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MNOACHUTEJIbHASA 3AIIUCKA

[IporpaMma o ¢pu3uke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro o01ero o0pa3oBaHus pa3padboraHa Ha OCHOBE MOJIOKEHHH
U TpeOOBaHMIA K pe3ylbTaTaM OCBOSHHS OCHOBHOW oOpa3oBaTenbHOW mporpammel, mpenctaBieHHbix B ®I'OC COO, a
Takke ¢ yuyéroM QenepanpbHON pabouell mporpaMmbl BOCIUTAHHMSA M KOHLEMIMU TPENoAaBaHUsl y4yeOHOro IpenMera
«Du3nka» B 00pa3zoBaTeNbHBIX opraHu3anusx Poccuiickoii ®enepanym, peanusyromyX OCHOBHBIE 00pa3oBaTelbHBbIC
MPOTrPaMMBI.

Conepkanue mporpaMMbl 1O (U3MKEe HampaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW KAapTHHBI MHpa
obyuatomuxcsi 10—11 xmaccoB npu oOydeHnHn MX (Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACATENBHOCTHOTO
noaxozna. [Iporpamma no ¢usmke coorBerctByeT TpedboBanusm GI'OC COO k miaHUpYeMbIM JTHYHOCTHBIM, IPEIMETHBIM
W MeTanpeMETHBIM Pe3yNbTaraM OOy4YeHHs], a TAKKE YUUTHIBACT HEOOXOAUMOCTh pealn3alui MEKIPEAMETHBIX CBSI3eH
(U3UKHU C €CTECTBEHHO-HAYYHBIMH YUeOHBIMH TpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE 1IENH H3ydeHHs (PU3UKH Ha
YpOBHE cpemHero oOmero oO0pa3oBaHMs, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHHA Kypca (U3HMKH: JIMYHOCTHBIC,
MeTarnpeaMeTHbIe, IPeMETHbIC (Ha 0a30BOM YPOBHE).

[IporpaMma 1o pu3KKe BKIIIOYALT:

® IUIaHUpPYEMBbIE PEe3yJIbTaThl OCBOSHMS Kypca (DU3MKH HA 0a30BOM YpPOBHE, B TOM YHCJIE MPEIMETHBIC PE3Y/IbTaThI
o ToJjaM 00y4EeHHSI,;

e conepxanue yaeOHoro npenmera «Pu3uka» mo rogam o0ydeHusl.

®du3nka Kak Hayka 0 HaubOosee OOIIMX 3aKOHAX MPHPOJBI, BHICTYIAs B Ka4eCTBE Y4eOHOro MpeiMera B IIKOJE, BHOCUT
CYIIIECTBEHHBIN BKJIAJ] B CHCTEMY 3HaHHI 00 okpyxaromieM mupe. [IIKonbHbIH Kypc GU3NKH — CHCTEMOOOPA3YIOMIUH ISt
€CTCCTBCHHO-HAYYHbIX y‘IC6HLIX MMpEAMETOB, IMOCKOJIBKY (1)1/131/1‘-IGCKI/IC 3aKOHBI JIC)KAT B OCHOBE IIPOLECCOB U HBHGHI/IfI,
M3y4JaeMbIX XHMHUeH, Ouonorueid, gu3mueckoi reorpadueil u acrpoHomueii. Mcronb3oBaHue W akTHBHOE NMPUMEHEHUE
(U3NYECKUX 3HAHHUH ONpENessieT XapaKkrep U pa3BHUTHE Pa3HOOOPA3HBIX TEXHONOTHH B cepe SHEPreTHKH, TPAHCIIOPTa,
OCBOEHHSI KOCMOCa, TOIy4YeHHUS] HOBBIX MaTepHaJIOB C 33JaHHBIMHU CBOWCTBAMHU M Jpyrux. M3ydueHue (U3NKH BHOCUT
OCHOBHOW BKJaJi B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa OOydarommxcs, B (HOPMHpPOBAHHE YMEHHH
IPUMEHSITh Hay4YHbII METOJ] TI03HAHUS IIPH BHITIOIHEHUU UMU Y4E€OHBIX MCCIIEA0BaHUM.

