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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE cpeAaHero oOiiero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON MporpamMmel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt mporpamMmbl BocnuTanus W KoHuenuuu
npenojaBanus yueOHoro npenMera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit denepanuu, peaau3yonmx 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 TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma no ¢usuke Aa€T OpeacTaBieHUE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yueOHoro npenmMera «Dusukay Ha yriayOaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3uKd yriayOiIEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/lauyu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CcpeaHero oo6mero oOpa3oBaHUA: JUYHOCTHBIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM JJIA pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0y4aloluXcs, OCBOMBIINX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus Ha YIIIYOIEHHOM
yYpOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

conepkanue yueOHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

[Iporpamma 1o ¢u3NKe HMEET TPHUMEPHBI XapakTep W MOXKET OBITh
WCITIOJIb30BaHa YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0YNX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATHBY YUYUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peau3allid  Pa3IUIHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHEHUS 00S3aTEIHPHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTO MpEeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBICHMM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
duszuueckoit reorpaduedt U actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPU BBITIOJITHEHUU UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 0011ero 0Opa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLMUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3uyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

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

Hoea 3Ixonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHATIbHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusi MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEeMHO-AEATEIFHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MIPUHIIMIIOB 0a3UpPyeTCs Ha UCIMOJIB30BAHUM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHcTByromero (akropa ydeOHoro mporecca. J[ns yriyOnéaHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuala, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



JIBa crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nmepBom citydae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, n1ubO MOCJIE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOJATCA B MPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTom moj paboTamMu NMpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mno (@u3Mke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa MpeJCTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHUUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPoLecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUs W OcHanleHus kabuHeta ¢usuku. I[Ipu sToM oOecneunBaercs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl pelIeHUI0 pacU€THBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE MPUMEHSITh U3YUYEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszjena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3enoB. st KaueCTBEHHBIX 3aa4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUS (PUHUYECKUX
SBJICHUN M TIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieueHnIo0 yueOHOTO mpoliecca Kypce Gu3nuku yriyoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA HOJKEH H3Y4aThCS B YCJIOBHSIX MPEIMETHOIO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaOBaHUE 7S BHITIOJIHEHHSI YKa3aHHBIX B MPOTrpamMMe 1o QU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEeYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIFOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabGopatopHoe o0OoOpymoBaHWE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacdéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBAaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE UX HMHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepPUH U PyHITAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SIBICHUS C UCIOIb30BAaHUEM (PU3HUYECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dopMHUpOBaHUE TPENCTABICHUNA O ponu (QU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oymyiei
npodeccuOHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HANpaBICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoIuX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHMM 00 OOUIUX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUUECKOM
MOJIENIBIO, 3aJlay, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJICNIA, aJ€KBaTHOW YCIIOBHSIM 3aJadd, B TOM 4YHCIE 3aJad WHKEHEPHOIO
XapaKTepa;

NOHMMAaHWE (PU3NYECKHMX OCHOB M MPUHLHUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W TNPOBEICHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a ¢ HUHTEpOpeTanud  HHPOpMAIHH,
OIpEJENICHMS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

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



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha u3ydenue ¢pusuku (yrinyOnEHHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETo
obOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GuU3MKE TMepedeHb JTadOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaTbHas KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3nYecKas Teopusl.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpoOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOpPEHUE MATEpPUAIBHOM TOYKH, MX MPOCKUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOW TOYKU OT BPEMEHU U UX
rpaduxu.

CBoOogHOe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BIKeHHE Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEIAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IPpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe yTel, TPACKTOPUHN, CKOPOCTEH ABUKEHUS OJHOT'O U TOTO K€ Teja
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOIO JBWKEHUS C LEJIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(ppoBOH 1a00paTopun).

N3yuenue nBuKeHNs Tea, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka runoressl
0 IMpsAMON MPONOPUHOHAIBHOM 3aBUCHUMOCTH MEXIY JNAIBHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSHHOM IO MOJIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca rena. Cuna. [IpuHumn cynepno3uuuu cul.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduuecKkor MUpoThl. JBrkeHne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHnue. Cuia TpeHUs CKOJIbXKEHUS U CUjla TPEHUS MTOKOS.
Koaddumment tpenus. Cuna conpoTUBICHUS NPU ABMKCHUH Tea B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
IBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBMKeHUs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIIBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEICHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOICHCTBUS TEI.

HN3mepeHne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuJl, IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenusn é mexaHuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuadbHOUW TOUKM. lIpeacraBiieHue O coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JI€ OJHOPOJHOrO Mmiapa (BHYTpHM M BHE Mmiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

N3MepeHune MOILIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cCBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBHM.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH NPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pu3NKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHME. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YAaCTUI[ BemlecTBa. MoOAEIM CTPOEHHs Ta3oB, XKUJIKOCTEUW H
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonuuecTBo BemectBa. [locrosnnas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
Temneparyp Lleabcus.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KensBuna). 3akon Jlanerona. M3omporieccsl B
UJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudeckrue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHre HaHOMaTEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemeToOK.

HaGmonenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mporecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IMpU
TEIJI000MEHE MEXy TOpsIYei M X0JI0JHON BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHIOBAHO WCIIOJIb30BAHHE
1 poBoii TabopaTopun).

N3yuenune n30XopHOro mnporecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKON CUCTEMBI. BHENIHE U BHyTpeHHHUE napaMeTpsl. [TapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIUUNH, ONMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

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



Mogenp uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue 111 BHyTPEHHEW HEPTUM OJHOATOMHOIO HJI€ATbHOIO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHus pabotel.  KouBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKoCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Manepa. YelibHas TEIUIOTa CrOpaHust
ToruBa. Pacuér konmmyecTBa TEIIOTHI mpu Temtonepenade. I[lonsartue o0
aauabaTHOM TIpoIiecce.

[TepBrIii 3aK0H TepMoaMHAMUKHU. BHyTpeHHs1s1 sHeprus. KonnuecTBo TenioTs
U paboTa Kak Mepbl WM3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
anuabaTta. AOCOJIFOTHAsI TeMIleparypa.

BTtopoii 3aKk0H TEpMOJITMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XO0JI0IHOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumne! nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE TPOLECCHI: XOJOIUIbHUK,
KOHJUITMOHEp, AW3CIbHBIA W KapOIOpaTOpPHBIA JBUTATENN, TapoBas TypOWHA,
MOJIyYEHHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Hemoncmpauuu.

N3menenne temnepatypsl pu aanabaTuyecKoM PacIIupEHUH.

Bosnymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue agnadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

HacepilieHHble ¥ HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnusi.

Hedopmarnuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Ko hUIMEHT MOBEpPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MAaTEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne criibl MOBEPXHOCTHOTO HATSIKEHMUS.

OMnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSKEHHUSI.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH  Jedopmaliii  pPe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell W €€ MpOsBIEHHUA. JJNEKTpUYecKuil 3apsa. /JlBa Buna
AJEKTpUYECKUX 3apsiaoB. [IpOBOAHUKHM, JUAJIEKTPUKUM U  TOJYNPOBOJIHUKH.
DneMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumoperictaue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moss.  [IpoOGubiit  3apsa.  Jlunuwm
HAIPSKEHHOCTHU AJIEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIsl. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHunan anexkTpocTaTuuecKoro nojisa. CBa3b HANPSIKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[IprHIMI CyNIEpnO3UIINU AIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsinma. Ilone paBHOMepHO 3apsikeHHOW cdepsl. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00béMy mmapa. [lome paBHOMEpPHO 3apsHKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlnaneKTpuku B AIEKTPOCTATUYECKOM oJIe. JnanexTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBL B OJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M NIPUHIUIT JEUCTBUS 3JIEKTPOMETpA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Baun ne ['paada).

[TpoBOTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psika KOHJIEHCATopa 4epe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EeHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTHU MOTEHI[MAJIOB (HaTIpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstil 31eKmpuiecKuii mok.

Cuia toka. [locTosHHBIN TOK.

VYcioBus CylecTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOro TOKa. McTouHMKH

toka. Hanpsoxenune U u DJIC 6.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOWIAJAW MOMNEPEYHOTO CEUYCHUS. Y AEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaUICIbHOE, CMEIIAHHOE COCIUHEHUE NMPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C v BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa 7151 MOJTHOU
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU YHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSHKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS P MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHUE TraJIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C OaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKy MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre cMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOJIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHHUS U1 JIaMIIbI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHLIMATIOB MEXKIY MOJOCAMHA UICTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTU MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTbH COMPOTUBICHHS METAJUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS JUCCOLIUALMA.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IIPAKTUUYECKOE NPUMEHEHUE: Ta30pas3psiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TaJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BEIWYMH, TPOBEpPKa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBI3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
Oumonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meosinpeomemmnoie noHaAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akTt, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIM3aluss OUOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHe HaHOMATepUalioB, TEIJIOBbIE CBOWCTBA
TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKAss  TUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHMYECKHUE KOHCTPYKIUH
(KpOHIUTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKU B TEXHHUKE (FMPOCKOI, BOJOMET U JIpyrue), JBUTATe]b BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
ra3zopaspsAHble JIaMIIbl, T0JIyIIPOBOIHUKOBbIE PUOOPHI, F'AJIbBAHUKA.

