Pemenue 3amau

18-22.01

https://m.edsoo.ru/766EAF7DL

85

CBeTOBBIC SIBJICHUS B IPUPOJIC

18-22.01

https://m.edsoo.ru/VJW9IR3ES

86

O00011IeHNE ¥ CUCTEMATH3AIMS
3Hanui o reme "Onruka"

18-22.01

https://m.edso00.ru/ZQ1JZ7TMYC

87

KonTponsHas paborta 1o teme
«OnTtuka»

18-22.01

https://m.edsoo.ru/M WVWMVVM1ARQU

88

I'panupl MPUMEHUMOCTH
KJIACCHYECKOW MEXAHUKH.
3aKOHBI JIEKTPOJUHAMUKH U
MPUHIIUIT OTHOCUTEIBHOCTH

18-22.01

https://m.edso0.ru/GT085PL4Q

89

[Toctynatel cnenuanabHOM
TEOPUU OTHOCUTEIBLHOCTU

25-29.01

https://m.edsoo.ru/S5VL5W7WK

90

[IpocTpaHCTBEHHO-BpEMEHHO M
unTepBai. [IpeoOpa3zoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH.
3amMmeyieHre BpEMEHU U
COKpAII[EHUE JITTUHBI

25-29.01

https://m.edsoo.ru/7ZFT XIX84

91

9Hepr1/151 " UMITYJIBC
pCHHTHBHCTCKOﬁ HaCTHUIbI

25-29.01

https://m.edsoo.ru/GPUPD6117

92

CBsI3b MaCCHI C 3HepFHefI u
HUMITYJIbCOM pCHHTHBHCTCKOﬁ
YaCTHUIIBI. 3Hepr1/m ITOKOA

25-29.01

https://m.edso0.ru/UOC7TGTEMG



https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG

PaBHOBecHOE TemiIoBoe

93 25-29.01 https://m.edsoo.ru/YWVZA9QOH
U3IyYCHUE
94 3akoH cMmenennd Buaa 1-5.02 https://m.edsoo.ru/R1JD6DWAM
T M. II
95 frioTesa V1 LUTaHKa o 1-5.02 | https://m.edso0.ru/RW82CYUSY
kBaHTax. ®OTOHEI
96 DHeprusi ¥ UMIyasc HoToHa 1-5.02 https://m.edsoo.ru/14SLLOJ97
®ororddext. OnbiTh A. T
97 CroneroBa. 3aKOHBI 1-5.02 https://m.edsoo.ru/NM4VEIDIM
dboTtorddexra
YpaBHeHre DUHIITEHA AJIsI
98 dotorddekra. "Kpachas 1-5.02 https://m.edso00.ru/DOQYSU4GM
rpanuna” gorosddexra
.0 IT. H.
99 Hlasienne caera. OmbiTs! 8-12.02 https://m.edsoo.ru/1746VVP412
JleOGenena
100 BoJHOBEIE CBOMCTBA YaCTHUIL 8-12.02 https://m.edsoo.ru/UMEW9AQOCE
Bounnsl ne bpoitns. Jlmuna
Enoi
101 BOJHBLZIE BPOHIIA 1 pasMEpbI 8-12.02 https://m.edsoo.ru/MVA3A30ZQ
00J1aCTH TOKAIN3AUN
JBIOKYIICHCS YaCTUIBI
K } N
102 OPHYCKYIAPHOBOTHOBOH 8-12.02 | https://m.eds00.ru/2XMBTMSAQ
Jyau3m
103 | Hbpaxuui SICKTPOHOB Ha 8-12.02 | nhttps://m.edsoo.ru/XH242PNOK
KpHCTajIax
Crnenuduka u3MepeHui B
.C
104 | M{KPOMHUPS. LOOTHOMICHIA 15-19.02 | https://m.eds00.ru/BMLOCWUSGS

HEOIPEIEIEHHOCTEN
I'eiizenOepra



https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

105

Pemenue rpaduyeckux 3amau

15-19.02

https://m.edsoo.ru/D207BTWDJ

106

Pewrenne pacy€THbIX 3a1a4

15-19.02

https://m.edsoo.ru/ZUBH25VJIV

107

KonTtponsHas pabota 1o
temaMm: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

15-19.02

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI 11O UCCIIEIOBAHUIO
cTpoenus aroMa. [lnanerapnas
Moienb atoMa Pesepdopaa

15-19.02

https://m.edsoo.ru/SMMRTGFK1

109

[Tocrynater bopa

22-26.02

https://m.edsoo.ru/SWV5SUN8J

110

Buner ciektpos. CriekTp
YPOBHEU 3HEPTUM aTOMa
BOJIOpOJA

22-26.02

https://m.edsoo.ru/T6T3FTQ6Y

111

CrionTanHoe u BBIHYKJICHHOC
HU3JTy4CHUC CBETA

22-26.02

https://m.edsoo.ru/WJ95LAQOO0P

112

Jlazep

22-26.02

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozaens sipa
I'eitzenOepra-MBanenko. 3apsin
Y MacCOBOE YHUCIIO Spa.
H3oTomel. PagnoakTHBHOCTE

1-5.03

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paJIMOaKTUBHOIO
pacnaaa. CBoiicTBa
MOHHU3UPYIOIIETO U3ITY4CHHUS.
BiusiHue pamnoakTHBHOCTH Ha
YKUBBIE€ OPTraHU3MBI.
Jo3umerpus

1-5.03

https://m.edsoo.ru/8QM2PG4JI

115

DHeprus CBA3U HyKJIIOHOB B
snpe. Snepusie cuibl. [edekr

1-5.03

https://m.edsoo.ru/YOQ4MRH2H



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H

Macchl sapa. SAnepHeie
peakuuu. SnepHble peakTOpHlI.
[TpoGnemsbl ynpaBisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThI
Pa3BUTHS AEPHON YHEPTETUKU

116

Merons! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactull. DyHaMeHTaIbHbIE
B3auMOJeNCTBUA. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o
CrangaptHoit moaenu. KBapk-
TJIFOOHHAsI MOJIENb aIJPOHOB

1-5.03

https://m.edsoo.ru/1EJHULHD5

117

®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast
Martepus U TEMHas SHEPTHSL.
EnunctBo huzmveckoit
KapTUHBI MUpa

1-5.03

https://m.edsoo.ru/A6IW5WE4Z

118

OTansl Pa3BUTHA aCTPOHOMMUU.
3HadeHHe ACTPOHOMUHU

9-12.03

https://m.edsoo.ru/KG802NR9U

119

[IpMEHMMOCTD 3aKOHOB
(bu3ukn 11 00BICHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTo bl
ACTPOHOMUYECKUX
HCCIeIOBAaHUN

9-12.03

https://m.edsoo.ru/WIQ1L87R6



https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIIBI, PaIHOTEICCKOTIBI,
BHEAaTMOC(EepHast aCTPOHOMHS

9-12.03

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3B€3aH0r0 Heoda.
Co3Bes3aus, spkue 3BE31pbl,
IIJTAHETHhI, UX BUJIUMOC
JIBUOKCHHE

9-12.03

https://m.edso0.ru/TNS5KWOTY

122

Conneunas cucrema. CoJHIE.
ConHeyHast aKTUBHOCTb.
Wcrounuk sueprun ConHua u
3BE3]

15-19.03

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/IBI, NX OCHOBHBIC
XapakTepucTuku. /lnarpaMmma
"creKTpaIbHbIA KIace —
CBETUMOCTB"

15-19.03

https://m.edsoo.ru/AXHH46BIR

124

3Be3 bl TIIaBHOMI
MOCJIEN0BATEILHOCTH

15-19.03

https://m.edsoo.ru/IF3TMPI101

125

Buyrpennee crpoenue 3BE3/1.
CoBpeMeHHbIE MPEICTaBICHUS
O TIPOUCXOKJICHUH U BOJIOLINHI
CouHiia ¥ 386311, DTalkbl XKU3HU
3BE3]

15-19.03

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yre — Hama
lNanaktuka. TUnbl raJakTUK.
Uépuble IbIpBI B AApAX
raJJakTUK

15-19.03

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa06ma.

22-26.03

https://m.edsoo.ru/UCGD0OBD7Y



https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y

Teopus boibmoro B3peIBa.
PenukroBoe n3nydeHue

128

MacmtaGHast CTpyKTypa
Bcenennoii. MeraramakTuka

22-26.03

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie mpo6iembl
aACTPOHOMHH

22-26.03

https://m.edsoo.ru/M\WCAIUBA20

130

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
MAarHUTHOTO TIOJISI TIOCTOSTHHBIX
marauToB'" nian "UcciaenoBanue
CBOMCTB (peppOMarHeTHUKOB"
nnn "HccienqoBanne aeicTBUS
MMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

22-26.03

https://m.edsoo.ru/OJIEYJBSH

131

DuU3NYECKUH TPAKTUKYM I10
teme "M3MmepeHune cuiibl
Awmnepa" wim "U3ydyenue
3aBUCHUMOCTH CHJIBI AMIiepa OT
cuibl Toka" wim "OnpeneneHue
MarHUTHOM MHAYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJIBI
Awmmnepa"

22-26.03

https://m.edsoo.ru/567ERZSQT

132

Ou3nyecKuii MPakTUKyM 10
teMme "UcciaenoBanue IBICHUA
3NEKTPOMAarHUTHOM MHIYKIUU"
nnu "OnpeneneHne HHIYKINU
BUXPEBOIO0 MarHUTHOTO MoJs"

5-0.04

https://m.edso0.ru/6041U180D

133

Du3HYEeCKU MPAKTUKYM 10
teme "HccnenoBanue sBIeHUA

5-9.04

https://m.edsoo.ru/FNW63917S



https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S

camouHaykuuu" win "Coopka
MO/IEJH AIIEKTPOMArHUTHOTO
reHeparopa"

134

@u3NYEeCKU NPAKTUKYM 110
teme "U3mepenue nepuoaa
cBOOOTHBIX KOJIEOaHH
HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"

5-9.04

https://m.edsoo.ru/GAXGUGIKA

135

@u3NYEeCKU NPAKTUKYM 110
teme "l[IpeoOpazoBanue
SHEPTHUH B IPY>KUHHOM
MasiTHUKeE"

5-9.04

https://m.edsoo.ru/SJISHWUJFI

136

®u3nYeCcKUil NPAKTUKYM IO
teme "UccienoBanue
IIEPEMEHHOT0 TOKa Yepe3
MIOCJIEA0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop’ i
"UccnenoBanue pabOThI
HWCTOYHHKOB CBETA B LIETIH
MepeMEHHOT0 ToKa"

5-9.04

https://m.edsoo.ru/LNOY8MGT9

137

Ou3nyecKuii MPakTUKyM 10
teMe "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

12-16.04

https://m.edsoo.ru/7TER2Y2WQ

138

Ou3nyecKuii MPakTUKyM 1O
teme "M3mepeHue nokasatens
MpEeIOMIICHHUS CTeKIa" Uiu
"TTonryuenue n300pakeHUs B

12-16.04

https://m.edsoo.ru/PSFJZF82U



https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U

CHUCTEME U3 IUIOCKOTO 3epKajia U
JTAH3EL"

139

@u3NYEeCKU IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha
puUMepe XUAKUX JTUH3)" Win
"Usmepenue hoKycHOTO
PacCTOSIHHS PACCEHBAIOIINX
uH3"

12-16.04

https://m.edso0.ru/Q0Q2UZ8N9

140

®u3nYecKuil NPAKTUKYM IO
teme "Habmonenue
TUppaKkuK, UHTEpPEpEeHIUN U
noJiipu3anuu ceera'

12-16.04

https://m.edsoo.ru/RIEYWY7CM

141

DuU3NYECKUH TPAKTUKYM I10
teme "OnpeaeeHne UMIyabca
Y DHEPTUU PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsDKEHHBIX YaCTHIL B
MarHuTHOM TmoJie)"

12-16.04

https://m.edsoo0.ru/OTLRWY3PW

142

DU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue nocTosHHOM
[1nanka Ha ocHOBE
uccaenaoanus porodddexra”
uind "Uccnenosanue
3aBUCHMOCTH CUJIbI TOKA Yepe3
CBETOJIMOJ OT HaIpsHKeHNA"