B ocHOBy Kypca ¢u3umkum mis ypoBHS CpegHEro oOmero oOpa3oBaHUS TIOJNOXKEH psAA HACH, KOTOpBIE MOXKHO
paccMaTpuBaTh Kak IPUHIIUIIBI €10 IOCTPOSHHUS.

Hoes yerocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COIEP)KUT MaTeprall U3 BCEX
pa3nenoB (GpU3MKHM, BKIIOYACT KaK BOIIPOCHI KJIACCHYECKOH, TaK M COBPEMEHHON (DU3HKH.

Hoes ecenepanuzayuu. B cooTBercTBUM ¢ Hell Marepuai Kypca (GHU3MKA OO0bEAMHEH BOKPYr (DM3HMYECKHX TEOPHil.
Benymum B Kypce siBisiercss GOpMUPOBaHUE NIPECTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTEPUH, BEIIECTBE U IIOJIE.

Hoes eymanumapuzayuu. EE peanusanusi mpennonaraeT HCIOIb30BaHME I'yMaHHTAPHOIO IOTEHIMana (u3nyeckon
HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
1 3KOJIOTMYECKUMU IpoOIeMaMHu.

Hoes npuxnaouou manpaenennocmu. Kypc ¢usuku npenmnonaraeT 3HAKOMCTBO C IIUPOKMM KPYI'OM TEXHHYECKHX H
TEXHOIOTMYECKUX NMPUIOKEHUH N3Y4EHHBIX TEOPHUIl U 3aKOHOB.

Hoes sronozusayuu peanusyercsi MOCPEACTBOM BBEIEHMS 3JIEMEHTOB COIEPKAHMA, IMOCBAIIEHHBIX 3KOJIOIMYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHMKHM W TEXHOJIOTWH, a TakkKe OOCYKACHHUS MpoOieM
PalMOHATIBHOIO MPUPOIOIOIB30BAHUSA M IKOIIOTMYECKO 0e30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTAMH Kypca (MWK Ha yPOBHE CpemHero oOIiero oOpa3oBaHUS SIBISIOTCS (H3MYECKHE TEOPUHU
(popMupoBaHuEe TIPEACTABICHHUI O CTPYKTYpE MOCTpOeHHsS (U3WYECKOH Teopwu, ponud (pyHIAaMEHTAIIbHBIX 3aKOHOB U
NPUHLUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPHPOAE, TIPAHULAX HPUMEHHUMOCTH TEOPHUH, MAJsl OINUCAHUA
€CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucCTeMHO-IEITENbHOCTHBIM MOOXOX B Kypce (M3MKM peanausyeTcsi NpeKIe BCEro 3a C4€T OpraHu3aluH
9KCIIEPUMEHTAIILHOM AesTeIbHOCTH o0ydaronmxcs. s 6a30Boro ypoBHs Kypca (GPU3UKH — 3TO MCIOIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M Ja0OpaTOpHBIX paloOT, KOTOpbIE B HporpamMme 1o (U3MKe
o0benuHeHbl B OOLIMH CIHMCOK YYEHHYECKUX NPAKTHUYEeCKUX padoT. BhineneHune B ykazaHHOM IepedHe J1a0opaTOpHBIX
paboT, MPOBOAMMBIX Uil KOHTPOJS U OLEHKH, OCYILECTBIISIETCS Y4aCTHHUKaMU 0Opa3oBaTeIbHOrO IpoIecca UCXOIs U3
0COOEHHOCTEH IJIAaHUPOBAaHMS M OCHAIeHUs kaOuuera ¢usuku. Ilpu sTom obecrieunBaercs oBiaieHne 00yYarOUMHUCS
YMEHHMSIMH TPOBOIUTH KOCBEHHBIE HM3MEPEHUS, HCCICNOBAHUS 3aBHCUMOCTEH (PHU3MUYECKMX BEIMYUH U IOCTAHOBKY
OIBITOB IO POBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonpmioe BHMMaHuE yrenseTcs pPEIICHUI0 PAcdETHBIX W KAueCTBEHHBIX 3adad. [Ipm aToM i pacué€rHbIX 3azad
MPUOPUTETOM SIBIISIIOTCS 3aJ]a4M C SBHO 3aJJaHHOW (PM3MUYECKOW MOJEIBIO, TO3BOJISIONINE PUMEHITh N3yYEHHBIE 3aKOHBI
1 3aKOHOMEPHOCTU KaK M3 OJHOrO paszena Kypca, Tak U MHTErpupys 3HaHHS U3 pa3HbIX pas3nenoB. s KauecTBEHHBIX
3a1a4 IPUOPUTETOM SIBJISIIOTCS 3aJlaHusl Ha OOBsICHEHHE MPOTEeKaHUsS! GU3NUECKUX SBJICHUH U MPOLIECCOB B OKpPYXKAromen
XKHU3HH, TpeOyromue BpIOopa GU3NUECKOW MOAENH AJISl CUTYallM IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.