11 KIJACC

Paznea 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumonenicTBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, apa- U JUaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMA ~ MAarHUTHOTO  MOJs  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHUTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC wHAYKIMU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: MHAYKIIMOHHAA
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHne NHIYKIIMY BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoJIeOaTEIHHOTO IBUKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs FHEPTUM MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJE€OAHWH HUTAHOIO M NIPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HaNPsDKCHWs TpH  pa3iudHou  (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpediIeHHe
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUHU 3JIEKTpONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOIIUX 3JIEKTPOMATHUTHBIX KOJIEOaHH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U pUHLIKIL JIeUCTBUS TpaHCchopmartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHHE, TPEIIOMIIEHUE,
noJispu3anysi, nudpaxius, nHTepdepeHns.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexe. JIyu cera.
To4eyHbIli HICTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MMOKa3aTesb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIVH BOJIH IPU NEPEX0E MOHOXPOMATUYECKOTO CBETA YEPE3
IpaHULly pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB OeIoro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHUS.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpEe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemaromias cnoco6HocTh. [1a3 kak onTuueckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITHUKH, BOJIOKOHHAS OTNITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHre noaHoro BHyTPEHHEro oTpakeHusl. Mojieb CBETOBOA.

HccnenoBanne Xoxa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuyenue nnTepdeperHnm 1a3epHoro U3Iy4yeHHs Ha IBYX IIETSIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

['pannLBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynnarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeobGpa3zoBanust  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPALCHUE JJITUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3JIyuyeHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHE CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

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

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAHHUIO CTPOeHHUs aToma. I[lnaHerapHas Mojenb aroma
Pezepdopna.

[Toctynarsl bopa. M3ny4yenue u norioiuieHue (GOTOHOB MPHU MEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA JPYTrOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moznens snapa ['eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHHE paTHMOAKTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. JKOJIOTMYECKHUE AaCHEKThl pPa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHol mMoaenu. TémHas maTepuss U TEMHas
JHEprus.

EnunctBO przmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIN peakTop, TEPMOSIAEPHBIN PEakTop, aTOMHast 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

HccnenoBanne TpekoB 4acTHI] (11O TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS ACTPOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [Iyts — nHama T'amaktuka. [lonoxenue u nBuwkenue CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN VIS OTPEeICHHS TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

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

Du3nYeCKUl MPAKTHKYM.

Crioco6b1 m3MepeHus: PU3NIECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
U(POBBIX HW3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIBHBIE TOTPEITHOCTA U3MEPECHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lellax «YUYEHUYECKUH  OIKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApTUHE MUpA, 3HAYCHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (hYyHKLMIA
(duznueckoit Teopuu, poiib PU3NUECKON TeOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yrayonénnoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEOopusl, HaAONIOZICHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJElb, H3MEPEHHE,
HOrPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuxka: pelIeHHE CUCTEMBbl YypaBHeHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUTyp U 00BEMA Tell.

Buonozcua: snexTtpuueckue SBICHUS B KUBOW Npupoie, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKHME PHUCKM IIPU IPOU3BOJCTBE
NEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLIEH  Cpelbl,
yJIBTPa3ByKOBasi JIMAarHOCTHMKAa B MEIULMHE, ONTUYECKUE SBICHUS B KUBOU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paluonpuEMHHK, TEJIEBU30p,
anTteHHa, TteiepoH, CBY-meub, ynapTpa3ByKoBas IUArHOCTHKa B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIlyTHUKOBBIE
NPUEMHUKY, IepHasi JHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBbPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAkKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHON
Opra”u3alnuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKECHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCUOHATBHON NeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JIACTH
($U3HMKY HA TPOTSKEHUU BCEH HKU3HU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHUM B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB MEISAM, OIICHUBATH PUCKHU TIOCIICICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KIIFOYEBHIMH MOHSTUSIMHA M METOJIAMH
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3JIMYHBIX METOJOB IMO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBaTh 3aj1ady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHMSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YUYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TMPAKTHUYCCKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOLME abTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH MOJIYYeHHS] HHPOpMauK GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPIKaHMUS B PA3NHUYHBIX (hopmaTax ¢
y4€TOM Ha3HaueHus HHPOpPMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISATh OOIIEHHME Ha Yypokax (U3UKK M BO BHE-YpPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

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

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAHHON U MHIUBUIYaIbHOU
paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOr0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pactpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh UHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSATEIIFHO OCYIIECTBIISATH TO3HABATELHYIO ICSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAHUIMH B 00JacTH
(¢u3HUKN, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN NHTEJIEKT:

AaBaTbh OLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedlieKCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

MCIIOJIB30BaTh MPUEMBI pePIICKCUH JJIsl OLIEHKU CUTYaIluH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce AOCTHIKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00y4arouImxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH WHTEIUICKT, IIPEIITOJTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTb aJalTUPOBATHCA K
AMOIIMOHATFHBIM HU3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAHMBATH
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSABIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K koHniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MOHUMAaTh poib (U3UKK B OSKOHOMUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIBHOM M 3THYECKON cdepax [eaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QU3MUEeCKOW TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (PU3UKU U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3HUUECKON KApTUHE MUPA;

pa3nuyarh yCIOBUs MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI cUCTEeMa OTCYETa, aOCONMIOTHO TBEPIOE TEJO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOIHOE MaJieHHe,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIN Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJUTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINA 3apsij], O JHOPOAHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECChl U SIBIICHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiii CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUs MUMITYJIbca U MEXaHUYECKOM
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl pPAaBHOBECHsT TBEPAOrO Tena), MpPU HTOM HCIOIb30BATH
MaTEeMaTHYECKOE BbIPAKEHNUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpa3zoBaHuil ['amuiesi, BTOPOro U TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS MMIIYJIbCA W MEXaHUYECKOU
SHEPIruH, 3aKOHAa BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHUS, UCTIONB3YS
ocHoBHble monoxkeHus MKT wu 3akoHbl MonekynspHOW GU3HKKA U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIUIOBOrO ABMXKEHUS M KOHILIEHTPAlUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpPEIHEH KHHETHUYECKON
SHEPrueu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpalued MOJIEKYJI M €ro TeMIIEpaTypod, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIIOIb30BaTh



MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIEC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHECHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCIOBUS NPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ TMPAKTUYECKH BaXXKHBIE COOTHONIEHHWS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl W SIBJICHUS, HMCIOJb3Yys BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbI, IABJIEHUE, TOTEHIIMAIbHAS SHEPTUsl, KHHETUYECKasi SHEPT s,
MeXaHU4ecKasi SJHeprus, paboTa CUIIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
CUjia TSXKECTH, CUJIa YNPYrocTH, CUJIa TPEHUS, MOUIHOCTb, JSHEPrud
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopManuy NpyKUHBI, KOJIUYECTBO TETUIOTHI, A0COJIFOTHAsI TeMIleparypa
Tena, paboTra B TEPMOJWHAMHKE, BHYTPECHHSS DJHEPrus UACaIbLHOTO
OJIHOATOMHOT'O Ta3a, paboTa UACAIBHOIO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3ayxa, KII/[ naeanbHOTO TEMJIOBOrO JABUTATEIS; SJIEKTPUUYECKOE MOJIE,
HaIPSKEHHOCTh JIEKTPUYECKOrO MOJISI, HAMPSXKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 11apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYIIASA
cuia, CUJjla TOKa, HaNpsKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYECKass EMKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIEHHE  y4YacTKa  LENH ¢
MOCJIEIOBATENILHBIM U NApaJIeIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO T0JI1 KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YacCTHUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHUE, nuddy3us, ucrnapeHue,
KUIEHUE U KOHAEHCALINSI, TUIaBICHNUE U KPUCTAIUIN3ALIMS, HAlPABICHHOCTh
TEIUIONIEPEIaut, JIEKTPU3alus TeJl, SKBUIIOTCHIUAIBHOCTh OBEPXHOCTHU
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
JOPYroM C HCTI0JIb30BaHUEM MPAMBIX U3MEPEHUM, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTHU
¢uznuecknx BENMWMYMH B BHAEC TpaduKOoB C y4E€TOM aOCONFOTHBIX
MOrPEIIHOCTEd  U3MEPEHUM, JeiaTh  BBIBOABI IO  pe3yJibTaTam
WCCIIEIOBAHUS;



MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPEHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PEe3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUIIOTE3bI;

coOJr01aTh NpaBuiia 6e301acHOro Tpy/a Ipy MPOBEICHUH UCCIIEI0BAHUIM B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MpakTMKymMa W y4eOHO-
UCCIIEIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemath pacuy€THBIE 3aJa4yd C SBHO 3aJlaHHOM M HESBHO 3aJIaHHOM
¢u3nueckol MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM 3ajayd,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOPHUM MPU HMCTOJIL30BAHUM MATEMaTHUUYECKHUX METOJOB PEIICHHS 3ajaad,
IPOBOJAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIINXCS JIAHHBIX, aHAJIM3UPOBAThH
PE3YNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOJTYYCHHBIX
PE3yNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
pa3HbIX pa3[enoB Kypca (PU3MKH, a TAaKKE MHTETpallui 3HAHUN U3 JAPYTrUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
[ENOYKY PACCyKJIEHUM C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUHUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIIECCAMH, C
MO3UIIUN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUH O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAaK)K€ PAa3yMHOM HCIIONIB30BAHUU JOCTIIKCHHUM
HAyKd W TEXHOJOTUH JUIA JajdbHEHIIeTO pa3BUTUS YEIIOBEYECKOTO
00111eCTBa;

MPUMEHSTh Pa3IUndYHbIe CIIOCOOBI paboThl ¢ WHpOpMaIe (HU3NIECKOTO
COIepKaHUS C WCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCTOIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UPOBATH  NOJy4aeMyl0  UMHGOpPMALUI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINOJHEHUS
IPOEKTHBIX U Y4EeOHO-UCCIIeI0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaeMO POOIEMBb;

IPOSIBIIATh MOTUBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YIyOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMAThH POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBHON
U ITHYECKOM cdepax AesTEIbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMUU B NMPAKTUUYECKOU
JeSITEIbHOCTU YeJOBeKa M JaJbHEHIIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAYCHUE OIUCATEIIbHON, CHUCTEeMaTU3UPYIOIICH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUHM — DJIEKTPOIUHAMHKU,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3nUecKoit
KapTUHE MHpa, MeCTO (HU3WYECKOW KApTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUIN O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TeJl U MPOIIECCOB
(sIBJI€HUI): OJJHOPOJHOE 3JEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MO,
rapMOHUYECKHE KOJeOaHUs, MaTeMaTUYeCKUM MAasITHUK, HWJICAIbHbBIN
IPYKUHHBIH MasITHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIHN CBETA;

paznu4ath ycloBUsA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAJU3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCH U SIBJICHUS,
UCIIOJb3ysd OCHOBHBIE TIOJOXKEHUSI M 3aKOHBI DJJIEKTPOJUHAMUKH U
CIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM €M CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, OCTYNAThI CIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKu  (ypaBHeHHME  DWHINTEWHa  AJid
dboTorddexTa, mepBbIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEJ ¥ YHEPTUU B SJACPHBIX PEAKIHAX, 3aKOH PAIUOAKTUBHOIO
pacrnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCIOJIb3YyS BEIMYHHBI:
HANPsLDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIUS
MAarHuTHOTO TIOJIsI, MAarHUTHBIA TOTOK, cuja AMrepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPrus MArHUTHOTO TMOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIBC, ITOJIHAS SHEPTHUSl, SHEPTHSI
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTHUsS CBA3M Spa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIIUS
BOJIH, Audpakuus, IJUCHEPCHs, TOJIHOEC BHYTPEHHEE OTpaKeHHE,
dboToanekTpudeckuii 3 ekt (hotodddexr), anbda- u 6eTa-pacnasl saep,
ramma-usiaydeHue siaep, Gu3nuecke MPUHIUIBI CIEKTPAIBHOTO aHATN3a U
paboTHI J1a3epa;

OTpEeeNsITh HAIMpaBiICHUE WHIYKIMA MAarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTPOUTH H300paK€HUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTePUCTHUKH;

OPUMEHATH OCHOBOIIOJIATaOIIAE ACTPOHOMHYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBICHEHHA (U3NYECKUX IPOIIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKrajlaKTHUUECKOU
cpelie; IBUKEHUSI HEOECHBIX TeJl, IBOJIFOLUU 3BE3]] U BeeneHHo;
IIPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIWYUH C
UCIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, TMpPU OSTOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJbTaThl MOJYYEHHOM  3aBUCUMOCTH
¢usnuecknx BENMWMYMH B BHAE TpaduKoB C y4IE€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEPEHU, JenaTh  BBIBOJABI MO  pe3yjibTaTaM
HCCJIEI0BAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJIUTD OTBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTMCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;
coOrOIaTh MpaBuiIa 0€30MacHOr0 TPy/ia MPY MPOBEACHUN UCCIICIOBAaHHH B
pamMkax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPeOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3HMUECKUX TCOPH
NpU  WCIOJB30BAHWHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
NPOBOJIUTH PacyEThl HA OCHOBAHUH WMEIONUXCS JaHHBIX, aHATTU3UPOBAThH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYESHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaKKE UHTErPALMHA 3HAHUMN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIAa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBACHEHHMS OCHOBHBIX
IIPUHIIMIIOB PaOOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAMUTDH IPUMEPHI BKJIa/1a POCCUACKHX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMM MpoLeccaMu, C
MO3UIIMH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU
HAyKH W TEXHOJOTWHA JJisi JaJbHEHIIEero pa3BUTUS YEJIOBEUYECKOTO
00111eCTBa;

MPUMEHSITh Pa3JInuHbIE CIOCOObI paboThl ¢ MHpoOpManuend (PU3NIECKOTro
COJEp)KaHUSI C HCIIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
HAy4YHO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIIPETAILIUU
uH(pOpMaIKU, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U MI03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyHIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHpPENesATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOr0o W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIISL.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IBI
1.1 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAaHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 |
' HePEXOIbI
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1




4.2 IToCTOSHHBIN 2IEKTPUYECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Uroro no pazgeny 54
Pasnen 5. ®PUSHMUECKHWI MPAKTUKYM
5.1 @uU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KVIACC

Ne HaumenoBanue
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bceer | KonTpoabH
0 ble paboThI

IIpakTHYeck
ue padoTsl

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MaruauTHO€ 10J1e 14
12 DneKTpoMarHuTHa 13 |
ST MH Ty KITHSI
Hroro no pazgeny 27

Paznen 2. KOJIEBAHUSA U BOJIHbBI

71 Mexannueckue 10
KoJIeOaHNs
59 DJIEKTPOMArHuTH 15
ple KOJIEOaHUS
Mexaanueckue u
2.3 AJIEKTPOMAarHUTHBI 10 1
€ BOJIHEI
2.4 Ornruka 25 1
Hroro mo pazgeny 60

Pazgen 3. OCHOBBDI CII

ENUAJILHON TEOPUA OTHOCHUTEJIBHOCTH

3.1 Ocuosbl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

Kopnyckynspao-
4.1 BOJIHOBO#1 15
Jyaanu3M

4.2 ®duznka aToma 5

®du3rka aTOMHOTO

43 | pan 5

3JI€MEHTaPHBIX
YaCTHIL
Hroro no paszneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU




DJIEMEHTHI

5.1 aCTPOHOMUU U 12
acTpopU3UKU
Hroro no pazneny 12

Pazznen 6. ®PUSHUECKHWI MPAKTUKYM

6.1 Ou3nyecKuit 16 16
MIPAKTHUKYM
Hroro no pazgeny 16
Pa3nean 7. OBGOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus
1 000011IeHIE
MIPEIMETHOTO
COJICpP)KaHUS U
71 OTIBITA 15
NESITEIILHOCTH,
MIPHUOOPETEHHOTO
TP U3yICHUH
kypca ¢puzuku 10
— 11 kiaccoB
Hroro mo pazgeny 15
Pe3epBHOE Bpemst 10
OBILEE
KOJIMYECTBO
YACOB IIO 170 4 16