19-23.04

https://m.edsoo.ru/Y34AXQNLN

143

Du3nYeCKU MPAKTUKYM 10
teme "HccnenoBanue cnekTpa

19-23.04

https://m.edsoo.ru/8PYJEZYBO0



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0

Pa3pexEHHOTO AaTOMAPHOTO
BOJIOPO/Ia M U3MEPEHUE
OCTOSTHHOM Prnbepra"

144

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
paaroakTUBHOTO (hOHA C
WCIIOJIb30BaHUEM JI03UMeTpa”
unu "V3ydeHue norionieHus
OeTa-yacTull aJtoOMUHUEM"

19-23.04

https://m.edsoo.ru/C3HI5S5E4

145

®u3nYecKuil NPAKTUKYM IO
teme "HabOmronenust 3BE€31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C UCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUI
JUISL OTIPEIeICHUS MTOJIOKEHUS
HeOeCHbIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3nusi CeBepHOTro
MOJIyIIApUs U ApKUE 3BE3bI"
nnu "HaOaroneHus B TEIECKOII
JlyHbl, TIaHET, TYMAHHOCTEH U
3BE3IHBIX CKOIJIEHUN"

19-23.04

https://m.edsoo.ru/PR4K00VZY

146

O000I11IeHNE U CUCTEMATH3AL S
3HaHu#. Posib pu3uku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMAILHOM
1 ATHYECKOH cepax
JIeSITEeILHOCTH YEJIOBEKa

19-23.04

https://m.edsoo.ru/XABKPSEJ3



https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3

147

O0o01enne u cucremaTu3anus
3Hanuil. Posis 1 MecTo Gpusuku
1 aCTPOHOMMH B COBPEMEHHOM
Hay4HOU KapTHHE MHpa

26-30.04

https://m.edso00.ru/G145HQT3W

148

O06001IeHne 1 cUCTEMAaTH3AIUS
3HaHui. Posb usnueckoit
Teopuu B GOPMUPOBAHUU
Mpe/icTaBIeHUH 0 GU3NYECKOM
KapTHHE MHUPa, MECTO
($u3NIeCcKoi KapTUHBI MHpPA B
0011IeM psi;Ty COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
MPEJICTaBICHUN O TPUPOJIE

26-30.04

https://m.edso0.ru/AOX66 XKGX

149

O00011IeHNEe U CUCTEMATU3 AL
3gagui o treMe "Kunematuka"

26-30.04

https://m.edso0.ru/34RK44YVZ

150

O00011eHNE U CUCTEMATH3ALMS
3gagui mo teMe "Kunematuka"

26-30.04

https://m.edsoo.ru/EOD18QXGW

151

O00011eHrEe U cUCTEMATU3ALIIS
3HaHui no Teme "uHamuka"

26-30.04

https://m.edsoo.ru/VTQF4UOXU

152

O0001IeHrEe U cUCTEMATU3ALII
3gagui o treMe "CraTtuka
TBEpAOro Tema"

3-7.05

https://m.edsoo.ru/ASCP8EJHX

153

O00011IeHNE U CUCTEMATH3ALIMS
3HAHUU 110 TeMe "3aKOHEI
COXpaHEHUsl B MEXaHUKe"

3-7.05

https://m.edsoo.ru/7A6P6FWC2

154

O00011IeHNE U cCUCTEMATU3 AU
3gaHui 1o TeMe "OCHOBEI

3-7.05

https://m.edsoo.ru/JRCSWNXDH



https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH

MOJIEKYJIIPHO-KUHETHYECKO U
teopun"

155

O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MaIIHHbB"

3-7.05

https://m.edsoo.ru/10P456\W0O8

156

O0600611eHre U cucTeMaTu3anus
3HaHMM 10 TeMe "ArperaTHbie
cocTosiHus BeiecTBa. Pa3oBbie
nepexonr”

3-7.05

https://m.edsoo.ru/VOTG69RUR

157

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"Onexrpuueckoe noie"

10-14.05

https://m.edsoo0.ru/76P5KZV5A

158

O00011IeHNEe U CUCTEMATU3 AL
3gagui Mo tTeMe "I1ocToSHHBIN
AIEKTPUYECKUN TOK"

10-14.05

https://m.edsoo.ru/86VR2HMRJ

159

O00011eHNEe U CUCTEMATU3 AL
3gagui mo teMe "Toku B
pa3IM4HBIX cpenax"

10-14.05

https://m.edsoo.ru/ESIK18H3F

160

O0001IeHrEe U cCUCTEMATU3ALII
3HaHUHU 110 TeMe "MarauTHoe
noie"

10-14.05

https://m.edso0.ru/30X0JJYUH

161

PesepBHbiit ypok. O600mIeHEe
M CUCTEMAaTH3alMs 3HAHUH 110
TeMe "DJIEKTpOMarHuTHast
UHIyKOus"

10-14.05

https://m.edsoo.ru/LUNKZLURY

162

PesepBHrlit ypok. O600mIeHE
Y CHCTEMaTH3allus 3HAaHHUH 10

17-21.05

https://m.edsoo.ru/3F07MLKSL



https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL

Teme "MexaHnYeCcKue
Kxosebanus"

163

PesepBHeIit ypok. O000IICHNE
U CHCTeMaTH3alus 3HaHU 110
Teme "DIeKTpOMarHuTHbIE
KoseOanus"

17-21.05

https://m.edsoo.ru/FM1LEP76S

164

PesepBubIit ypok. O6001eHIE
Y CHCTEeMAaTH3allus 3HaHUH 10
TeMe "MexaHnueckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

17-21.05

https://m.edsoo.ru/JDEW35XXF

165

Peseprubriit ypok. O600meHne
Y CHCTEeMAaTH3allus 3HAaHUH TI0
teme "OnTuka"

17-21.05

https://m.edsoo.ru/MWJLMATIT6

166

Peseprubiit ypok. O6001eHIE
U cUCTeMaTu3alusl 3HaHHUH 110
teme "OcHoBbl CTO"

17-21.05

https://m.edsoo.ru/NB6V3ZB81

167

Peseprubriit ypok. O600meHNE
Y cUCTeMaTH3alus 3HaHHUH 110
teme "KopnyckyisipHo-
BOJIHOBOM nyanu3m"
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24-26.05
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (pr3KKH B (POPMHUPOBAHUT
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh I'paHUIIBI NPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJEsei:
MarepuaigbHas TOYKA, HWHEPIHAIbHAs CHUCTEMa OTCuéra, aOCOJIIOTHO
TBEPAOE TENO, UACAIbHBIN Ta3; MOJEIU CTPOCHHS Ta30oB, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA HJIEKTPUYECKUM 3apsa — IpPU PEIICHUH
(bu3nueckux 3aaa4y

10.3

PacnioznaBate ¢usnyeckue sBieHUs (TpolecChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJIEKYISIPHO-KHHETHYECKOH TEOpHH
CTPOCHHSI  BEIIECTBA W  DICKTPOAWHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE TBUKEHHE, CBOOOTHOE MaJIeHUE Tell,
JBYDKEHUE 0 OKPYXHOCTH, MHEpLUs, B3auMojeiictBue ten; quddysus,
OpOYHOBCKOE ABWKEHHE, CTPOCHUE KHUAKOCTEN U TBEPIBIX TENI, U3MEHEHHE
00béMa Ten TpPU HarpeBaHWW (OXJIAXKICHUHW), TEIUIOBOE pPaBHOBECHE,
UCIlapeHHue, KOHJAEHCAllMs, IUIABJICHUE, KPUCTAJUIM3ALUSA, KUIICHHUE,
BIIQ)KHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUM B
3aKpBITOM COCYZE, CBSI3b MEXAY IapaMeTpaMu COCTOSHHUS rasa B
U30IIpoLIeccax; JAEKTPU3aLUs TeJl, B3aUMOIeHiCTBHE 3apsi10B

10.4

OnuceIBaTh MEXaHHMYSCKOE JABMKCHHUC, UCII0JIb3Ys (1)I/ISI/ILIGCKI/IG BCJIIMYHHBI.
KoopauHaTta, IyTb, HEPEMCIICHUEC, CKOPOCTH, YCKOPEHHUEC, Macca TCa,
CuJjia, UMITyJIbC T€Jia, KHHCTHYCCKasd JSHCPrus, MOTCHIHAIbHAs SHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHM4YCCKasi MOIIHOCTb, IIPpHU OIIMCaHHUUN
IIpaBUJIbHO TPAKTOBATb (1)H3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMbIX BCJIIMYUH, UX
0003HAYEHUS U CAWHHUIBI, HAXOOUTH (I)OpMYJ'ILI, CBA3BIBAOIIUC NAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4€HHBIE TEIJIOBBIC CBOWCTBA T€JI U TEIUIOBBIE SBJICHUS,
UCIIOJIb3Ys (PU3UYEeCcKHe BEJIMYMHBL: JaBJIEHHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi ~ JHEprusi  XaOTHMYECKOTO  JIB)KEHUS  MOJIEKYJ,
CPEIHEKBAJpAaTUYHAsI CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3HEprus, pabdoTa rasa, Ko3(QUIMEHT MOJE3HOro AECHCTBUS
TETJIOBOTO JIBUTATEIS; TP OMMCAHUU MTPABUIIbHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IUHMIIBI, HAXOIUTh
(dopMyIbl, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIHUYUHY C JPYTUMH
BEJIMYUHAM




10.6

OnuceiBaTh  U3yYEHHBbIE  JJIEKTPUYECKHE CBOWCTBA  BEIIECTBA U
AJIEKTPUYECKHE SIBICHUS (TPOLIECCHI), UCTIONB3YS (PU3NUECKUE BETHYNHBIL:
JNIEKTPUYECKUIN 3apsill, DJEKTPUYECKOE II0JIe, HANPSKEHHOCTh IIOJIA,
IIOTEHLMAJ, Pa3HOCTh IOTCHLHMAJIOB; IIPU OIMCAaHUU IPABWIBHO
TPAaKTOBATh (PU3UIECKUI CMBICI UCTIOIB3yEMBIX BEIMYHMH, UX 0003HAUYCHUS
U €IUHUIIBI; YKa3bIBaTh (POPMYJbl, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMU BEIMUYUHAMU

10.7

aHaM3UpPOBaTh  (U3MYECKUE TPOIECCHI W SIBICHUS, HCIOJB3YA
¢u3nveckre 3aKOHBI M IPUHIMIIBL: 3aKOH BceMHUpHOTO TsaroteHus, |, Il u
Il 3axonb! Hp0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPruH, 3aKOH
COXPAaHEHHUS HMIyJbCa, MPUHIMI CYNEPHO3ULUU CWJI, [PUHIMI
paBHOMNpaBUsl  MHEPUUAIBHBIX  CHCTEM  OTCY€Ta;  MOJEKYJISpHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeIHEell KHHETHYECKON DSHEpruu TEeMJOBOIO JBM)KEHUS MOJIEKYNI C
abCOIOTHOM TeMIlepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHHS EKTPUUECKOTO 3apsaa, 3akoH KynoHa; nmpu 3ToM pa3nuyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAKEHHE U
yCIIOBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATP OCHOBHBIC TPUHIUIBI JCUCTBUS MaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3iuyarb yCJIOBUS UX 0O€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3MUYECKHUX SIBICHUH U
MPOIIECCOB C KCIIOJIb30BAaHHEM MPSMBIX M KOCBEHHBIX W3MEPEHHU; TPH
stoM (opmyaupoBaTh TmpobieMy (3agady) W THUIOTE3y Yy4eOHOTO
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYUH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHEIN CIIOCO0 HU3MEPEHUA U HCIIOJIB30BATh
HN3BECTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MCKIY q)HSquCKI/IMI/I BCINMYMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHI/II71; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bl/IKCI/IpOBaTB PE3YyJIbTAThL HOHy‘lGHHOﬁ 3aBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobnronath npaBuiia 6€300aCHOTO TPY/AA IPU MPOBEIEHUH UCCIIEI0BAHUII
B paMKax y4eOHOro »SKCIEPHUMEHTa, Yy4eOHO-HCCIIENOBATENbCKON U
IPOEKTHOM AEATEIIbHOCTU C UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOHCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemats pacuéTHbple 3aauu ¢ SBHO 3aJlaHHOW (U3UYECKON MOJENbIO,
UCTIOJB3Ys (PU3HUECKHe 3aKOHBI M IPUHIIMIIBI; HA OCHOBE aHAIIM3a YCIOBHS
3a/1a4u¥ BEIOUpaTh (PU3MUECKYIO MOJIEIb, BBIACISITH (PU3UUECKUE BETUIHMHBI




u (opmynbl, HeoOXoAUMBIE IS €€ pEIIeHUs, MPOBOIAUTH PACUETHl U
OILICHUBATh PEATLHOCTH MOJyYCHHOTO 3HAUYCHUS (PU3MUECKON BEITUYHHBI