B cootBerctBun ¢ TpedoBanusmMu GI'OC COO k MarepHalbHO-TEXHUYECKOMY OOCCIICUCHHI0 Y4eOHOro mporiecca
0a30BBIi YPOBEHDb Kypca (U3UKH Ha YPOBHE CpelHero 001Iero oopa3oBaHusl JOIKEH U3y4aThCs B YCIOBHUSIX MPEAMETHOTO
KaOMHeTa (U3UKN WM B YCIOBUSX MHTETPHPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IKKia. B xabunere
¢u3MKN TOKHO OBITH HEOOX0ANMOE TadopaTopHOEe 000PYAOBAHHUE ISl BHIONHEHHS YKa3aHHBIX B IPOrpamMMe 1o Gpusuke
YYEHUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAalMOHHOE 000pyIOBaHHUE.
HeMoHcTpamoHHoe 000pyaoBaHUE (OPMUPYETCS B COOTBETCTBHHM C HPUHIMIIOM MWHUMAJIBHOW ITOCTATOYHOCTH H
oOeclieunBacT MOCTAHOBKY IEPEUYHCICHHBIX B MporpamMme mo (U3MKe KIIOYEBBIX JEMOHCTpAIMU IS HCCIIENOBAHUS
W3y4aeMbIX SBJICHUH U MPOLECCOB, IMITUPUICCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 00opyaoBaHHE ISl YICHUYECKUX MPAKTUUYECKUX PaboT (GOopMUpPYeTCsl B BUAE TEMATUYECKUX KOMILJICKTOB
u obecrieuuBaeTcsi B pacu€re OMHOrO KOMIUIEKTA Ha JIBYX OOydarommxcs. TemMaTHdeckhe KOMILIEKTHI J1abopaTopHOro
000pyAOBaHMs JOKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM HCIIOJb30BAaHHHM aHAJOrOBBHIX M IHM(POBBIX MPUOOPOB, a
TaK)Ke KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BUE IH(PPOBBIX TabopaTopuid.
OCHOBHBIMH IETISIMH U3y4YeHUsT GU3UKH B 001IeM 00pa30BaHHUU SIBIISIOTCS:
e (QopmHpoBaHHE HWHTEpeca M CTpeMJieHUs OOydalolmMXcs K HAydHOMY H3YYEHHUIO TPHUPOABI, Pa3BUTHE WX
WHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTENH;
® pa3BUTHE TPENCTABICHUH O HAYYHOM METOJIe MO3HAHUS W (HOPMHUPOBAHHME HCCIEAOBATEILCKOrO OTHOLISHUS K
OKpYXalOIIUM SIBJICHUSIM;
e (QopMHUpOBaHWE HAy4YHOTO MHPOBO33DEHHUS KaK pe3ynbTara W3y4YeHUS OCHOB CTPOCHHS MaTepud U
(dyH/IaMEeHTaIbHBIX 3aKOHOB (DH3HKH;

e (opmupoBanue yMeHUN OOBSICHATH SBICHUS C UCIIONH30BAaHNEM (PU3HUCCKUX 3HAHUHN M HAYIHBIX JTOKA3aTEIHCTB;

e (HopMHpPOBaHHME TMPEICTABICHUHA O PONM (U3UKKA JUISI Pa3BUTHS APYIMX €CTECTBEHHBIX HAyK, TEXHUKUA MU
TEXHOJIOTUH.