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh HAa IpUMEpax poJib U MeCTO GU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTHM, B IPAKTUYECKON IEATEILHOCTH JIFOIEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaibHas TOuYKa, WHEpPIHMAIbHAs CHCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TENO, UACATBHBIN Ta3; MOJEIH CTPOEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEJN, TOYEUHBIA DJIEKTPUYECKUN 3apsig — IPU PEIIEeHUN
(bu3znueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpoluecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KHHETHUECKOW TEOPHH
CTPOGHMs  BelleCTBA W  DJJEKTPOJUHAMHUKHM:  PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE IMaJieHHe Tell,
JBY)KEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJCHUCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten TpW HarpeBaHUW (OXJIAXICHHWH), TEIUIOBOE PaBHOBECHE,
UCMapeHHue, KOHJEHcalus, IIJaBJI€HUE, KpUCTAUIM3alusl, KHUIIEHUE,
BJIQKHOCTh BO3/yXa, MOBBIIIEHUE JABJIECHUS Ta3a IPU €ro HarpeBaHWU B
3aKpBITOM COCYyZ€, CBSI3b MEXAYy IlapaMeTpaMu COCTOSHHs ras3a B
U30IIpOLIecCax; IEKTPU3ALM Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceBaTh MCXaHHUYCCKOC JBWXKCHHC, HCIIO0JIb3YA (bl/I3I/I‘ICCKI/IC
BCJIMYMHBI: KOOpAWHATA, IYyTb, ICPEMCHICHUC, CKOPOCTb, YCKOPCHHUC,
Macca Teja, Chjia, UMITYJIbC TCJIa, KHHCTUYCCKAA DHCPIUus, IOTCHIIUAJIbHAA
OHCPI'uA, MCXaHUUICCKasa pa60Ta, MCXaHHNYCCKaA MOIITHOCTD, ITPpHU OIIMCAHUH
IIpaBUJIbHO TPAKTOBATb (bH3H‘ICCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCIMYHUH, UX
0003HAYEHHUSA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUMHAMUA

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBLIC CBOMCTBA TE€I M TEIJIOBBIC SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIMYWHBI: IABJICHUC I'a3a, TCMIICPATYpa, CPCAHAA
KHHCTHYCCKas OHEPTHUA Xa0THYCCKOI'O JABHXXCHUA MOJICKYII,
CpCAHCKBaApaTUIHAA CKOPOCTH MOJICKYII, KOJINYCCTBO TCIIJIOTHI,
BHYTPCHHAA SHCPIrus, pa60Ta rasa, KOB(l)(I)I/II_II/IeHT MOJIE3HOI0 ACHCTBHS
TCIIOBOI'O ABUTATCIIA; IPHU OIMMMCAHWUU TPABHUIIBHO TPAKTOBATDH (I)I/ISI/I‘IGCKI/II‘/’I
CMBICJI UCTIOJIb3YEMbBIX BCJIWNYHUH, UX 0003HAYCHHS U CINHUIBI, HAXOJHUTb




(opMynbl, CBS3BIBAIOLINE AAHHYIO (U3NYECKYIO BEIWYMHY C JIPYTUMHU
BEJINYMHAM

10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIlECTBA U
ANIEKTPUYECKHE SABJICHHS (TIPOLIECCHI), UCHOIb3Ys (PU3MUECKHE BETUUNHBI:
JNEKTPUYECKUHN 3apsif, JJIEKTPUYECKOE II0JI€, HAIPSKEHHOCTH I10JIA,
NOTEHIMAJ, pPa3HOCTb IIOTEHUMAJIOB; IpU OINHUCAHUHM IPABUIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHMH, UX
0003HaueHHs W EMHULIBI;, YKa3bIBaTh (YOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMU

10.7

aHAJIM3UPOBaTh  (PU3MUECKHWE TIpOLleCChl W SBJIEHUS, HCHOJb3Ys
(u3nueckue 3aKOHbl U MPUHLUIIBL: 3aKOH BceMupHoro Tsarotenus, I, II u
III 3akoHBI Hbr0TOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOM DHEPIUH, 3aKOH
COXPAHEHHS WMIIYJIbCa, MPHUHLIMI CYNEPHO3ULIUU CHJI, HPHUHIIHUII
PaBHOIIpaBHUsl  HMHEPLUUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHWS BEIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHEW KHHETHYECKOM DSHEpPruM TEIUIOBOTO JIBM)KEHHMS MOJIEKYN C
a0COIOTHOW TeMIepaTypoil, MepBbIM 3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsaaa, 3akoH KylloHa; mpu 3TOM pa3nuyarh
CIIOBECHYIO (hOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOE€ BBIpAKEHUE U
yCIIOBHS (TpaHUIIBI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPHUHLHUIIBI JEHCTBUS MallMH, OpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3inyarh YyCIOBUA MX 0€30MacHOro
HCIOJIb30BaHUS B MOBCEIHEBHOM JKU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
IPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX W3MEPCHHUH; TpU
stoM (dopmynupoBaTh TMpobiemMy (3ajady) W THIOTE3y YYEOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYyJI0BaHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYIJ.[CCTBJ'IHTB IIPpsAMBIE U KOCBCHHBLIC U3MECPCHUA (bl/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC MCTOJbI OLICHKHA HOFpCH.IHOCTGﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBHCHMMOCTH MCKOAY (bHSPI‘ICCKI/IMI/I BCIMYMHaAMH C
HCIIOJIb30BAHUEM  IIPAMBIX H3MepeHHI>i; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHMMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHUAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJIaTh BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBAaHUA

10.12

Cobmnronath npaBuiia 6€300acHOTO TPyZa IpY MPOBEACHUN UCCIIEA0BAaHUM
B paMKax Yy4eOHOro SKCIIepUMEHTa, Y4eOHO-UCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEIbHOCTH C MCII0JIb30BAaHUEM U3MEPUTENILHBIX YCTPOMCTB
U 1abOPaTOPHOTro 00OPYAOBAHUS

10.13

Pematp pacuéTHbpie 3aauu ¢ SIBHO 3aJaHHOW (PU3UYECKOM MOJIENbIO,
MCTOJB3Ys (pU3UUeCKre 3aKOHBI U MIPUHIIKIIBI; HA OCHOBE aHAIN3a YCIIOBUS
3a/1a4u¥ BEIOUpATh (PU3MUECKYIO MOJEIb, BRIACTATH (DU3HMUECKHUE BETUUUHBI




u (opMynbl, HEOOXOAUMBIE UIA €€ pelIeHHs, MPOBOJUTH PACUETHI H
OILICHUBATh PEATLHOCTH MOJYYCHHOTO 3HAUCHUS (PU3UUECKON BETMUMHBI

10.14

Pemrats KAa4eCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO LIENOYKY PACCYXKICHUN C ONOPOM HA H3Yy4ECHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  peumieHUMM — y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTHHM IS TOUCKA, CTPYKTypHUpPOBAHMUS,
UHTEpPIPETAllMM U MPEACTaBICHUS Y4eOHOM M HaydyHO-IOIYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 pPAa3IMYHbIX HMCTOYHUKOB, KPUTUYECKU
aHAIIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoauTe mHpHUMEpHl BKJIaJa POCCUICKUX U 3apyOeXHBIX YUEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBaTh TeopeTHUecKHe 3HaHUS MO (PU3KKE B MOBCEAHEBHOM KU3HU
g oOecrieueHus: Oe30macHOCTH IMpH oOpaiieHuH ¢ mnpubopamMu U
TEXHUYECKUMH YCTPOUCTBAMH, ISl COXPAaHEHHSI 37I0POBbS U COOIOICHUS
HOPM 3KOJIOTMYECKOT'0 MOBEACHNUS B OKPYKAOLIEH cpene

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLIMATIBHBIX pPOJeH,
IUIAHUPOBATH Pa0OTy TPYIIIBI, PAMOHATLHO PaCIPEeIsaTh 00S3aHHOCTH
Y TUIAaHUPOBATH NESITEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHSX, aJIEKBATHO
OIICHMBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYNIBI B pEIICHHE
paccMaTpuBaeMoin MPoOIEMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi

JleMoHCTpHpOBaTh HA IPUMEPaX PoJib U MeCTO GU3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHH, B MPaKTUYECKOW NEATEILHOCTH JIOJEH, IENOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YuUTHIBATh I'paHuLbl MPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYEYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sAC€pHad MOJCJb aTOMa, HYKIIOHHaA
MOJCJIb aTOMHOT'O Apa IMPpU pCHICHUN (I)I/I3I/I‘IGCKI/IX 3aga4q

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MPOLECChl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB DJIEKTPOJINHAMUKH U KBAHTOBOM (PU3UKU: dJEKTpUUECKas
MPOBOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JCHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJJIGKTPOMAarHUTHAs WHIYKIIHS,
JENCTBUE MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM M ABUKYLIUNCS 3aps/,
3IEKTPOMarHUTHbHIE KosieOaHus u BOJIHBI, NPSIMOJIMHEMHOE




pacnpocTpaHeHHe CBETa, OTPaKEHHE, MpeIOMIICHHE, WHTepdepeHIus,
mdpakys 1 NOISPU3aLUs CBETA, JUCTIEPCUs CBETa, (POTOIIEKTPUUESCKHIMA
addekt (pororddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIGKTpa  aToMa  BOJOPOJA, €CTECTBEHHas M  MCKYCCTBEHHAs
PaAnOaKTUBHOCTDH