10.14

Pemats KaueCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEIPOTUBOPEUUBYIO LIENOYKY PACCYXICHUM C ONOpPOW Ha H3Y4YEHHbIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  pelieHUH  yuyeOHBIX  33Jad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJOTHH Il TIOMCKAa, CTPYKTYPHPOBAHW,
UHTEpPIPETAlM U TPEACTaBICHUS Y4eOHONH M Hay4YHO-IIOMYJISIPHOMN
UHPOpPMALIMK, TOJYYCHHOW W3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKH
aHAIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoauTE mHpHMEpHl BKJIala POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MHUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBarh TeopeTHUECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU
g oOecniedyeHus Oe€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOUCTBAMH, JUISI COXPAHEHHSI 370POBbS U COOTIOICHUS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme c BBINOJIHEHHEM PA3IUYHBIX COLMAJIBHBIX pOJeH,
IUIAHUPOBATh Pa0OTy TPYIIIEI, PATMOHAIEHO pacHpeeiiaTh 00S3aHHOCTH
W TUIAaHUPOBATH NESITEIHHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJICKBATHO
OIICHWUBATh BKJIAJ KaXIOTO W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHEro 001ero o0pa3oBaHusi

111

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOU HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTHH, B MPaKTUYECKOW NEATEIBHOCTH JIOJEH, LEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUPA

11.2

Y4uUTHIBATH rpaHullbl MMPUMCEHCHUA H3YUYCHHBIX (I)I/ISI/I‘ISCKI/IX MOJICICH:
TOYEYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sACepHad MOJCIIb aTOMa, HYKJIIOHHAasA
MOJCJIb aTOMHOT'O Apa IMPpU pCHICHUN (1)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MPOIECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH M KBAHTOBOW (DU3UKH: dIIEKTpUYECKas
IPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJICHCTBME MAarHUTOB, OJJICKTPOMArHHUTHAS  WHAYKIHS,
JIECTBUE MAarHUTHOTO MOJIsI HA TIPOBOJHUK C TOKOM U JIBWXKYILIUKCS 3aps/,
3IEKTPOMarHUTHbHIE KoJeOaHus u BOJIHBI, MPSIMOJIMHEITHOE




pacnpoCTpaHeHHE CBETa, OTPaKEHHE, MpPEIOMJICHUE, WHTEeP(PEpEHIHs,
mrQpakus 1 NOJISpU3aLUs CBETa, TUCIIEPCHS CBETa, (POTOIIEKTPUICCKUIA
ad ekt (poTodddexT), CBETOBOE TaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIGKTpa  aToMa  BOJIOPOJAA, €CTECTBEHHAass M  HMCKYCCTBEHHas
PaAnOaKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIiCTBa BCUICCTBA (BHGKTPI/I‘I€CKI/I€, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 NPOBOJUMOCTh pa3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIE sIBJICHHUS (IIPOIECCHI), HUCMOJB3YSd (pusmueckue
BEJIMYMHBL:  JJICKTPUYECKUH  3apsl, CWiIa TOKa, DJIEKTPUYECKOE
HaTpsDKEHHUE, DIIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh TOTEHIIMAJIOB,
OJIC, pabota TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Amrepa, cujia
HopeHua, WHAYKTUBHOCTb KaTyYIOKH, OSHCPIrusA OJICKTPUUYCCKOTIO U
MarHUTHOTO TMOJIEH, MEepPHOJ M YacToTa KojebaHui B KojeOaTelIbHOM
KOHTYpe, 3aps] © CWia TOKa B TMpoIecce TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE pacCTOSIHUE M ONTHYecKas
CuJia JIMH3bI, IPH OMMMCAHUU MPABUIBHO TPAKTOBATb (1)H3I/I‘-IGCKPII>’I CMBICJI
HCIIOJIB3YEMBIX BCIWYHUH, HUX o0Oo3HaueHus u CAMHUIBI; YKa3bIBaThb
(hopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DPU3MYECKYIO BEIMYMHY C JIPYTHMMH
BCIIMUYMHaAMU

115

OnuceiBaTh M3y4eHHbIE KBAHTOBBIC SIBJICHHUS U IPOLIECCHI, HCIOIb3YA
(¢u3nuecKkue BEIWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJMHA
BOJHBI M YacTOTa CBETa, DJHEPIUsd U UMIYIbC (OTOHA, TEPUOJ
MOJIypacnaja, SHEeprus CBsI3U aTOMHBIX sJep; NMPU OMHUCAHUU MPABHIIBHO
TPaKTOBATh (GPUINYECKUI CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS
U eIMHUIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMU, BBIYUCIATH 3HAUYECHUE (PUINYECKOU
BEJIMYMHBI

11.6

Ananu3upoBath (U3MYECKUE TPOLECChl M SIBICHUSA, UCIOJIb3YA
¢uznueckue  3aKOHBI M NOPUHOUOBL  3akoH  OMa,  3aKOHBI
MOCIIEZI0BATEIBHOIO U MapajuIeIbHOTO COSAMHEHUS MMPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW HMHAYKIUH, 3aKOH
OPSIMOJIMHEIHOTO PACHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe DiHIITeiHAa s poTodddexTa,
3aKOH COXpaHEHHUs SHEPruu, 3aKOH COXpPaHEHHMs] HUMIYJIbCa, 3aKOH
COXpaHEHHUs DJEKTPUUECKOTO 3apsa, 3aKOH COXPaHEHUS MacCOBOTO
yucia, MocTynarsl bopa, 3akOH paJnoakTUBHOIO pacnaja; Mpu 3TOM
pa3nuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe
BBIP2KEHUE U YCTIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpa HWHAYKIUHW MArHUTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CrtpouTh U OMHCHIBATh M300paKEeHUE, CO3[aBAEMOE TUIOCKUM 3EpKaJioM,
TOHKOMW JTUH30U




11.9

BremonaaTs OKCIICPUMCHTBI 110 HCCJICIOBAHUTIO CI)I/ISI/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB € HCIIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX M3MEpPEHUU; IIpU
9ToM (opMynupoBate npobieMy (3agady) M THUNOTE3y y4eOHOTro
9KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 IPEI0KEHHOTO 000pYyI0BaHMUS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcCymecTBIATh MPSIMbIE U KOCBEHHBIC M3MEPEHUST (PM3MUECKUX BEITUYNH;
IIpY 3TOM BBIOMpATh ONTHUMAJIBHBIN CHOCO0 M3MEPEHHUsT M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCMMOCTH (DPU3UYECKUX BEIUYHH C HCIOJIH30BAHUEM
MIPSIMBIX U3MEPEHHUIT; IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHUKCHPOBATH
pe3ynbTaThl TMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B BHJIC
Tabnuil ¥ rpadMKOB, JIEaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CoOmronats paBuiia 6€30MacHOro TPy/ia MPH MPOBEICHUN UCCIIEIOBAHUN
B paMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON W
HpOGKTHOﬁ ACATCIIBHOCTH C MCIIOJIB30BAHUECM U3MEPUTCIIBHBIX YCTpOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHpie 3amaunM ¢ SIBHO 3aJaHHOW (DU3UYECKON MOJIENbBIO,
HCTIONB3Ys (pr3UUecKre 3aKOHBI M PUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BRIOUPATh GU3UIECKYIO MOJIENb, BBIACITEH (PU3NUECKUE BETUIHHBI
u GopMynbl, HEOOXOAUMBbIE sl €€ pElIeHHs, TPOBOIUTh PACUETHI U
OIIEHUBATH PEATHHOCTh MOJTYYECHHOTO 3HAUYCHUS (PU3UUECKON BETUUNHBI

11.14

Pemars KayeCTBEHHbIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXICHUH C ONOpOH Ha H3Yy4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SABIICHUS

11.15

Hcnonb3oBarh  mpu  pemieHUH — yuyeOHBIX  3a3Jad  COBpPEMEHHbIE
UH(GOPMALMOHHBIE  TEXHOJIOTUM U1 [OWCKAa, CTPYKTYPHUPOBaHUS,
UHTEpIpPETallud U TPEACTaBICHUS Y4eOHONH M HAy4YHO-NOMYJISIPHOMN
uH(bOpMAaIlMKY, TOJYYEHHON W3 pPa3iIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMIIbLI IEeNUCTBUS MallluH, HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB; pa3jindath YCJIOBUSA HX 0e30MacHOro MCHOJIL30BAaHHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTe mHpHUMEpHl BKJIa/la POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS IO (PU3UKE B TOBCETHEBHOM KU3HU
s obecriedeHUst 0€30MAacHOCTH MpH OOpalleHuu ¢ npubopamMu u
TEXHUYECKUMHU YCTPONUCTBAMM, JUIl COXPAHEHUs 37J0POBbS U COOIIOAEHUS
HOPM DKOJIOTHUECKOTO IOBEJAEHUS B OKPYXaIOUIEH cpere

11.19

PaboTtath B Tpynme C BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh paboTy IPYIIIb, PALlMOHATIBHO PACHpENeiiaTh 003aHHOCTH
U TUIAaHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJeKBAaTHO




OLCHUBATL BKJIaJ KaXJIOTO0 H3 YYAaCTHHUKOB TI'PYHIIbI
paccMmatpuBaeMoi pooOIeMbl

B peElICHHE




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA U

METO/Jbl HAYUHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupoze. Haydnsie meTonbl
MTO3HAHMS OKPYKaroIIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPUM B IPOLECCE IMO3HAHUS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3uYeCKUX  SIBJICHUH |
npoueccoB. Hayunble rumnotespl. Pusnyeckue
3aKOHBl M TEOpPUM. ['paHMIBI MPUMEHHUMOCTH
¢uznyeckux 3akoHOB. [IpHHIMII COOTBETCTBHSL.
Ponp uw wmecro Qusuku B popMHUpOBaHUU
COBPEMEHHOM HaydyHOM KapTHHBI MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHHUKA

2.1

KNMHEMATHKA

211

Mexagnueckoe  aBwkenne. OTHOCHUTEIBLHOCTH
MexaHndyeckoro naBmxkennsa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, ckopocTh (CpeaHsisi CKOPOCTb,
MT'HOBEHHas CKOPOCTbD) u YCKOpEHHE
MaTepUaIbHOW TOYKH, HMX TMPOEKIUU HAa OCHU
cuctembl KoopauHat. CliokeHHe MepeMelIeHU U
CIIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE
IpsIMOJIMHEITHOE JIBOKEHHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUS,
NyTH W TEepeMeIleHUs MaTepUalbHONM TOYKH OT
BpEMEHU

214

CBoOoHOE MajieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

KpuBosmneiinoe JIBHOKEHUE. PaBHoMepHOE
JBU)KEHUE MATEPUAIBHON TOYKU IO OKPYXKHOCTH.
YrnoBas CKOPOCTh, TUHEWHAs CKOpOCTh. [lepron u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHaps 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




2.1.7

[Ipaktuueckune paboTel. M3MepeHre MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOUIEHUS MEXIY
NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE IIPOMEKYTKA BPEMEHHU
MIPU PABHOYCKOPEHHOM JIBOKEHHWH C HaYaJlbHOM
CKOpPOCTBIO, paBHOW Hymw0. M3ydeHune ABUKECHUS
IapuKa B BSI3KOW KUIKOCTH. M3yueHne ABUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuannn otHocuTensHOCcTH [amwites. Ilepsbrit
3akoH HprotoHa. HepumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiuu cui