JlocTKeHre 3TUX TIeNieil 00ecTIeunBaeTCs PEIlCHHEM CIIENYIONMX 3aJa4 B IMpolecce U3y4eHUs Kypca PH3UKH HA YPOBHE
cpemHero odIero oopa3oBaHus:
® MPHOOpPETEHHE CHUCTeMbl 3HAHWKW 00 OoOmMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs
MEXaHHKY, MOJICKYISAPHYIO (DU3UKY, JIEKTPOJMHAMHUKY, KBAHTOBYIO (DH3HKY U DIIEMEHTHI aCTPOPH3HNKH;
e (QopmMHUpoBaHUE YMEHUH MPUMEHSTH TEOPETHUCCKUE 3HAHUS JUISI OOBSICHEHHS (PU3UUECKUX SIBJICHUI B MIPHUPOJIE U
IUTA TIPUHSATHSA TIPAKTUYECKUX PEIIeHNH B TOBCEAHEBHOM KU3HH;
® OCBOCHHE CIIOCOOOB peIIeHHWs pa3MyHbIX 3aJad C SBHO 3aJaHHONH (u3nWdeckol Mofeiblo, 3ajad,
MOAPa3yMEBAONINX CAMOCTOSTENIFHOE Co3/IaHue (PU3NIECKON MOJIEIH, aJIeKBATHOM YCIIOBUSIM 3a/1a4u;
® ToHMMaHWe (U3WYECKHNX OCHOB W TMPHHIMWIIOB JEWCTBUS TEXHHYECKUX YCTPOWCTB W TEXHOIOTHYECKHX
MIPOIECCOB, WX BIUSHIS HA OKPYXAIOIIYIO CPEIY;
® OBJa/ICHHWE METOAAMH CAaMOCTOSTENHFHOTO TUITAHUPOBAHUS M TIPOBEACHMS (PM3MUECKUX IKCIIEPIMEHTOB, aHAIIN3a U
WHTEpIpeTanny HHPOPMAITNH, OIPENEIeHUs JOCTOBEPHOCTH MOIYIEHHOTO PE3yNbTaTa;
® CO37aHME YCIOBUM ISl pPa3BUTHUSI YMEHUN IPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOHN NEATEIbHOCTH.

Ha m3ydenue ¢uznkn (0a30BBIN YpOBEHB) Ha YPOBHE CpeqHEro obiiero oopasoBanus orsoautcs 136 gacos: B 10 kmacce
— 68 gacoB (2 Jaca B Hememio), B 11 kmacce — 68 gacoB (2 9aca B HEACIIO).

[pennaraeMelii B mporpamMme 1o GU3MKe nepedcHb 1a00pPaTOPHBIX U MPAKTHUECKUX PAOOT SBIACTCS PEKOMCHIOBAHHBIM,
yUUTenb JefaeT BBIOOp MPOBEACHUS NTa0OpaTOPHBIX pabOT W OMBITOB € YYETOM HWHIUBUAYaJbHBIX OCOOCHHOCTEH
00ydJaroIXcsl.

COJAEPKAHUE OBYUYEHUS

10 KJIACC

Paznen 1. ®dusuka u meroasl HaydyHoro mosHanmsi. dusuka — Hayka o mpupoze. HayuHble MeTOnbl MO3HAHUS
OKpYXaromiero Mupa. Poip skcriepuMeHTa U TEOpUH B TIPOIIECCe MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PHU3HKE.
MopnenupoBaare (HU3MUECKUX SIBICHUN W mporeccoB. HayuHble rumore3pl. Ou3ndeckrne 3aKOHBI U Teopuu. | paHUIBI
MPUMEHUMOCTH (pr3mueckux 3akoHOB. [IpuHImm coorBercTBus. Porms u Mecto ¢usnku B pOpMHUPOBAaHUU COBPEMEHHON
Hay4YHOUH KapTHHBI MHpPA, B IPAKTHYECKOHN JEATEIEHOCTH JIIO/IEH.

Hemoncmpayuu. AnanoroBeie u M(POBHIE U3MEPUTEITHHBIE IIPUOOPHI, KOMITBIOTEPHBIE TATIYHKH.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka. Mexanndeckoe IBrkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMbKeHHs. Cucrema orcuéra.
Tpaekropus. [lepemernienne, ckopocTh (CpeaHssl CKOPOCTh, MI'HOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHabHOW TOYKH,
UX MPOEKIMU Ha OCH CUCTeMbl KoopauHaT. ClioxkeHue IepeMelleHu u cliokeHue ckopocteil. PaBHoMepHOoe u
PaBHOYCKOpEHHOE TMpsSIMONHUHEHHOE BUXeHHe. [paduku 3aBUCHMOCTH KOODAWHAT, CKOPOCTH, YCKOPEHHWS, IMYyTH H