114

OnuceBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (E)J'IGKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IMPOBOJAUMOCTb pAa3IMUHBIX Cpel) U
JJIEKTPOMArHUTHBIE SIBJICHHUA (IPOIIECCHI), HCIONB3Ys (U3NIECKHE
BEJIMYMHBL:  JJICKTPUYECKUH  3apsl, CWIa TOKa, JJIEKTPHUYECKOE
HAMpsOKCHUEC, JJICKTPUYCCKOC COIMPOTHBJICHUC, PAa3HOCTH IMOTCHIMWAJIOB,
OJIC, pabora TOKa, MHIYKIUS MArHUTHOTO TOJIsI, cujia Amrepa, cuia
HopeHua, HHAYKTUBHOCTb KAaTYIIKHW, OHCPIud OJCKTPHUYCCKOTO U
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuNl B KoJieOaTeabHOM
KOHTYpe, 3apsg W CWiIa TOKa B TIpOLEecce TapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJieOaHWH, (QOKYCHOE pacCTOsTHME U ONTHYecKas
CUJia JIMH3BI, IIPU ONIMCAHWU NPAaBHUIIBHO TPAKTOBATbH @HSquCKHﬁ CMBICJI
HCIIOJB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CAVMHUIBI, YKa3bIBaTb
(hopMyIbl, CBS3bIBAIONIME JaHHYIO (U3MUYECKYIO0 BEIMYMHY C JAPYrUMU
BCIIMUYMHaAMU

11.5

OnuceiBaTh M3y4eHHbIE KBAHTOBBIEC SIBICHUS M MPOLECCHI, HCIOJB3YS
(¢u3nyueckue BEIWYMHBI: CKOPOCTb OJJIEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, DJHEPrus U UMIYJIbC (OTOHA, MEPUOA
MoJIypacnaja, SHEprusl CBSA3U aTOMHBIX SiZiep; IPU OMUCAHUM MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJBb3YyeMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3MUYeCKyl0 BEIUYHUHY C APYTUMHU BEIMYUHAMH, BBIUUCISITH 3HAUCHUE
(bu3nuecKo BEIUYUHBI

11.6

Ananu3upoBath (U3MYECKUE TPOIECCHl U SBJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHBI M NpUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MapauIeIbHOTO COEAUHEHHUS! MTPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkoH JJIEKTPOMAarHUTHOM WHAYKLIWH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPAHEHUsSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHUE DWHIITeHHA i hoTodddekra,
3aKOH COXpPAaHEHHUS DJHEPruM, 3aKOH COXPAaHEHUs WMITYJIbCa, 3aKOH
COXPaHEHHUS DJEKTPUUYECKOTO 3apsga, 3aKOH COXPaHEHHUs MacCOBOIO
yucia, MocTynarsl bopa, 3aKoH paguMOaKTUBHOTO pacmana; MpH 3TOM
pa3nuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPKEHUE U YCTIOBUS (TPAHUILIBI, 00IACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpPa HWHAYKIOHWW MArduTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IIIOCKHM 3€PKaIOM,
TOHKOMW JTUH30U




11.9

Brimomaare OKCHICPUMCHTBI MO HUCCIICAOBAHUIO (1)H3PI‘-I€CKI/IX SIBJIEHUU U
IIPOLIECCOB C HCIOJIB30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHUM; IIPU
aToM (opmynupoBaTh TpobieMy (3amady) HW TUIOTE3Y y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 NPEIOKEHHOTO 000py/HI0BaHuUS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcymecTBIATh NpsSMbIE U KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIUYNH;
IpU 3TOM BBIOMPATh ONTUMAJIbHBIM CHOCOO M3MEPEHMSI U HCIIOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN N3MEPEHUIN

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM
MIPSIMBIX U3MEPEHHUI; TPH STOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3ynbTaThl TMOJMYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B BHUJE
Tabnuil ¥ rpaduKOB, JIEIaTh BBIBOJBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CoOmrogath paBuiIa 0€30MaCHOTO TPYAa MPH MPOBEACHUH MCCIIETIOBAHUN
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIBHBIX YCTPOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHpie 3agaud C SIBHO 3aJlaHHOW (PU3MUECKOW MOJIEIBIO,
WCTIONB3Ys (Pr3NUYecKre 3aKOHBI M IPUHITUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u BEIOUPATh GU3MUECKYIO MOJICIb, BBIACIATH PU3NUECKHUE BETMIUHBI
u GopMyNbl, HEOOXOIUMBIE ISl €€ pelIeHUs, MPOBOJAWTH PACUEThl U
OIIEHUBATH PEATHHOCTh MOJTYYECHHOTO 3HAYCHUS (PU3NUECKON BETUUNHBI

11.14

Pemats KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOUYKY PACCYXACHUU C OMOpPOH Ha H3yYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHE SIBICHUS

11.15

Ucnonb3oBarh mpu  pemieHUH — y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTUU JJs TIOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEpIpETallul U TMPEACTaBICHUS Y4eOHON M Hay4yHO-IOMYJISIPHOU
uHGOpPMAIIMKY, TOJYYEHHON W3 PA3JIUYHBIX HCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

O00BACHATH IIPUHIUIIBI IEeHUCTBUS MallluH, HpI/I60p0B U TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindatb YCIOBHA HX 0€30I1aCHOTO HCIIOJL30BaHUS B
HOBCGI[HGBHOﬁ KHU3HU

11.17

[IpuBoauTH TpHUMEpHl BKJIAJa POCCUICKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOPETUUECKUE 3HAHUSA 110 (PU3HMKE B IOBCEAHEBHOM KU3HU
s obecrieyeHust 0e30MacHOCTH MMpH  oOpalleHuH ¢ InpudopamMu U
TEXHUYECKUMH YCTPONUCTBAMHM, /Ul COXPAHEHHs 30POBbs U COOIIOICHHS
HOPM DKOJIOTHYECKOTO ITOBEJAECHUS B OKPYXAIOUIEH cpere

11.19

PaGoTtath B Tpynme ¢ BBIIOJHEHUEM pA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PAlMOHATIBHO PaclpeesiTh 00s3aHHOCTH
U TUIAaHUPOBAThH JESTEIBHOCTh B HECTAHJAPTHBIX CUTYALUSX, aJIeKBATHO




OLCHUBATL BKJIAJ KaXAOro H3 YYAaCTHHUKOB T'PYIIIbL
paccMmarpuBaeMoil mpooOIeMbl

B peElICHHE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mpoBepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mpupone. Haydnble Meronpl
MTO3HAHMS OKPYXKAIOIIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPHHM B IIPOLIECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYeCKUX  SIBJICHUH |
npoueccoB. Hayunble runores3sl. ®uznueckue
3aKOHBI U Teopud. ['paHUIBI TPUMEHUMOCTU
¢uznyeckux 3akoHOB. [IpUHIMO COOTBETCTBUS.
Ponrb um w™ecto ¢usuku B  (dopMHUpPOBAHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHUKA

#H#Part#H#KUHEMATHUKA

2.1.1

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrokeHusa. Cucrema oTcuéra.
Tpaektopus

[lepememienue, cKopocTh (CpedHsisi CKOPOCTb,
MT'HOBEHHast CKOPOCTb) u yCKOpEeHHue
MaTepUaIbHOW TOYKM, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CJIOEHHE CKOpocTeit

2.1

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEITHOE JIBUKCHHUE. I'paduku
3aBUCUMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHHS,
OyTH W TEPEeMEIIEHUS MaTepUaIbHOM TOYKU OT
BpEMEHU

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

Kpuponmnueiinoe JIBHOKEHUE. PaBHOoMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOPOCTb, TUHENHAS CKOpOCTh. [lepron u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHUE

Texauueckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




[IpakTnueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUS MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHHU
MIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJIbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapuKa B BA3KOM )XUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBLHO

2.2

###Par#H# IUHAMUKA

2.2.1

[Ipuanun otHocutenbHOCcTH [anmmes. Ilepseiit
3akoH HproToHa. IHEepuuanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuaibHBIX TOUEK

224

3akoH BceMUpHOro TAroTteHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia COMpPOTUBIICHUS TPHU IBMKEHHUH Tella
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE ¥ BpallaTeIIBHOC JIBMDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuiabl OTHOCUTEIIBHO OCH BpAlICHUS.
[Ine4yo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeEJIa
B CO

229

Texandeckue YCTpOﬁCTBaI IO AIIMNITHUKH,
JABVMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckue paboTel. l3yueHue ABHKEHUSA
Opycka 1Mo HaKJIOHHOM IMJIOCKOCTH TOJ IeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
VIPYTOCTH, BO3HHUKAIOMINX B AeQopMUpyeMOn
NpY)XKHHE U PE3UHOBOM 00pasile, OT BETUYHHBI HX
nedopmarnuu. McecnenoBanue ycinoBHii paBHOBECHS
TBEPJOTO TeJA, UMEIOIIET0 OCh BPAILIEHUS

2.3

##H#Par#H##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHJIBI u
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenus nMmnyiasca B MCO. PeaktuBHOE
JBUKEHHE




233 PaboTa cuibl
234 MOIIHOCTb CUJIBI
3.5 Kunerndeckass sHepruss MaTepUAJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHnnaneHas 3ueprus. [loTeHumanpHas SHEPIust
3.6 yIpyro nedopMupoBaHHON IPY>KUHBI.
o [MoTteHmanbHast SHEPIUs Tena BOIHM3H
MOBEPXHOCTU 3eMITH
[ToTeHnumanpHbIe U HENOTEHIMATIBHBIE CHITBL. CBSI3b
537 paboThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXAHUYECKOW DHEPTUM CHCTEMbI TeJ. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 VYupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpPOMCTBA: JBMKEHUE PAKET,
o BOJIOMET, KOTIED, MTPY>KUHHBIH MHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenme  cBs3u
53.10 CKOPOCTEH  Tel  TpH  HEYOpyroM  yjaape.