2.2.3

Bropoii 3akon HeroToHa U151 MaTEpUAIIBHONW TOYKH
B uHepuanbHoil cucreme otcuéra (M1CO). Tpernit
3akoH HploTOHA /1711 MaTepuabHbBIX TOUEK

224

3akOH BCEMHUPHOro TAroteHus. Cuia TAXKECTH.
ITepBas kocMuueckasi ckopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIbXKEHUS M cuiia TpeHus nokos. Koaddumment
Tpenust. Cuiia CONPOTUBIICHUS TP IBKEHUH TeJa
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarensHOE W BpallaTeIbHOE JIBHKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cHIBI OTHOCHUTEIIBHO OCH BpAILEHUS.
[Tneuo cunbl. YciioBus paBHOBECHS TBEPIOTO TeNa
B CO

2.2.9

Texandeckue YCTpOﬁCTBaI IO JIIMITHHUKH,
JABVXCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckue pabotel. M3yueHue ABMKEHHSA
Opycka Mo HaKJIOHHOM TUIOCKOCTH TMOJ JIeHCTBHEM
HECKOJIbKUX cuil. VMccnenoBanue 3aBUCUMOCTH CUIT
VIPYTrOCTH, BO3HHUKAIOMIMX B JIehOopMUPYEMOit
NpYXHUHE U PEe3UHOBOM 00paslie, OT BEIUYUHBI UX
nepopmaruu. MccnenoBanme ycinoBHil paBHOBECHS
TBEPJOTO TENA, UMEIOIIET0 OCh BPAILIEHUS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI u
N3MCHCHUC UMITYJIbCA TCIIa




3akoH coxpaHeHus umiyibsca B UCO. PeaktuBHoe

2.3.2
JIBYDKEHUE
2.3.3 PaboTa cuibl
2.3.4 MOIIHOCTb CUJIBI
235 Kunerndeckass oSHepruss MaTepUaJIbHOM TOYKH.
o TeopeMao KUHETHUECKON SHEPT UM
[ToreHnnaneHas 3ueprus. [loTeHnnanbHas S3HEprus
236 yIpyro nedopmMupoBaHHOK HPYKUHBI.
o [MoreHnmansHast SHEPTHUS Tena BOJIU3H
MOBEPXHOCTU 3eMITH
[MoTennmansHbIe M HETIOTEHIIATBHBIE CHITBI. CBS3b
937 paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
o MEXaHMYEeCKOW DHEPrHMU CHCTEMBI Tel. 3aKoH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 Ynupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpPOMCTBA: JBHKEHUE PAKET,
o BOJIOMET, KOTIEP, MTPYKUHHBIH MTHCTOJIET
[Ipaktnueckue  pabotel.  M3yueHume  cBs3u
5310 CKOpOCTE€H  Tel  MNpU  HEYNpyrom  ynape.

HccnenoBanue cBA3U pabOTHI CUJIbI C U3MEHEHHEM
MEXaHUYECKOW SHEPruu Tela

MOJIEKYJISIPHAS ©U3NKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHBIC TIOJIOXKCHUS MOJIEKYJISIPHO-
KAHETHYECKOW TEOpHH. BpOyHOBCKOE IBIIKEHHE.
Hudbdyzus. Xapakrtep JIBKCHUS u
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA

3.1.2

Mopenu cTpoeHUsI Ta30B, KUIAKOCTEH U TBEPABIX
Tel U OOBIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIIEN

3.1.3

Macca  MoOIeKyIL. KomnnuectBo BEILECTBA.
[Tocrosinaas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€
usmepenue. [llkana remneparyp Llenbcus

3.15

Mogenes uaeadbHOTO rasa. OcHoBHOE YpaBHCHUC
MOHCKYHﬂpHO'KHHeTquCKOﬁ TCOpHUU HUACAIBHOTO
rasa

3.1.6

AbGcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KWHETUYECKOM DHEPrMHM TEIUIOBOIO JABMKECHMSA
yactul ra3a. [llkana remnepatyp Kenbuna




3.1.7

VpaBuenue Knaneiipona — MenneneeBa. 3akoH
HansroHa

3.1.8

I'a3oBBIe 3aKk0oHBI. M30mpoLIecChl B HICATIBHOM Ta3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: H30TEPMA,
n30xopa, nzobapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETp, OapOMETp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  Macchl
BO3/lyXa B KIAacCHOM KoMHare. lccienoBanue
3aBUCHUMOCTU MCXKIY MHapaMeTpaMu COCTOAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass  cucrema.  BHyTpeHHss
SHEPrusl TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo TemnoTsl u  pabota. BHyTpeHHss
SHEPrus 0JHOATOMHOIO HUJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOTIPOBOTHOCTb,
KOHBEKIIMsI, W3JIydeHue. TeruoéMKoCcTh —Tena.
VnenpHasgs TEIIOEMKOCTL  BellecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBbiii 3akOH TepMoauHAMUKHU. [IpuMeHeHue
MEPBOTro 3aKOHA TEPMOJIUHAMUKHU K U30IPOIIECCAM.
['paduueckas maTEpIpeTanus paboTH ra3a

3.2.5

TemmoBble  MamuHbl.  [IpuHIUIBL  AeCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPrUH B
TeIJIOBbIX MamwuHaX. KoadduiueHnt monesnoro
nevicteus (manee — KITJI) TerutoBoit Mmamuuasbl. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTb
IpoleccoB B mpupoje. TemnoBble ABUTATENH.
DKonorudeckue npoOiaemMbpl TEIIOIHEPTe€TUKH

3.2.7

Texuuueckue YCTpOﬁCTBaI ABUT'ATCJIb BHYTPCHHET O
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktuyeckue pabotel. M3mepenue ynenbHOU
TEMJI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u koHJeHcauus. Vcnapenue u
KUTNIEHWEe. YenbHas TeIoTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPATYPbI KUMEHUS OT JAaBJICHUS

3.3.2

AGcomoTHasT ¥ OTHOCHUTENbHAsh  BJIAXHOCTb
BOo3ayxa. HacelmeHHbIi nap




3.3.3

Teépnoe temo. Kpucrammmueckune u amopdHbIe
Tena. AHU30TPOIHS CBOMCTB KpUcCTaLioB. Kuakue
Kkpucrtawuibl. COBpeMEHHbIE MaTEpHAIbI

3.34

[LnaBnenue u kpuctaiuM3auus. Y AejibHas TEMIOTA
iassienus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

Texannueckue YCTpOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJTyYEHHUS
COBPEMEHHBIX MaTepuajioB, B TOM  YHUCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue pabGoTel. M3MepeHue BIaKHOCTH
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

411

DNeKTpu3anusa Tell. OJeKTpudyeckuil 3apsan. JlBa
BHU/1a DJIEKTPUYECKUX 3apsiI0B

41.2

[IpoBOAHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. HanpspoxkéanocTts
anekTpudeckoro nois. [IpuHnun cynepno3unuu.
JIuHauyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUUECKOTO OJISL.
IMorennuain. PasHoCTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSAHHOM
OJICKTPUYECKOM I1oJIe. I[I/IBJICKTpI/I‘ICCKaH
IIPOHUIIACMOCThb

4.1.8

OnekTpoéMkocTh. KoHeHcaTop. D1eKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCAaTOPa

4.1.9

Texuuyeckue yCTpOIiCTBa: JIEKTPOCKOIL,
NIEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alllMTa,
3a3eMJICHHE  3JIEKTpONpHOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX




42.1

YcnoBusa CYyILIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Ttoka. Hcrounmku Ttoka. Cuna
ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpspkenne. 3akon OMma ais ydacTka Lienu

4.2.3

DNEeKTpUUECKOe  CONPOTHBIIEHUE.  YJAEIbHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCHGILOB&TGHBHOC, nmapajjieJibHOC, CMCIIaHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGorta snexrpudeckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — DAC) wm
BHYTPEHHEE COMNPOTHBJICHHE HWCTOYHHKA TOKa.
3akoH Oma  uia  TOJNHOH  (3aMKHYTOIN)
3JIEKTpUYECKOH 1enu. KopoTkoe 3aMbIkaHne

4.2.8

OJIEKTpOHHAsA MPOBOAMMOCTD TBEPIBIX METAIJIOB.
3aBUCHMOCTh  CONPOTHUBIICHHS  METAUIOB  OT
teMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

DJIeKTpUYeCcKuii TOK B BakyyMe. (CBoiicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBomauku. CoOOCTBEHHass W TMPUMECHAS
MPOBOJUMOCTh TOJYIPOBOJIHUKOB. CBOiCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAUs. DICKTPOIHU3

4.2.12

DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA 1
HECAMOCTOSITEIbHBIA pa3psf. PazmuyHbIe THITBI
caMocCTosTeNbHOTO pazpsna. Mosmus. [Inazma

4.2.13

TexHudeckue ycTpoiicTBa: aMrepMmeTp, BOJIbTMETP,
peocrar, UCTOYHHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoopHI,
JNIEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(GoTOpe3nuCTOpsl,  MOJYNPOBOAHUKOBBIA MO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue paboTsl. M3yueHue CMeIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wuCTOYHMKA TOKa U €TI0
BHYTpPEHHEro  compotuBieHus.  HaOmonenue
JJIEKTPOJIN3a




11 KJIACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
pasaesia | 3j1eMeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. JIEKTPOMATHUTHASI MUH YKL
431 IlocTosguusie MAarHHUTHI. BszaumoneiictBue
h MOCTOSIHHBIX MarHUTOB
MarnuTHoe nosue. BeKTop MarHUTHOM HHYKIUH.
432 [IpyHnmMn cynepno3unuu. JIMHMM MarHUTHOM
o uHAyKnud.  KapThHa  JUHAR ~ MarHATHOW
WHIYKIIAW TI0JISI TOCTOSTHHBIX MarHUTOB
MaruauTHO€E 1oJie MpoBOAHUKA ¢ TOkOM. KapTuna
JUHUN TIOJISI TMHHOTO TIPSIMOTO TPOBOJAHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHHUKA, KATYILIKHU C
TokoM. OmbiT Opcrena.  BiaummogeinicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOIy/b U HalpaBJIEHUE
Cuna JlopeHua, €€ Moaylb M HalpaBJIEHUE.
4.3.5 JIBi>xeHME 3apsHKEHHON YacTHIIBI B OJJHOPOIHOM
MarHuTHoM moJjie. Pabota cunel Jlopenma
4.3.6 SIBneHne ANeKTPOMarHUTHON UHIYKITHH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
438 OJIC wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM
e unaykuuu Gapanes
Buxpeoe snekrpudeckoe none. IC nHaykuuu
4.3.9 B IIPOBOJIHUKE, IABMXKYIIEMCS IOCTYIATEIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [IpaBuiio Jlenma
4311 WNunykrtuBHOCT. SBnenue camounaykuuu. IJ(C
e CaMOMHIYKIMU
4.3.12 OHeprusi MarHUTHOT'O NOJIS KaTyIIKH C TOKOM
4.3.13 DIIEKTPOMAarHuTHOE I0JIe
Texnuueckue YCTPOMCTBA: MOCTOSTHHBIE
4314 MarHuThl, AJIEKTPOMArHUTHI, JEKTPOIBUTATENb,
A YCKOPUTENIH JIEMEHTaPHBIX YacTHIl,
UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboThl. M3yueHue MarHUTHOTO
4.3.15 MoJIs KaTylmku ¢ TokoM. MccnenoBanue nelcTBust

MNOCTOSHHOI'O MAarLvuTa Ha paMKy C TOKOM.




WccnenoBanue  siBieHUs  3JIEKTPOMAarHUTHOM
MHAYKLIUN

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHas cucTeMa. CB00OOIHBIE
KoJIeOauusl. I"apmonmueckue KOJIeOaHUA.
[Tepuon, yactora, ammuuTyaa u ¢gasza KoJIeOaHmi

5.1.2

[IpyxuHHBIN MAasITHUK. Maremarnueckuii
MasTHHUK

5.1.3

YpaBHeHue TapMOHWUYECKHAX KoJIeOaHUH.
Kunematnueckoen auHAMHUYECKOE OTHMCAHUE
KOJIe0ATEeIbHOTO JIBHKECHHS

5.1.4

IIpeBpamienue >HEpruv NOpU TaAPMOHUYECKHX
kosneOanusx. CBsA3b AaMIUIUTYIBl KOJIEOaHMI
MCXOJTHOW BETTMYMHBI C aMIUIMTYaMU KOJeOaHuit
€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOo1HBIE
QJIEKTPOMAarHuTHBIE KOJICOaHUSI B HICATHHOM
KOJICOATEeThHOM KOHTYpe. AHAJIOTHUS MEXIy
MEXaHHYECKUMH " AIIEKTPOMATrHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHs DJHEPrHH B HJICAUTHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BoiHyxaeHHbIE ~— MeXaHW4eckue  KoyieOaHUs.
Pe3onanc. Pe3onancHasi kpuBasi. BoiHyX1eHHBIE
AIEKTPOMArHUTHbIE KOJICOAHHUS.

5.1.8

[lepemenHbIH TOK. CunycouabHbIN
MIEPEMEHHBIHN TOK.

5.1.9

MomtHocTh IEPEMCHHOI'O0 TOKaA. AMHJ’II/ITYI[HOC u
I(eﬁCTBYIOIHee 3HAa4YCHUC CHIJIBI TOKa u
HaIIpsAKCHUA

5.1.10

Tpanchopmarop. IlpomsBojcTBo, mepemada wu
notpebiaeHue 3JIEKTPUUECKON SHEPIuu.
OKOJIOTUYECKUE PUCKH TpPU  TPOU3BOJACTBE
JJIEKTPUUECKON JHEPIUH. Kynbrypa
HCITOJIb30BaHUS 3IEKTPOIHEPIUU B
MMOBCEIHEBHOM KM3HU

5.1.11

Texauueckue yCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUN 3BOHOK, JINHUU DJIEKTpoIeperad

5.1.12

[IpakTueckue paboTHI. Hccnenosanue
3aBHCHMOCTH TEPUOJIa MANIBIX KOJIeOaHUH Irpy3a




Ha HHUTH OT JIMHBI HUTU W MACChI TIpPYy3a.
HccnenoBanue mepeMEHHOr0 TOKAa B LEHH M3
HOCJIEZIOBATEIBHO COCTMHEHHBIX KOHJICHCATOPA,
KaTYIIKH U PE3UCTOPa

5.2

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHn4yeckue BOJIHBI, YCIIOBHS
pacmpocTpaHeHus.. [epuon. CkopocThb
pacnpoCcTpaHeHus M JUTMHA BOJHEL [lomepeyHsie
U TIPOJIOJTHHBIC BOJTHBI

5.2.2

WNurepdepennus u T paKIus
MEXaHUYEeCKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.
BoicoTa Tona. TemOp 3Byka

524

ONEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3IY4YECHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTanus
BekTopoB E, B 1 v B anexkrpoMarauTHoOI BoJIHE B

BAKyyMe

5.2.5

CBoJiCTBA AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
MpeIoMIIEHHUE, NoJIsIpU3aIus, mudpaknus,
uHtepdeperimsa. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana >M€KTPOMArHUTHHIX BOJIH. [IpuMeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIATIBI ~ paguoOCBS3M U TEJICBUACHUS.
Pannonokarus. DneKTpoMarHuTHOE 3arps3sHEHNE
OKpYKaloIen cpepl

5.2.8

Texanueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YIbTPa3BYKOBas JUAarHOCTHUKA B
TEXHUKE W MEAWIIMHE, pajap, paguonpHEMHUK,
TeJEBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOE pacmpocTpaHEHHWE CBeTa B
oJHOpoAHOM cpene. Jlyu cBeTa

5.3.2

OtpaxeHue cBera. 3aKOHbl OTPAKEHHUS CBETA.
[TocTpoenue n3o0pakeHU B MIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHEI MMPECJIOMIICHUS
cBeTa. AOCONIOTHBIN ITOKA3aTeNb MMPEJIOMIJICHU A

5.3.4

ITonnoe BHYTPCHHCC OTpaKCHHUC. HpeneanHﬁ
YIroJi HOJIHOT'O BHYTPCHHETO OTPAKCHUS

5.3.5

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
cBera. [Ber




5.3.6

CoOuparomue 1 pacceuBaroUIie JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKas CHIIa
TOHKOW JmH3BL [locTpoeHne wu300pakeHUd B
coOMpamoLIMX M  PACCEHBAIOIIMX  JIMH3aX.
@opMyia TOHKOMU JIMH3BL. Y BEJIUYCHHUE, JaBAEMOE
JIMH30U

5.3.7

[Ipenensl  IPUMEHMMOCTM  I€OMETPUYECKOU
ONTUKH

5.3.8

WnTepdepenius CBETa. KorepenTnsie
MCTOYHUKU. Y CJIOBHS HaOJIOJIEHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTE€P(QEPEHLIMOHHON KapTHHE
OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus cBera. JudpaxkinuoHHas pemeTka.
VYcnoBue HaOMIOIEHUS TJIABHBIX MAaKCUMYMOB
py TAJEHUM MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

TexHuueckue  ycTpoWCTBa:  OYKH,  JIyIa,
(doroanmnapar, MIPOEKIIMOHHBII anmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
T(pakUOHHAs PEIETKA, MOJISIPOU

5.3.12

[IpakTuueckue pabotsl. M3mMepeHne mokaszaTesst
MPEIOMIICHUS. HUccnenosanue CBOICTB
N300paKEeHUI B JIMH3aX. HaoOmronenune
JUCTIEPCUU CBETa

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panutipt PUMEHUMOCTH KJIACCHYECKOM
MEXaHUKHU. [TocTynatsr TEOPHUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH  MOJYJIA
CKOPOCTM  CBeTa B  BakyyMme, [PHUHIIHI
OTHOCHTEIBHOCTH DHWHINTEHHA

6.2

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BPCMCHHU U COKpAIOICHUC TJINHDBI

6.3

DHeprus ¥ UMIYIbC CBOOOHOM YaCTHIIBI

6.4

CBs3p  Maccel € DJHEprued M HMITYJIbCOM
cBOOOTHOM YacTHUIIbI. DHEPTUsl OKOSI CBOOOJHOM
YaCTHULIbI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU
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®otonbl. @Popmyna IlmaHka CBSI3M SHEPruu
doToHA C €ro 4YacTOTOW. DHEPrusi U UMITYIbC
dotoHa

7.1.2

OtkpeiTie u uccienoBanue (orodrddexra.
Ompitel A.I'. Ctonerosa. 3akoHbl GpoTodaddexra

7.1.3

VYpaBuenue OiHmTeitna s dorodrddekra.
«Kpacnas rpanuna» gortospdexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texunueckue yCTpOICTBa: (hoTORIIEMEHT,
dboTomaTYMK, coTHEUHast OaTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb aroma Tomcona. Omnbitel Pezepdopna
10 MCCJICIOBAHUIO CTPOCHUS aToMa.
[Lnanerapnast MoJieb aToMa

7.2.2

[Toctynmatel bopa. W3myuenme u mnornomieHue
(GOTOHOB IpHU Mepexojie aTomMa ¢ OJIHOTO YPOBHS
SHEepruu Ha Apyroi. Buael crektpoB. Crnektp
YPOBHEH HEPIHH aTOMa BOJOPOJa

7.2.3

BousiHoBbI€ cBoiicTBa yacTull. Bonuel ne bporins.
KopnyckynspHO-BOJHOBOM JTyaJIu3M.
Judpakums 31eKTpOHOB Ha KpUCTaJlIax

71.2.4

CrioHTaHHO€ ¥ BBIHYXKICHHOE  U3JIy4YCHHE.
YCcTpoiCTBO M MPUHLIMIT PabOTHI Jlazepa

7.2.5

TexHuueckue  yCTpOMCTBA: CIIEKTPAJIbHBII
aHaiu3  (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoast HaAOIIOAEHUS u pErUCTpaLHH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkpeiTHE PaMOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompeneneHuro  cocraBa
paauoakTUBHOro u3nydeHus. CBoicTBa ajibda-,
Oera-, raMMa-u3JIy4eHHs.. Bnusaue
PaJIMOaKTUBHOCTHU Ha HUBbIE OPraHU3MBbI

7.3.3

OtkpeiTHe TpoTOHa M HeWTpoHa. HykinoHHas
mozenb snpa ['eitsenbepra — MBanenko. 3apsn
sanpa. Maccosoe uncio sapa. M3zoromnst




7.3.4

Anbda-pacnian. DIEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacrma. lNamma-uznydenue. 3aKoH
paZMoaKTUBHOTO pacraja

7.3.5

DHeprusi CBsA3U HYKJIOHOB B sipe. Sl IepHbIE CUIIBI.
JledexT macchl siapa

7.3.6

SnepHble peakuun. [lenenue u CUHTE3 sSAep

7.3.7

Snepubiii  peaktop. TepMosimepHbId  CHUHTE3.
[Ipo0iembl ¥ IEPCIIEKTUBBI SIEPHON SHEPTrEeTUKU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPreTUKU

7.3.8

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
@DyH/1TaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHuueckue yCTpOWCTBa: JO3MMETp, Kamepa
Bunbcona, siepHblil peaktop, aToMHas boM0a

7.3.10

[IpakTnueckue pabotel. MccienoBanue TpekoB
yacTull (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3Bé3aH0TO HebGa. Co3Be3aus, s(pKkue 3BE3bI,
IJIAaHETHI, UX BUAUMOC JIBUKCHUC

8.2

Conneunas cucrema. [maHeTsl 3eMHOM TPYNIIHL.
[11aHeThI-TUTaHThl U UX CIYTHUKH, KapJIUKOBBIE
maHeTsl. Manbie Tena CoOTHEeUYHON CUCTEMBI

8.3

Comnne, dotochepa u armocdepa. ConmHeunast
AKTUBHOCTh

8.4

Nctounnk sueprun CoJiHila v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHUMOCTD, pamuyc, TeMIeparypa, X
B3aUMOCBSI3b. JlnarpaMMa «CIeKTpajibHBIN Ki1acc
— CBETUMOCTD). 3BE3 bl TJIaBHOU
MMOCJIECIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTDY It 3BE3] IIaBHOM
MOCJIEAOBATENLHOCTH

8.6

Bnyrpennee ctpoenue 38€31. COBpeMeHHbIE
MIPEJACTABJIICHUS O IPOUCXOXKICHUU W DBOJIOIUN
CouHiia ¥ 386311, DTamnbl )KU3HU 3BE3

8.7

Mneunslii [1yts — Hama ["anaktuka. CiupanbHas
cTpykrypa l'alakTukuy, pacnpezneiieHue 3BE3[,
ra3a u neuu. [lonoxxenne n nemxenne CoaHua B
lNanaxTuke. ITnockas U cepuueckas
noacucTemsl ['anakTuku

8.8

Tunel ramaktuk. PaguorasakTuku M KBasaphbl.
UYépuble AbIPHI B sApax ralakTUK




Bcenennas. Pacmupenne Bceenennoii. 3akoH
Xab6ma. Paszberanue ramaktuk. Bospact wu

8.9 panuyc Bcenennoii, teopust Bonbmioro B3phiBa.
Mopnens «ropsuerr Bcenennoi». PennkroBoe
U3JTy4eHue
Macmrabnas CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménnble — mpoOiaembl

ACTPOHOMHH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

CpopMHpPOBAHHOCTP YMEHHMM pacro3HaBaTh (HU3MUECKHUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenune ocHoBomoJsiaralomyMu - PU3UYECKUMH  TIOHATHSMU U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TPOLECCHI