HccnenoBanue cBsizu pabOTHI CHITBI ¢ M3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tena

3 MOJIEKVYIJISAPHASA ®U3MKA U TEPMOJINMHAMUKA
###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

OcHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep TIBKCHUS u
B3aUMOJICHCTBUS YaCTHL] BELIECTBA
Mopenu cTpoeHHs Tra3o0B, KMAKOCTEH M TBEPIBIX

3.1.2 TeJl U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEIEN

313 Macca  mousekyn.  KommdecTtBo — BelecTBa.

31 [Tocrosinnas ABoraapo
' 314 TemoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOM TEOPUM HICAIBHOTO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KUHETUYECKOM DHEPruM TEIUIOBOIO JBUYKECHUS
yactul rasza. [llkana remneparyp KenbBuna

317 VYpasuenune Kianelipona — MeHneneeBa. 3akoH

JlanbToHa




I'a3oBBIe 3aK0HBI. M30mponieccsl B UI€AIBHOM Ta3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: H30TEPMA,
n30X0pa, n300apa

TexHu4YecKue yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue padotel. M3mepenue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCHUMOCTU MCXKAY MHIapaMeTpaMu COCTOSAHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamuueckass  cucreMa.  BHyTpeHH:s
SHEPrusi TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

322

KonuuectBo TemnoTel u pabota. BHyTpeHHsd
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TeTJIOTIepeIauH: TETJIOTIPOBOJHOCTb,
KOHBEKIIMSI, W3JIydeHHe. Termmo€MKOCTh Tena.
VnaenrHasg  TEeINIOEMKOCTHL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

324

[IepBblii 3ak0H TepMmoaMHaMuKu. [IprMeHeHue
IIEPBOT0O 3aKOHA TEPMOJMHAMHUKH K U30IPOLIECCAM.
['paduueckas maTEpIpeTanus paboTh ra3a

3.25

TemmoBsle  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHusi SHEpPruu B
TeIJIOBbIX MammuHax. KoaddumueHnt mnosie3Horo
neiicteust (manee — KIIJ[) TemoBoit MammHBL.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOGpatumocTb
IpOLEeCcCOB B mMpupoje. TemaoBble JBUTaTENH.
DKoJoruyeckue npoOiaemMbl TEIIOIHEPTeTUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3MepeHue ynenbHOU
TEIUIOEMKOCTH

33

##H#HPar#H##AI' PELI'AT

HBIE COCTOAHMA BELIECBA. ®A30BbIE
INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u
KUTNIEHHEe. YenbHas TeIuloTa MapooOpazoBaHMAL.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOcomoTHasT M OTHOCUTENIbHAs  BJIAXKHOCTh
BOo3ayxa. HacelleHHbIl nap




3.33

Teépnoe temo. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIoB. XKukue
Kpucrtawuibl. COBpeMEHHbIE MaTEepHAIIbI

334

[lnaBnenue u Kkpuctaym3auus. Y IejibHas TEIIOTa
wiassenus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

Texauueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MTOJTy4EHUS
COBPEMEHHBIX MaTepuajoB, B TOM  4HCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. 3MepeHHE BIAXKHOCTU
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

4.1.1

DNeKTpu3anusa Tel. OIeKTpudyeckuil 3apsa. JlBa
BHU/1a DJIIEKTPUYECKUX 3apsiI0B

4.1.2

[IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

DIIEKTPUYECKOE noJie. Hanpspk€anocTh
aneKkTpuyeckoro mois. [IpuHuMm cyneprno3uum.
JIuHuy HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

Pabora CHII AIEKTPOCTATUYECKOTO TIOJISL.
IMorennuain. PasHoCTh IOTEHIINAIOB

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYCCKOM I1oJIC. I[I/IBJICKTpI/I‘IeCKaH
IIPOHUIIACMOCTDb

4.1.8

DnekTpoéMkocTh. KoHneHcaTop. DIeKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrust 3apsHKEeHHOTO
KOHJIEHCAaTOPa

Texuuyeckue yCTpOICTBa: IIEKTPOCKOIL,
EKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONPUOOpPOB,  KOHAEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

HHPar###TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YciaoBusa CYILLIECTBOBAHUS HOCTOSSHHOTO
aieKTpuueckoro Ttoka. Mcrounuku Ttoka. Cuna
ToKa. IloCTOAHHBINA TOK




4.2.2

Hanpspkenne. 3akon OMma a5 yyacTka Lienu

4.2.3

DJIEKTPUYECKOE  CONPOTHBIICHHE. Y IeNIbHOE
COIIPOTHBJICHUE BEILIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, nmapaijieJIbHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGota snexrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — DOJC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gng  mojaHOM  (3aMKHYTOM)
3JIEeKTpUYecKol nenu. KopoTkoe 3ambikaHne

4.2.8

DOneKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAJUIOB.
3aBUCHUMOCTb  CONPOTHBJIEHHUS  METAIJIOB  OT
TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

OneKkTpuyeckuii TOK B  Bakyyme. (CBolcTBa
3JEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBogauku. CoOcTBeHHass W MPUMECHAsI
MIPOBOJIMMOCTh TOTYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKUI TOK B razax. CaMmoCTOSITENbHBIA 1
HECAMOCTOSITENIbHBIA pa3psan. Pa3nuuHbie THUITBI
CaMOCTOSITENBHOTO pa3psana. Momnus. [1nazma

4.2.13

TexHuyeckue ycTpoicTBa: aMmepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOoPEI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMHUCTOPHI U
(boTOpe3UCTOphl,  MOJYIMPOBOJHUKOBBIA IO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue paboTbl. M3ydeHue cmemaHHOrO
COEJIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucToYHMKAa TOKa M €rO
BHYTPEHHEro  compoTtuBieHus.  Habmoxenue
JJIEKTPOJIN3A

11 KVIACC




Koxa
pasjaeina

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

####PartH#H#MAIHUTHOE I10JIE. OJIEKTPOMAI'HUTHAS NHAY KW A

4.3.1

IlocTosHHBIE MAarduThbL. B3aumoneiictsue
HOCTOSIHHBIX MAarHuTOB

43.2

MarnuTHoe nosie. BekTop MarHUTHOM MHYKIUH.
[IpyHnmn cyneprno3uuuu. JIMHMM MAarHUTHON
WHAYKIAH. Kaptuna  nunwmit MarauTHOU
WHYKIUY TIOJIS IOCTOSTHHBIX MarHUTOB

4.3.3

MaruauTHO€E 1oJie MpOBOJAHUKA ¢ TOKOM. KapTrHa
JMHUHI TOJISI JUIMHHOTO TPSMOTO MPOBOJIHUKA U
3aMKHYTOTO KOJIbIIEBOTO MPOBOIHUKA, KATYIIIKH C
tokoM. OmbiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuita Amriepa, €€ MOyNb M HallPABIICHHUE

4.3.5

Cuna JlopeHua, €€ MOIylb W HalpaBJICHUE.
JIBrm>keHue 3apsKEHHOM YacTHUIbI B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia

4.3.6

SIBlIeHNE ANEKTPOMArHUTHOW HHAYKITUU

4.3.7

IToTok BeKTOpa MAarHUTHOW MHIYKIIUH

4.3.8

OJIC wuHaykuuu. 3aKoH 3JIEKTPOMAarHUTHOM
uHaykunu Gapanes

4.3.9

Buxpeoe snekrpudeckoe nosie. I1C unaykuuu
B MPOBOJIHUKE, JBIXKYIIEMCS MOCTYHAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

4.3.10

[IpaBuio Jlenna

4.3.11

NunyktuBHOCTH. SIBIIeHME camouHaykuuu. D/1C
CaMOMH/IyKIINH

4.3.12

9Hepr1/151 MAarauTHOTI'O ITOJIA KaTYHIKHU € TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOC I10JI€