CpopMHpPOBAaHHOCT, YMEHUN TPUMEHATh 3aKOHBI KIACCHYECKON
MEXaHWUKH,  MOJICKYJSIPpHOM  (U3UKM W TEPMOJUHAMHUKH,
AIEKTPOIMHAMUKHN, KBAHTOBOW (DM3UKH ISl aHAIM3a U OOBSICHEHUS
SBJICHM MUKPOMHpPA, MAaKpOMHUpPa U Meramupa, pa3indaTh YCIOBUS
(Tpanutibl, 006JaCTH) TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (GyHIaMEHTalIbHBIX 3aKOHOB U OTPAaHUUYEHHOCTh
WCIOJIb30BAHMS YACTHBIX 3aKOHOB; aHaJIM3UpOBaTh (u3Hueckue
MPOLIECChl,  HUCHOJBb3ys  OCHOBHBIE  IOJOXEHHS, 3aKOHBl U

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh YMEHHSI pa3inyaTh YCJIOBUS MNPUMEHHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yYMEHHS pelIiaTh pacu€THbIe 3aJaddl C SBHO
3a/laHHOM M HESBHO 33JaHHOM (PU3HUECKON MOJETbIO: Ha OCHOBAHUU
aHaJM3a YCIIOBUS BbIOMpaTh (QU3MUECKHe MOJEIH, OTBEYAIOIINe
TpeOoBaHUsAM 3aJauu, MPUMEHSITh bopmyIbl, 3aKOHBI,
3aKOHOMEPHOCTM U  MOCTyNIaThl  (U3UYECKUX TEOpUH  MpH
UCIIOJIb30BAHUU  MAaT€MaTHYeCKMX METOJOB peIIeHHs  3ajad,
OPOBOAUTH pacy€Thl HAa OCHOBAHUUM HMEIOIIUXCA  JIaHHBIX,
aHAJIM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C

y‘IéTOM TMOJIYYCHHBIX PE3YJIbTATOB

Pemiate xauecTBeHHbIE 33/1a4M, TpeOyrole TPUMEHEHNs 3HAaHUN U3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (PM3MKH, a TaKkKe UHTErpaluu
3HAHMM W3 JPYTHX MpPEeIMETOB €CTECTBEHHOHAyYHOTO IMKJIA!
BBICTPAaWBaTh JIOTUYECKYIO ILEMOYKY PACCYKJIEHUH C ONOpOoM Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenne ~ OCHOBHBIMHM ~ METOJaMH  HAYYHOTO  IO3HAHWA,
UCHONBb3yeMbIMU B (DU3UKE: MPOBOIUTH TPSAMbIE U KOCBEHHBIE
U3MEepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHMAJIbHBIN CIIOCOO
U3MEPEHUs U UCTIOB3Ys U3BECTHBIE METOIBI OIIEHKU MOTPEITHOCTEH
U3MEPEHUH, MPOBOJUTH HMCCIEIOBAHUE 3aBUCUMOCTEH (H3UUECKUX
BEIMYMH C WCIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, OOBICHATH
MOJTy4EeHHBIC PE3YNIbTAThI, UCTIONB3YS (PHU3UIECKUE TEOPHH, 3aKOHBI U
HIOHSITHS, U JIeJIaTh BBIBOJIBI; COOIONATh IpaBmiIa 6e301acHOro Tpyaa
MIPH IPOBEICHUH MCCIIEIOBAaHUI B paMKax y4eOHOTO SKCIIEpUMEHTa U
y4eOHO-MCCIeI0BAaTENbCKOM  ISITENBHOCTH € HCIIOJIb30BaHUEM
IUQPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOHCTB H  JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCT, yYMEHHMH  aHAJIU3UPOBaTh M  OILICHHBATh
MOCJTEACTBUSL  OBITOBOM H  MPOW3BOJICTBEHHOW  JCSATEIHHOCTH
YeJl0BEeKa, CBA3aHHOM ¢ (U3MYECKHMMH IpolleccaMH, C TMO3MIHN
9KOJIOTUYECKOW O€30MacHOCTH; MPEACTABICHUH O parmoHAIHBHOM
MPUPOJIOTIONI30BAHUHU, a TakKe pPasyMHOM  HCIOJIb30BAaHUU
JOCTMKEHUM HAyKM M TEXHOJOTMW JId JaJdbHEWIIEro pa3BUTHUSA

4eJI0BEYECKOr0 00IIecTsa

OBnageHue pa3IuyHBIMU criocobamu  paboTel ¢  uHMOpMaIuen
(GU3NYECKOTO COAEp)KaHUS C HCIOJIB30BAHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH; Pa3BUTHE YMEHHH KPHUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh YMEHMI TNPUMEHSATH OCHOBOIOJAraollne
ACTPOHOMUYECKUE TIOHATHS, TEOPUH M 3aKOHBI IS aHalu3a u
00BsicHeHUs! GU3UYECKUX MPOIIECCOB, MPOUCXOASIIINX HA 3BE3NAX, B
3BE3MHBIX CHCTEMaxX, B MEXTallaKTUYECKOW cpeje; JBHKEHUs

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

1O ®U3UKE
Kox Kona
pazaena/TeMm 3JIEeMEHT IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
bl a
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe JBIKECHUE. OTHOCHUTENBHOCTH
MEXaHUYEeCKOTO ABMKeHus. Cuctema oTcuéra
MarepuanbHas TOUKa.
7 TpacKTOpHA
Eé pamiyc-BexTop:
7(t)=(x(e) ¥e ) =(r)),
TpaeKTopId,
IIEPEMEIICHIIE: ? ;
= (Ax, Ay, Az),
TyTE.
CrnoxeHne nepememeHHi‘I:
N =N, + A,
CKOpOCTh MaTepHAIbHON TOUYKH:
. AF o
=— =7 :[U:_.UT.U__].
At |y g '
Ax , .
Uy A =X, aHANOIIMHO v, =y,, . =Z,.
; .
1.13 =0
Co:xeHHe CKopocTell: 6, =G, + 0, .
Briuncnenue nepemenieHus 1 myTH MaTepualbHON
TOYKHU IIPU NPSIMOJIMHENHOM JABUKEHUU BJOJIb OCH X IO
rpaduky 3aBUCUMOCTH Vx(t)
v ~ Avp _,
VekopeHIe MaTepHANBHOM TOUKI: d = —|  =0,= [f’;- .a_.a,
AL |y o S
1.14
.&U i o ] hor
a,=—2= =(uv,) ', aHANOIM4HO a, = (v, )', a.=(v.)".
) At Ar—0 o - o i o
PaBHOMEpPHOE NTPAMONMHENHOE IBUKEHUE:
1.15

x(t) = xg + Uyt




Uy (t) — vo, = const

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE ABUKEHUE:!

(1) +u, t+ al
X =X, L _—
(1] 0x -

v (t)=uv, +at

1.1.6
a, = const
U;:c - L’I.l‘:c = 2{":: ['\’-2 _"'-1]
TIpn JIBIGKEHII B OHOM HATPARTEHHH IIyTh S = “L :”1 -t
CBoboaHOE masieHue. Y CKOpeHue CBOOOTHOTO TaCHHUS.
v Jll; Ug
(=]
Vo a
(0] Xo {-
1.1.7 JIBm>xeHue Tena, OpOIeHHOTO TIOT YIJIOM 0, K TOPU30HTY:
[.\'(r) =, t Ut =x tU,cosa-t
.I: 2
I'L'(f) =1, + U, f+ &% =¥, +Ysina- - &
: 2 2
v (t)=u, =uv,cosc
v (f)=v,, + gt =ysina— g
g,=0
g, =—g=const
KpuBonuneliHoe npmxeHue. [[BrkeHne MaTepraibHOM
TOYKHU IO OKPY>KHOCTH.
VYrnoBas u JIMHEWHAas: CKOPOCTb TOUKH: v = wR.
[Ipu paBHOMEPHOM JIBUKEHHUU TOUKHU IO OKPYKHOCTHU
w="2=2m
1.1.8 T '
LleHnTpocTpeMHUTENIBHOE YCKOPEHHUE TOUKHU:
2
_r_ 2
e =7 =0 R.
[TosHOE ycKOpeHHe MaTepuaIbHON TOYKU
119 Teépnoe Teno. [locTynarensHoe U BpamareabHOe

JABHIKCHUC TBép,[[OFO TCI1a

1.2

TMHAMUKA




1.2.1

HNuepumaneuble cuctemsl oTcuéra. llepBbiil  3akOoH

Herorona. [Ipuanun otHocuTensHocTH [Manunes

1.2.2

Macca Tena. IInoTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. IIpuHIMO Cyneprno3uluy CUiI:

- - -

FpaBHoaeﬁCTB =F +F+..

1.2.4

Bropo#t 3akon HproTOHaA: aid MaTepHaJbHOM TOYKH B
14(6(0)

>
>

F; = may;

Ap = FAt

npu F = const

1.2.5

o=

17:12 F21

Tpetuii 3akoH HploTOHA AJ1s1 MaTepUaIbHBIX TOYEK:

-

Fip = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHIIBI MNPHUTSKCHUA

MCXY TOUCUYHBIMH MacCaMH paBHBI
mim;
RZ '

F=G

Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CUITBI
TSOKECTH OT BBICOTHI N Haj MOBEPXHOCTHIO ILIAHETHI
panuycom RO:

GMm

9= R + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

Fp = uN.




Cuiia TpeHus MOKOS:

E, < uN.

Kosdduuuent rperns

1.2.9

Fy
HaBnenue: p = -

1.3

CTATUKA

1.3.1

—

F

MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpaliCHUA:

>

IM| = FI, rne | — rutedo cuitbl F OTHOCHTENBHO OCH,

npoxosimeit uepe3 Touky O nmepneHIuKyIsIpHO

pHCYHKY

1.3.2

IlenTp macc tena. LleHTp Macc cucteMbl MaTEpUATIbHBIX

TOYCK:

_ miri+myry+..

-

T: =
.M. mi+my+..

B ogHOpO1HOM TT0J1€ TSKECTH
(g = const)

LOEHTP MacCC TEJIa COBIMAAACT C €0 HECHTPOM TAXKCCTHU

1.3.3

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M,+M,+...=0

[F‘l+ﬁ'3+...=[l

1.3.4

3akoH [lackansg

1.3.5

JlaBaeHue B )kuaKkocTH, okosmeiics B UCO:

p =Dpo + pgh

1.3.6

3akoH Apxumena:

>
>

FApX = _PBbITeCHl

€CJIN TCJIO U ) KUAKOCTD IOKOATCA B I/ICO, TO

FApx = PIVosirecn




VYcioBue miaBaHus TEN

1.4

3AKOHbI COXPAHEHIMA B MEXAHUKE

141

HNMnynsc maTepualbHOM TOYKHU:

p=mv

1.4.2

HNMnynsc cuCTEMBI TEII:

P =D +p2+

1.4.3

3aKOH M3MEHEHUS U COXpaHCHHA UMITYJIbCA:

B UCO

- -

Ap = A(pl + p2+' . ) = 1'71131-1e1m-1ALL + FZBHeLHHAt+- ’

B CO , ectu Ap = A(p, + po+...) = 0, eciu

- -

FlBHeLLIH + FZBHeLLIH +...=0

PeakTnBHOE IBIDKEHIE

F
ﬁ;ﬁx

PaboTa cumipl Ha MajOM MepeMenieHUH:

:1=|}f'|-|.-'l'n.f|-c05 a=F, -Ax

1.4.5

Q
=1
ol

MOoUTHOCTh CHIIBL:

C€CJIM 3a BpCM:A At pa60Ta CHJIbI UBMCHACTCA HA, TO

=F-v-cosa

MOIIHOCTBH CHIJIbI

1.4.6

Kunernueckas OHEPTHUA MaTepHaHbHOﬁ TOYKH:

mv p
EKHH = =5

2  2m

2 2

3aKOH M3MCHCHUS KHHETHUECKOM SHCPTUU CUCTCMbI

matepuainbHbiX Touek: B MICO AEkun = Al + A2 + ...