4.3.14

Texuuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarduTbl, 3JICKTPOMAIHUTBI, JJICKTPOABUIATCIIb,
YCKOPUTEIIN DJICMCHTAPHBIX qaCTull,
WHAYKIIUOHHAA I1€Yb

4.3.15

[Ipaktnyeckue pabotel. M3ydeHne MarHUTHOTO
10JI KaTylIKu ¢ TokoM. McciienoBanue neicTeus
IIOCTOSIHHOTO MAarHuTra Ha paMKy C TOKOM.
HccnenoBanue  ABIEHUS  DIEKTPOMAarHUTHOM

WHAYKIAN

KOJIEBAHWA 1 BOJIHBI




5.1

##HHPartHHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas cUCTeMa. CBobOoHbBIC
KoJeOaHusl. lapmonnueckue KoJeOaHusl.
[Tepuon, yactora, ammmuTyaa u ¢asza KoJeOaHmit

5.1.2

[IpyxuHHBIN MAasITHUK. MaremaTnyeckuii
MasTHHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KOJIcOaHUH.
Kunematnueckoen JauHAMHUYECKOE OIHMCAHUE
KOJIeOATEeIbHOTO JIBUXKCHHUS

5.14

IIpeBpamienne »>Heprud NpH TAPMOHUYECKHUX
kosneOaHusx. CBsA3b AaMIUIMTYIBl  KOJI€OaHMM
MCXOJIHOM BEJTMYMHBI C aMIUIUTYIaMH KOJIeOaHUi
€€ CKOPOCTH M YCKOPEHUS

Konebarenbublit KOHTYD. CBoOO1HBIE
AJIEKTPOMArHuTHBIE KOJICOaHUS B WICATHHOM
KOJICOATEeThHOM KOHTYpe. AHAJIOTHUS MEeXIy
MEXaHHYECKUMH " AIIEKTPOMArHU THBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA DOHEPIUHU B HUACAIIBHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BbiHyXeHHbIE ~ MeXaHHMYeCKHe  KOoJIeOaHHUs.
Pe3onanc. Pe3onancHasi kpuBasi. BeiHyX1eHHBIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[TepemenHbII TOK. CunyconIanbHbIN
MIEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB IIEPEMECHHOI'0 TOKa. AMHJII/ITy,Z[HOC u
HCﬁCTByIOIHee 3HA4YCHUEC CHIJIbI TOKa u
HaITPsSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoactBo, mnepenavya u
notpeOieHue IEKTPUUYECKON SHEPIHUu.
OKOJIOTUYECKME PHUCKM IPU  IPOU3BOJICTBE
3IEKTPUUECKOI SHEPIHM. KynbTypa
UCIIO0JIb30BAHUS 3JIEKTPOIHEPTUN B
IIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpadg,
JIIEKTPUYECKUI 3BOHOK, JINHUM DJIEKTPOIIEpeIad

5.1.12

[IpakTrueckue paboTHI. Hccnenosanune
3aBMCHMOCTH NepuoJia MaJbIX KojeOaHUul rpy3a
Ha HUTU OT JUIMHBI HUTU W MaccChl TIpy3a.
HccnenoBanue INEepeMEHHOIO TOKAa B LIENIH W3
IIOCJIEIOBATEIIHO COEAUHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

##H#HPartHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHs. ITepuon. Ckopoctb
pacrpocTpanenus U JuyinHa BoJHbI. [lonepednsie
Y TIPOJIOJIbHBIC BOJTHBI

522

###Par###  Uarepdepenunss wu  audpaxmus
MEXaHUYECKUX BOJIH

5.23

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

524

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. Bzanmuas
opueHrauuss BektopoB E, B umw v B
3JIEKTPOMAarHUTHOM BOJIHE B BAKyyme

5.25

CBoOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
MpeIoMIIEHHUE, MOJIsIpU3aIus, mudpaknus,
uHTepdepenimsa. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikaia 37I€KTPOMarHUTHBIX BOJIH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIAIIBI ~ paguOCBS3M W TEJICBUACHUS.
Pannosnokarus. D1€eKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JMAarHOCTHKA B
TeXHUKEC W MEAWIIMHE, paaap, paauolnpuEéMHUK,
TeJeBU30p, aHTeHHa, Tesnedon, CBY-neun

5.3

##H#Par#HHOIITUKA

5.3.1

[IpsMonMHEItHOE pacnpocTpaHEHUE CBETa B
onxHOpoiHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n3o0pakeHui B IIIOCKOM 3epKaje

5.33

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IIpCIIOMIICHHA
cBeTa. AOCOIIOTHEIN MMOKA3aTeNlb IMPCIIOMIICHUA

5.34

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
cBera. [[Ber

5.3.6

Cobuparonue u pacceuBarolue JUH3bI. TOHKas
nuH3a. DOKyCcHOE pacCcTOsTHUE U ONITUYECKAast CUjla
TOHKOW JmH3BL [locTpoeHue wu300pakeHuil B
COOMpAIOIIMX M  pPAacCeMBAIOUIMX  JIMH3AX.




DopMyIia TOHKOH JIMH3BL. Y BEIUYCHUE, JaBAEMOE
JIMH30U

5.3.7

[Ipenensl  IPUMEHMMOCTH  T'€OMETPUYECKOM
OITUKH

5.3.8

WnTepdepenius CBETa. KorepenThsie
UCTOYHUKHU. Y CIIOBUSI HAOIIOJCHUS MAaKCUMYMOB
U MHUHHMYMOB B MHTEpP(EpPEHIIMOHHON KapTHUHE
OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakaus ceera. JudpakumoHHas pemeTka.
VYcnoBue HAOMIONEHHUS TJIaBHBIX MaKCHMYMOB
Ipy TAJCHUHM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(PPAKIMOHHYIO PEHIETKY

5.3.10

[Tonspu3zanus cera

5.3.11

TexHuueckue  yCTpOWCTBA:  OYKH,  JIyIa,
(doroanmnapar, MIPOEKIIMOHHBIN anmapar,
MHUKDPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TUpaKIMOHHAs PelETKa, TOISIPOUa

5.3.12

[IpakTnueckue padotsl. M3MepeHue mokazarens
MPETOMIICHUS. Uccnenosanue CBOICTB
N300paKEeHUI B JINH3AX. HaoOmronenune
JMCTIEPCUU CBETA

DJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

['panunbt MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. [TocTynaTs TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH  MOJYJIS
CKOPOCTH  CBeTa B  BaKyyMmMe, [PUHIIMII
OTHOCHTEIBHOCTH DHUHINTEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpalllCHUC NJIWHBL

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBsi3b  Maccel C DHEPrUe U  UMILYJIBCOM
CBOOOJTHOM YaCTHIIbI. DHEPTHUs TTOKOS CBOOOTHOM
YACTULBI

KBAHTOBAS ®U3UKA

7.1

##H#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®oronbl. Dopmyna Ilnanka cBsI3M dHepruu
¢oToHAa ¢ ero 4yacToTON. DHEprus U UMIYIIbC
dotona

7.1.2

OtkpeiTHE U ucchenoBaHue  (GoTodpdexTa.
OmnbiTel A.T'. CroneroBa. 3akoHb! poTod(hdexTa




7.1.3

VYpaBuenue DifnmTeiiHa 18 QoTodddexTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texauueckue yCTpOKCTBA: ($OTO3IEMEHT,
doToaTuuK, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. Onbitel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOCHHS aTOMA.
[Ltanerapnast MoJienb aToMa

7.2.2

[Toctynmatel bopa. M3mydenue u mnorsionieHue
(OTOHOB NpU Mepexoje aToMa ¢ OJIHOTO YPOBHS
SHepruu Ha Jpyroil. Buael cnexrpoB. Crextp
YPOBHEW 3HEPrUH aToMa BOAOpOJa

7.2.3

BonHoBeIe cBoiicTBa yactuil. Bosubr ne bpoiis.
KopnyckynsipHO-BOIHOBOM JTyaiu3M.
Judpakims 31eKTpOHOB Ha KpUCTaJIax

7.2.4

CnoHTaHHOE n BBIHYXXJACHHOC HU3JTyUCHHUC.
YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOWCTBA: CIIEKTPATbHBIN
aHanu3  (CIIEKTPOCKOIT), Jia3ep, KBAaHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOIIOAEHUS u perucTpanyu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpbiTHE pPalMOaKTUBHOCTH. OnbIThI
Pesepdpopna  mo  ompemeneHuro  cocTaBa
pannoakTuBHOroO u3nydeHusa. CpoiicTBa anbda-,
Oera-, ramMmma-Hu3JIy4yeHusl. Bnusuue
PaZlMOaKTUBHOCTH Ha )KMBBIE OPraHU3MBbI