1.4.7

[ToreHnmanpHas dHEprus:

JJIA IOTCHIMAJIBHBIX CHUJI

Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHLl'

[ToreHnmanpHas SHEPTUs MAaTEPUAIILHON TOYKHU B
OJHOPOJHOM IIOJI€ TSKECTH:

EHOTeHu = mgh-

[TorenuuansHas sHeprust ynpyro aeopMupoBaHHOTO
Tela:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MEHEHUS U COXpaHCHHA MEXaHHYeCKOM

OHCPTUH:
Euex = Exim + Enoresn.
B IICO AE,ex = Agcex senoresu. can
B IICO AE,x = 0, eCIIH Agcex zenoresm cuz = 0

1.5

MEXAHUYECKHUE KOJIEBAHM 11 BOJIHBI

15.1

["apMoHnueckne KoJiebaHUsT MaTEePHAIBHOW TOYKH.
Avmutyna u  ¢asza konebanuii. KuHematnueckoe
OTIMICaHuE:

a(f) = Asin( @t +0,).

U (8) =x/.

alt)=(v,), =) =a +o0'x=0,
/i€ X - CMEIICHUE U3 PAaBHOBECHS.
JluHamudeckoe onucaHue:

ma, = —kx, rue k = mw?.
DTO 3HAYUT, 4TO F, = —kx.

:‘)HepFeTI/I‘ICCKOC OIIMCaHHC (SaKOH COXpaHCHUA

MEXaHUYeCKOM 3HepFI/II/I) .

-

] ] ol
HU+£_M{M_M _

2 2 2 2

CBs3b AMIUINUTYAbL KoJIeOaHU I CMCIICHUA MaTepHaHBHOﬁ
TOYKH C aMIUIMTyJaMHu KoJieOaHuii eé CKOPOCTH U

YCKOPEHHUSL:




U =0, a =04

[lepron m yactoTa KoneOaHUIA:

r=2r_1
(0] v
[Tepuon MaJIbIX CBOOOJTHBIX KoJieOaHmit
MaTEeMaTHYeCKOTO MasTHUKA!
1.5.2
T= EIJI
g
[Tepron cBOOOIHBIX KOJIEOaHUM TPY’)KMHHOTO MasiTHUKA!
T=2m /"
k
Boinyxknennsie konebanusa. Pesonanc. Pe3onancHas
1.5.3 cpipas
[lonepeunsle w  mpoaoJsibHbIE  BOJHBL.  CKOpPOCTH
pacipoCTpaHEHUS U JJTAHHA BOJTHBI:
1.54 1=pr =2
v
WNuTtepdepenius u qudpakiusi BOJH
155 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ®U3UKA
Mopenu cTpoeHUs Ta30B, XKUIKOCTEH U TBEPIBIX TEIl.
[Tycts TepMOAMHAMHUYECKASI cUCTEMA (TEJI0) COCTOUT U3
N onuHakoBbIX MOJIeKy. Torna KoJM4YecTBO BellecTBa
21.1 v = I\IIV_A _ %’
rae N,— ducio ABorajapo, M — Macca CHCTEMHI (Tena),
U— MOJIsIpHAs Macca BEIlecTBa
2.1.2 TemoBoe IBMKEHUE aTOMOB U MOJIEKYJT BELIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. BpoyHoBckoe ABMKEHUE
2.15 Monens naeansHoro raza 8 MKT
CBsi3b MEXIy IaBICHUEM M CpeAHEeW KHUHETHYECKOM
2.1.6 SHEprueil MOCTYMaTeIhbHOTO TEIJIOBOTO  JIBMKEHUS

MOJIEKYJ UAeaIbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):




=

p—lm,nu‘—znf L |==n-¢g
3 304

rre MO — macca OJHOM MOJICKYIbI,

N
n = - KOHLCHTPALUs MOJICKYII

2.1.7 AoOcomoTHas Temrepatypa: T =t +273K

CBs13p TemrepaTypbl raza co CpeiHed KUHETHYECKOMN

SHEpPruer MOCTYNaTeIbHOrO TEIJIOBOTO JIBUKEHUS €ro
2.1.8 MOJIEKYJT:

{ 2
— (my 3
£._=|——|=2kT
L2 2

2.1.9 Vpauenue p = nkT

Moiens uIeaTbHOTO Ta3a B TEPMOIUHAMUKE:

| VpagrerHe Merzeeea — Kianeiposa

| BolpaskeHHe [T BHYTPEHHeH SHepIHH

YpaeHeHHe MeHzeneeBa — KianefipoHa (IpHMeHHMBIe (HOPMEI

3aIHCI):

RT
2.1.10 pV="RT =vRT =NkT, p=P""
L L

Bb'lpa}KEHIIE PRy | BH}’TPEHHEﬁ SHEPIHII 0OHOAaTOMHOI'0 HISaIBHOIO

raza (IpHIMeHIIMEIe (QOPMET 3aIICH):

UzivRT=iNkT=££RT=vCUT=EpV

2 2 2 2

9111 3akoH JlanpTOHA I JABICHHUS CMECH Pa3peKEHHBIX

ra3oB:p = p; + p,+..

M3omporeccbl B pa3peXK€HHOM Tra3e C TMOCTOSTHHBIM

gucioM Mojekyal N (¢ MOCTOSHHBIM KOJIMYECTBOM

BEIIIECTBA V):

uzotepma (T = const): pV = const ,

nzoxopa (V = const): g = const,

14

2.1.12 u300apa (p = const): — = const.

I'pamueckoe npencraBneHne n3ompoueccoB Ha PV-, pT-
u VT- quarpammax.

OOBEIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons




JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHLIG W HCHACBIIICHHBIC ITaphbl. KauecTBeHHas

3aBUCHUMOCTh IINIOTHOCTH W JAaBJICHHUSA HACBIIICHHOI'O

2113 napa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMaA
HACBIIIIEHHOTO Mmapa
Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAXKHOCTD:
2114 5o P pru(D
B pHaCbI].LlHapa (T) B pHacmLunapa (T)
9115 N3menenue arperaTHbIxX COCTOSHUN BEIIIECTBA:
o UCTIapeHue U KOHJCHCAIUsl, KUTICHUE KUKOCTH
2116 N3menenune arperaTHbIxX COCTOSTHUN BEIIIECTBA:
o TJIABJICHNE U KPUCTAUTA3AIUS
2.1.17 [IpeobOpa3zoBanue sHEprUH B (Pa30BBIX MEpExogax
2.2 TEPMOJIMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMITepaTypa
2.2.2 Baytpennss sueprus
Tennonepenaya kak crnoco® HW3MEHEHUsS BHYTPECHHEH
2.2.3 sHepruu 0e3 coBepuieHus paboTel. KouBekmws,
TEIUIONPOBOJHOCTh, U3JTy4EeHUE
KonnuecTBo TEmIoThI.
224 VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
Q = cmAT
VYnenpHas Temiora napoodpazosanus L: Q = Lm.
2.2.5 VenpHas TermioTa miaBieHus A Q = Am.
VYaenpHas TemioTa cropanus Toruea g: Q = gm
DnemeHTapHasi paboTa B TEPMOIMHAMUKE:
A = pAV.
2.2.6
Boruncnenue pabGotel mo rpaduky mporecca Ha pV-
auarpamme
[IepBeIit 3aKOH TEPMOAMHAMUKH :
227 Q12 =AUy + A1y = (Uy — Uy) + Agy

Annabara:




Q12 =0= A1, = (U; —Uz) = AUy,

2.2.8

Bropoii  3akoH  TepmomuHamuiku.  HeoOpaTumbie

HPOLIECCHI

2.2.9

[Tpunnumner gerictBus TermoBbix mamuH. KIT:

Auar Qe 10l | _[Oue

mmmn _ SEAP
(@)

o o

Xmarp Harp X Harp

n:

2.2.10

MakcumansHoe 3Hauenue KII/. ukn Kapho:
TW‘P _Tm =1- Txcm

T,

warp Tm

Max 1| = Ny, =

2211

VYpaBHEHUE TEIIOBOTO OaslaHca:
Q1 + QZ + Q3+= 0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3anusl Tell U €€ MPOSBICHUSA. DJIEKTPUUYECKHUU
3apsa. [Ba Buaa 3apsiaa. DneMeHTapHbBIN JIEKTPUUECKHI

3apsizl. 3aKOH COXPaHEHHSI AIEKTPHUECKOTO 3apsiaa

3.1.2

Bzaumopericteue 3apsinoB. Toueunslie 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJTHOM BEIIIECTBE C TUAICKTPUUECKOM

IMPOHUIACEMOCTBIO £

F=k|q1|-|fh _ 1 |{f1|'ff1

o 4mes, 17

3.1.3

DnekTpuyeckoe noJie. Ero neicTBue Ha 3JE€KTpUYECKUE

3apsabl

3.14

HaprDKéHHO CTb DJICKTPHUYCCKOI'O ITOJIA:

F

-

Anpo6Hbiit

[Tone Toueuynoro 3apsina: E, = kriz,

oxHOpoaHoe noje: E = const.

KapTunsl nuHMi HaTPsSHKEHHOCTH 3TUX TOJIEN

3.15

IToTeHnManbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHLIMATIOB U HAIPSIKEHUE:
A1z = q(P1 — ¢2) = —qAdp = qU.




[TorenumanbHas sHEpPrus 3apsaa B JIEKTPOCTATUYECKOM
none: W = qo,
A=—-AW

Ilorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaprDKéHHOCTI/I IOJIs1 U Pa3HOCTU MOTCHIIMATIOB

JUTSL OJTHOPOJTHOTO AeKTpocTaTudeckoro noss: U = Ed

[IpuHIHN cyneprno3uIuy IEKTPUYECKUX TTOJIEH:

3.1.6 > >
E = E1 +E2+,¢ = ¢1 +¢2+
[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsi0B: BHYTPHU MPOBOJHUKA
3.1.7 ELl = 0,
BHYTPH U HA IIOBEPXHOCTH IIPOBOJHHUKA @ = CONSt
318 Jwusnextpuku B 3IEKTPOCTATUYECKOM oJe.
o JwsnexTpuueckass IpOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 21eKTpoEMKOCTh KOHACHCATOPA:
c=1
U
3.1.9 . )
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
£gnS
= d = &(p
[TapannenbHOE COETMHEHNE KOHEHCATOPOB:
q=1q1 + q2+...,U1 = Uz :---;Cr[apaﬂﬂ - C]_ + C2+...
3.1.10
[TocnenoBarenbHOE COEAMHEHUE KOHAEHCATOPOB:
1 1,1
U= Ul + UZ""ql =, :...,Cnocn = C_1+a+...
DHeprus 3apsyKEHHOTO KOHJIEHCATOopa:
3.1.11 W _qU _CU* ¢°
2 2 2
3.2 3AKOHBI ITTOCTOAHHOI'O TOKA
3.2.1 Cuna Toka:




=24
Aty

TTocrosgunerii Tok: | = const

st mocrosinHOrO TOKA ( = It

3.2.2

VYcnoBus CyIEeCTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u DJIC E

3.2.3

3akoH Oma 11 yyacTKa LeTH:

3.24

DneKTpuueckoe CONPOTUBIICHUE. 3aBUCUMOCTh
COTIPOTUBIICHUS] OJHOPOJHOTO TIPOBOJHUKA OT €T0

JUTMHBI U CEYCHUS. Y IeTTbHOE COMPOTUBJICHUE BEIIECTBA.

l
R:pg

3.2.5

Hctounuku Toka. JIC uctouHmka Toka:
_ ACTOpOHHI/IXCI/IJI

E =
q

BuyTpennee conpoTuBiieHuEe UICTOYHHUKA TOKA

3.2.6

3akon OMa mig MOJHOW (3aMKHYTOM) AJICKTPUUECKOU

nenu: E = IR + Ir, oTkyna

E.»
— R

3.2.7

HapannenLHoe COCIUMHCHUC IIPOBOJHUKOB!

I=11+12+..,Ul=U2=.., —=24+214 .

TapaJjiia R1 RZ

ITocnenoBarenbHOE COCTUHEHUE IIPOBOAHHUKOB:

U=UL+U2+ .., 11=12= ..., Rypey = Ry + Ryt

3.2.8

Pabora anexrpuueckoro Toka: A = |Ut.