7.3.3

OtkppiTHEe TPOTOHA W HeWTpoHa. HykinonHas
mozens sanpa leiizenbepra — MBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3oTomnsl

7.3.4

Anba-pacnaa. DIEKTPOHHBIA W TMO3UTPOHHBIH
Oera-pacrnaf. IN'amma-usnyuenue. 3aKoH
PaIMOaKTUBHOTO pacrnaja

7.3.5

DHeprus CBsA3U HYyKJIOHOB B siipe. SIIepHbIe CUITBL.
JedexT maccol siapa

7.3.6

HI[CpHBIC pCaKkIuu. I[eJ'IeHI/Ie " CUHTC3 SAJCP




7.3.7

Snepubii  peaktop. TepMosinepHbId CHUHTES.
[TpoGiemMbl 1 IEPCTIEKTUBHI SACPHON SHEPTETUKH.
DKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble YacTUlbl. OTKPBITUE MTO3UTPOHA.
@DyH/1TaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHu4eckue yCTpOWCTBA: JO3MMETp, Kamepa
Bunbcona, siepHblil peaktop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotsl. MccnenoBaHue TPEKOB
gacTull (1o rOTOBBIM GoTOrpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3anoro Heba. Co3Be3ausi, SpKue 3BE3/bI,
IIJIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTbl 3eMHOM TpyNIbL.
[1aHeThI-ruranThl U UX CIYTHUKH, KapJIMKOBbBIE
mwiadeThl. Manble Teira CoOJTHEUHOU CUCTEMEI

8.3

Comnrne, ¢otochepa u armocdepa. ConHednast
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3]

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETUMOCTb,  paauyc,  TeMmIeparypa,  HX
B3aUMOCBs3b. J[uarpaMma «CHeKTpaIbHBIN Ki1acc
— CBETUMOCTD). 3BE3 LI IJIaBHOU
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUISt 3BE3] TJIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

H#H##Par###BuyTpeHnee CTpOCHUE 3BE3I.
CoBpeMeHHbIE IIPE/ICTABIICHUS 0
MIPOUCXO0XKACHUHU M 3BoMtounu CojHLA U 3BE3.
OTanbl KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama ["anaktuka. CnupanbHas
cTpykTypa I'anmaktuku, pacnpeneseHue 3BE3,
ra3a u neuid. ITonoxxenue u asmxenne ComHia B
T'amakTuke. IInockas u chepudeckas
nozacucremsl ['anakTuku

8.8

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ObIPEI B sApax rajJakTUK

8.9

Bcenennas. Pacmupenne BceeneHHoil. 3akoH
Xabbma. Pazberanme ramaktuk. Bospact wu
paguyc Bcenennoii, teopuss bompmoro B3pbiBa.
Mopgens «ropsueir Bcenennoi». PennkroBoe
U3JIy4CHHE




8.10

Macmrradbuas
MeraranakTuka.
aCTPOHOMUH

CTpYyKTypa
Hepeménnsie

Bcenennoii.
poOIeMbI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
MpoBePsSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJjbTaTaM
OCBOEHHsI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

CpopMHPOBAHHOCTH YMEHHI paco3HaBaTh (GU3HUUECKHUE SIBJICHUS

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

Brnanenune ocHoBomoaralomuMu (GU3HYECKUMU TOHITHSIMU U

BEJIMYMHAMH, XapaKTEPU3yIOIUMHU (U3NUECKUE TPOIECCH

CdopMHUpPOBAaHHOCTH YMEHHI TPUMEHSITh 3aKOHBI KJIACCHYECKOM
MEXaHHWKH, MOJCKYJISIPHOW  (U3UKH H  TEPMOJIUHAMHUKH,
JIEKTPOJIMHAMUKH, KBAaHTOBOW (M3UKKA JUISI  aHAW3a W
OOBSCHEHUS SBJICHUM MHKPOMHpPa, MaKpOMHpa M MeraMupa,
paznmuuath  ycioBUs  (TpaHMIBI, O0JacTH) NPUMEHHUMOCTH
(U3MYECKUX  3aKOHOB, TIOHMMaTh  BCEOONIMI  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (DU3UYECKUE TPOIIECCHI,

HCIT0JIB3Ysd OCHOBHBIC ITIOJIOKCHM A, 3aKOHBI 1 3aKOHOMEPHOCTHU

ChopmMupoBaHHOCTb YMEHUS pa3IU4aTh YCIOBHSI TPUMEHUMOCTH

MozeNel PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUN )

ChopMHUpPOBAHHOCTh YMEHHUS PEIIaTh PACUYETHBIC 3a7a4M C SIBHO
3aJIaHHOM M HESBHO 3aJlaHHOM (DU3UYECKON MOJIEIbIO: Ha
OCHOBAaHUHW aHaIW3a YCJIOBHsI BbIOMpaTh (pU3MUECKHE MOJEINH,
OTBeuarolue TpeOOBaHUSIM 3a/layd, MPUMEHSITH (OPMYIIbL,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3HMUECKUX TEOPUH MPHU
WCIIOJIb30BAHUM MAaTEMAaTHYEeCKMX METOJIOB pEIIeHUs 3ajad,
IPOBOJIUTh pPAacu€Tbl HA OCHOBAHUM HMEIOIIMXCS JIAHHBIX,
aQHAJIM3UPOBAThH PE3YNbTAThl U KOPPEKTUPOBATH METOAbI PEIICHUS

C Y4ETOM IOJIyUYEHHBIX PE3YyJIbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}ouuzle IMPUMCHCHU 3HAHUI
N3 PAa3HbIX Pa3aciioB MKOJBHOTO Kypca (I)I/BI/IKI/I, a TaKXeC
HUHTCTpalun 3HAHUM U3 Apyrux npeaAMeETOB CCTCCTBCHHOHAYYHOT' O

HOUKJIA: BBICTpAUBATL JIOTHUYCCKYIO MLCIIOYKY paCCY)KI[CHI/Iﬁ C




OHOpOI71 Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU U (I)I/ISI/I‘ICCKI/IC

SABJICHUA

BnageHnue  OCHOBHBIMH  METOJJaMM  HAY4YHOI'O  IIO3HAHUS,
UCIOJIb3YEMbIMU B (PU3UKE: MPOBOJUTH INPSMBbIE U KOCBEHHBIE
U3MEepeHus: (PU3MUECKUX BEIWYHMH, BBHIOMpAs ONTUMAIIbHBINA
croco0 W3MEpEeHHsI W HCIOJb3ysd HW3BECTHBIE METOJBI OLICHKU
MOIPEITHOCTEN W3MEPEHUI, MPOBOJAUTH HCCIIENOBAHUE
3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C MCIOIb30BAaHUEM MPSIMBIX
U3MEpEHUH, OOBSCHATh MOJIYYEHHbIE PpE3YyNbTaThl, HCIOIb3YA
(¢u3nueckue TEOpUH, 3aKOHbI W TOHATUSA, W JENaTh BBIBOJBI;
coOnroAaTh ImpaBwiia O€30MAaCHOTO Tpyda MpU MPOBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO H3KCIepuMeHTa U ydeOHo-
HCCIIEIOBATENIbCKON JAESITENFHOCTH C UCOJIb30BAHUEM IIU(PPOBBIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0OBaHUS

ChopMHUpOBAaHHOCT, YMEHUW aHATW3UPOBATh H  OIICHWBATh
MOCTEACTBUSL OBITOBOM W TPOHM3BOJACTBEHHON JCSATEIHHOCTH
YeJIOBEKa, CBS3aHHOW C (PU3MYECKUMH TPOIIECCAMH, C TO3UIIHA
9KOJIOTUYECKOUW O€30TIaCHOCTH; TPEICTABICHUN O PallMOHAIIBHOM
MPUPOJIOTIONIB30BAHUHU, a TaKKe pPasyMHOM HCIIOJIb30BaHUU
JOCTHMKEHUN HAayKW M TEXHOJIOTUM IJIs JTaJbHEMIIEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTsa

OBnazneHue pa3iauuHbIMH criocobamMu paboThl ¢ HHOpMalHeit
(bu3nuecKoro coiepkKaHusl C HCIOJB30BAHUEM COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHUECKOTO

aHaJIn3a U OLICHKU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh YMEHHH MPUMEHATH OCHOBOIIOJIAraroIIne
ACTPOHOMMYECKUE TOHATHSA, TEOPHUH W 3aKOHBI Ui aHAIU3a U
00BsICHEHUS (PUZNYECKUX MTPOLIECCOB, MPOUCXOIAIINX HA 3BE3/AAX,
B 3BE3MIHBIX CHUCTEMaX, B MEKTAJIAKTUUYECKOW Cpefe; ABHKECHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoin
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