Bakou Jlxoyns — Jlenna: Q = I*Rt.

2
Ha pesuctope R:Q = A =I?Rt = [Ut = U?t

3.2.9

MoIIHOCTh QJICKTPUYCCKOTO TOKaA:




_Ad

F =IU

TemoBast MOLIHOCTD, BbIIEIsIEMAsi HA PE3UCTOPE:

P=PR=C -
R

MomnocTs HecTOUHMKA TOKA:

5 A

=FEI
Ar—l)

3.2.10

CBOOO/IHBIE HOCUTENM DJIEKTPUUECKUX 3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOAMMOCTH TBEPIBIX
METaJJIOB, PACTBOPOB U PACIIIABOB AIEKTPOJHUTOB, Fa30B.

[TonynpoBoanuku. I1oynpoBOTHUKOBBIN U0

3.3

MATI'HUTHOE IIOJIE

3.3.1

Mexannueckoe B3auMOJIEUCTBHE MAarHUTOB. MarauTHoe
none. Bekrop MarHuTHOM wuHAYKIMH. IIpuHIMD

CyHepHOSI/IHI/II/I MAardmuTHBIX HOHeﬁ:
B = Bl + Bz +...

JIlvHMM MHAYKIMKW MarHutHoro noJjiga. KaprtuHa nuHMit
WHIYKIIAM ~ MAarHuTHOTO  TIOJIA  TOJIOCOBOTO |

HO,Z[KOBOO6p33H01"O IIOCTOSITHHBIX MarHuTOB

3.3.2

OnbIT Dpcrena. MarHuTHOE 1MOJie TPOBOIHUKA C TOKOM.
KapTuHa 1uHMA MTHAYKIIMKM MarHATHOTO TIOJIS JUTHHHOTO
NpsIMOTO TPOBOJHUKA M 3aMKHYTOTO  KOJIBIIEBOTO

IMPOBOAHHKA, KaTYIIKH C TOKOM

3.3.3

Cuna Ammepa, e€ HalpaBJIeHUE U BEJIUYUHA!

F, = IBlsina,

TAC O — YIr'oJI MCKAY HAIIPpaBJICHUEM IIPOBOJHHUKA U

BEKTOpOM B

3.34

Cuna JlopeHua, €€ HanpaBJI€HUE U BEJIMUNHA:
Fnop =1 q | vBsina

-
-

TZI€ 0 — YTOJI MEXAy BEKTOpaMu v U B.
JIBukeHre  3apsDKEHHOM  4acTHIbI B OJHOPOJHOM
MarHuTHOM I10JIe

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




34.1

IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B, S = BScosa

B

i
4
G2

3.4.2

SBnenne  snexkTpoMarHuTHOM — mHAyKuuu.  OJ1C

WHTYKIIHA

3.4.3

3aKOH 3JeKTpOMarHuTHOM nHayKuun Papanes:

_AD

:E'f:_

A —)

3.4.4

\{3 'n’

\r

( - )

DJIC MHAYKINU B TPSIMOM IIPOBOIHUKE JUTHHOM |,

>

JBUXKYIIEMCSI CO CKOPOCTBIO v
(wll
B OJIHOPOJHOM MarHuTHOM IoJie B:
| E; |= Blvcosa ,

>

I7Ie 0. — YroJI MeXay BeKTopoM B u Hopmanbio n

>
>

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPEBI luv,

- -
-

ecim | LB,u v,T0 | E; |I= Blv

3.4.5

[IpaBuiio Jlenna

3.4.6

I/IH,HYKTI/IBHO CTb:

L:%I/IHI/I(D:LI.
Camounaykuus. 91C caMOMHAYKIMH:

AT
EQ:—L—L =L,
Ar —)

3.4.7

9Hepr1/151 MAravuTHOTO ITOJIA KaTyYHIKH C TOKOM:

W_LIZ
L=

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351




Cc =L
T
KoneGarenbHbIit KOHTYp. CBoboHbIE
JJIEKTPOMAarHuTHBIE  KoOJeOaHWst B HJACAIBHOM
KoJieOaTeIbHOM KOHTYpE:
[4(%) =Grassin{ o+ o)
11[' t) =q; =g, cos(wt+q@,)=I__cos(ct+qp)

®opmyna TomcoHa:

21 1
T = 2nVLC, OTKya w = T =T

CBs13b aMILTUTY/IBI 3apsi/ia KOHJAEHCATOPa C aMIUIUTY0M

CUJIBI TOKa IIpHU CBO60I[HI)IX SJICKTPOMArHuTHBIX

KOJe0aHUAX B nacaJIbHOM KoJie0aTeIbHOM KOHTYpC:

Qoo = —

£}

3.5.2

3aKoH COXpaHCHUA OHEPTrUu B njacajibHOM

KOJIeOaTeIbHOM KOHTYPE

3.5.3

BBIHY)K,Z[GHHBIC SJICKTPOMAarHuTHBIC KoJIeOaHus.

Pe3onanc

3.5.4

Ilepemennbiii  TOK. IIpomsBoncTBO, Tepenaya u

noTpediieHue NEeKTPUUECKON SHEPTUU

2 2 2 2

3.55

CBolicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH.  B3anmuas

OpHUCHTAallUs BCKTOPOB B SHeKTpOMaFHI/ITHOﬁ BOJIHC B

- -

Bakyyme: E LB lc

3.5.6

[[lkama  3MEKTPOMArHUTHBIX  BOJIH. [Ipumenenune

QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITHUKA

3.6.1

[IpsimosmHENHOE pacIpOCTpaHEHNE CBETA B OAHOPOJHOM

cpene. Toyeunsiit uCTOYHUK. JIyu cBeTa

3.6.2

3aKOHBI OTPaKEHHUS CBETA. @ = f§




S,

3.6.3

[TocTpoenue n300pakeHUH B IIIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenomiienue cBera:

nysina = n,sinf.

AOCOJIOTHBIN MM0Ka3aTelb NPEIOMICHHUS:

Nage = v

OTHOCHTENBHBIN TOKA3aTENb PETOMIICHUS:

n; V1
Ny = =
nq VU2

XoJ ydei B mpu3Me.
1"1 = 1": - H].}']. = HJ}'J
CoOoTHOIIIEHNEe YacTOT M COOTHOIIIECHUE JJIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa 4epe3 TPaHUILy

paszena AByX ONTHYECKUX CPE/I:

3.6.5

n,<n, n,

"y

Oy

ITonHoe BHYTPCHHCC OTPAKCHUC.

Hpe):[eHBHHﬁ YIrOJI IIOJIHOTO BHYTPEHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
Noru ny

3.6.6

Cobuparomue U pacceuBaroue JIUH3bl. TOHKas JTHH3A.

(DOKYCHOG pacCToAHUC MU ONTUYCCKAA CHuJia TOHKOH

1
JOUH3BL. D = =

3.6.7

dopmyiia TOHKOH JIMH3BL: = +

1
F

QR
=

.. h o Ifl
YBCJ'II/ILICHI/IC, JaBacMoO€ JIMH30U: I'= E = 7




H F

F h
f

B cnyuae paccenBaroniei JuH3bI:

1
DO=F = D 0,
r=t Ul
H d

3.6.8
Xoxa nyda, MPOLIEAIIEro JHMH3Y MOJ IPOU3BOJIbHBIM
yriaoM K e€ riaBHOM ontuyeckod ocu. lloctpoenume
M300paXKeHUI TOUKU U OTpe3Ka MpSIMOM B COOMpPAOLINX
U pacCeuBaIOLIUX JMH3aX U UX CUCTEMaX

3.6.9 doToanmapaT Kak ONTHYECKUM mpubop. [7ma3 kak

o OTITUYECKasi CUCTEMA
WNnrepdepennuss  cBera. KorepeHTHblE HCTOYHHUKH.
VYcnoBust HabmoIeHUsT MaKCUMYMOB M MHHHMYMOB B
uHTEepPEPEHITMOHHOM KapTUHE OT JBYX CHH(}a3HBIX
36 KOT€PEHTHBIX UCTOUYHHUKOB:

MAKCIIMYMET — A=2m % m=0,+1,+2 +3
MITHIIMYMBI — A:{2m+1)}—2’, m=0,£1,£2,+3 .
Hudpakums cBeta. Judpakimonnas pemeérka. Y clIoBHe
HAOIOJICHHS TJIABHBIX MAaKCUMYMOB IpU HOPMaTIbHOM

3.6.11 MaJcHU MOHOXPOMATHYECKOTO CBETA C JJIMHOMN BOJHBI A
Ha penérky ¢ nepuogom d:
dsing,, =mAm=0,+/-1,+/-2,+/-3,...

3.6.12 Jucnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

I'mnoresa M. Ilnanka o kBantax. ®opmyna Ilnanka: E =

411
hv
®oToHbI. DHeprus GoToHa:

4.1.2

hc
E—hv—T—pc.




E
Wwmmynse porona: p = —=—=

®oroadpdexr. Ombitet  A.I'.  CroseroBa. 3aKoHBI

41.3
dhoTorddekra
YpapHenue DitHmTeitHa 11 poTodddekra:
Eporona = ABBIXOAA + Eyyimax,
hc
Ed)OTOHa =hv = 7!
4.1.4
hc
ABBIXO/‘_‘La = thp = )l_
Kp
mvzmax
EKHHmax = T = eU3an
JlaBneHue cpera.
AL5 JlaBieHue cBeTa Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
o MOBEPXHOCTh M HA TMOJHOCTHIO  MOTJIOHIAOIIYIO
TTOBEPXHOCTH
4.2 OUN3UKA ATOMA
4.2.1 [TnaneTapras Moiens aToma
[Toctynater bopa. M3nydyenue u morjomenue GOTOHOB
MpU TEpexXoJe aroMa C OJIHOTO YPOBHSA SHEPrUU Ha
4.2.2 pyToii:
hvmn = —]ii = |En _Em
JIuHeityaThie CIEKTPBI.
423 CnekTp ypoBHEM 3HEPruu aTomMma BOJOpOIa:
E,=22%8 123,
n*
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas monens snpa ['eitsenbepra — lBaHeHKo.
o 3apsn sapa. MaccoBoe unciio siapa. M3otomnbl
PannoakTHBHOCTS.
Anba-pacnan:
SX—55Y+ JHe
43.2

bera-pacnapn.

DeKTpOHHBIN B-pacmaj:

A A 0, =
X270+ jetrv,




[Mosurponnslii B-pacnan:
A A = .
XY + J€+ v,

I'amma-n3iyuenue

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ng * 27

4.3.3
[Iycth M — Macca paguoakTUBHOIO BeulecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SnepHble peakuun. Jlenenve U CUHTE3 SAep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e ®usuka. 10 kmacc. YueOHuMK. ba3oBblii U yriayOn€HHBIA YpPOBHH.
Msxkumes I'. ., ByxoBueB b. b., Uapyrun B. M. / ITlomx pen.
[TapdpenTtreBoit H. A.

e ®wusuka. 11 xkmacc. YueOHuK. ba3oBblii U yriayOn€HHBIA ypPOBHH.
Msxkumes I'. ., byxoBueB b. b., YUapyrun B. M. / Iloxg pen.
[TapdenTreBoit H. A

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e ®wusuka. 10 kmacc. bazoBeiii U yriyOonéuueiii ypoHHu. I[loypouHbie
paspabotku. Caypos 1O. A.

e ®wusuka. 11 kmacc. bazoBeiii u yriyOon€uueiii ypoHH. I[loypouHbie
paspabotku. Caypos 1O. A.

e CoOopnuk 3agau no ¢usuke. 10-11 kmaccel. ba3oBeiii U yriayOIEHHBIM
ypoBenu. [lapdpentrera H. A.

o ®wmsuka. CamocTosATeNnbHBIE W KOHTPOJIBHBIE M paboTel. 10 Kiacc.
Eptotkun E. C., Eprotkuna C. T

o ®wmsuka. CamocTosATeNnbHBIE W KOHTPOJIBHBIE M paboTel. 11 Kiacc.

Eptotkun E. C., Eptotkuna C. I'.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

10 ximacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11