MepeMeneHns MaTepralbHOH Toukn OT BpeMmeHH. CBoOomHOe TaaeHHE. YCKOpEHHE CBOOOTHOTO —MaeHUs.
Kpusonuneiinoe npmxeHue. JBrkeHHEe MaTepHaIbHOW TOYKU MO OKPY)KHOCTH C IMOCTOSIHHOM 10 MOIYIIO CKOPOCTBIO.
VYrnoBast ckopocTb, JMHeWHast ckopocTh. [lepmom u wacrtora oOpamenus. LleHTpocTpeMUTeN HOE YCKOpEHHE.
TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: CIMJOMETpP, IBUKEHUE CHApsOB, LIEHBIE U pPEMEHHBIE
nepeaayH.

Jemoncmpayuu. Mogenb  cUCTeMBl  OTCUETa, WJUIIOCTpalMsl KUHEMaTHUECKUX  XapaKTepUCTHK  JBUIKEHUS.
[IpeoOpazoBanne OBMKEHUH C WCIOIb30BAHHEM IMPOCTHIX MeXaHM3MOB. llajeHue Tenm B BO3AyXe W B Pa3peKEHHOM
npoctpaHcTBe. HabGmromeHune ABMKEHHs Teia, OpPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY W TOpPH3OHTalbHO. V3MmepeHue
YCKOpEeHUst CBOOOTHOTO MajieHus. HampasneHne ckopocTH MPH JBMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomui. VzydeHne HEpaBHOMEPHOTO IBIDKEHHUS C IIETBIO OMpenelCHHs
MT'HOBEHHOM CKOpOCTH. I/ICCHCILOBaHI/Ie COOTHOLICHUA MCKAY ITYyTAMU, HpOP'IILCHHBIMH TCJIOM 3a IIOCIICAOBATCIILHBIC
paBHBIE TIPOMEXYTKH BPEMEHU IMpPHU PaBHOYCKOPEHHOM JBMIKEHHH C HauyalbHOH CKOpOCTHIO, paBHOM Hymio. M3ydeHue
JIBIDKEHUS IIAPHUKA B BSI3KOM XKHUJKOCTU. V3ydeHue ABHKeHUs Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /Junamuxa. Ipuamnun otHocutenpHOCTH ['amuies. [lepoiit 3akon HetoToHa. MHEpHMaIbHBIE CUCTEMBI OTCUETA.
Macca tema. Cwna. [punnun cynepro3uriuu cui. Bropoit 3akoH HploToHA Ui mMaTepuanbHON TOUKH. TpeTuil 3aKoH
HeroTona JJI4 MaT€pUualibHbIX TOYCK. 3akoH BCEMHPHOI'0 TATOTCHUA. Cuma TsDKeCTH. HepBasI KOCMHUUYECKass CKOPOCTh.
Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Tpenne. Bunasl Tpenust (mokosi, cKkonbxeHus, kadenus). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKONbXKEHHs U cuiia TpeHus nokost. Kospdunuent Tperns. Cuna cOpoTUBICHUS TP JBIKEHUU
Tena B XUAKOCTH win rasze. IloctynarenpHOoe u BpamaTenbHOE ABM)KEHHE aOCONIOTHO TBEPAOro Tena. MOMEHT CHITBI
OTHOCHUTENBHO OCH BpamieHus. [lmedo cuibl. YcmoBusi paBHOBecHs] TBEPAOro Tema. TeXHWYECKHe YCTpPOHCTBA W
MPAKTHYECKOC ITPUMEHCHUEC! ITOAMMITHUKN, ABUXKCHUC NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu. SIenenne mHepruu. CpaBHEHHE Macc B3aWMOJEUCTBYOmMUX Tel. Bropoit 3akon Heiotona. M3mepenne
cmt. CrioxxeHue cuil. 3aBUCHMOCTbD CHJIBI YIpyrocTu oT nedopmanmu. Heecomocts. Bec Tena npu yckopeHHOM nogbéme
U TIaJJCHUH. CpaBHeHI/Ie CHUJI TPCHUA I1I0KOSA, KAYC€HUSA N CKOJIBXCHUS. YenoBus PaBHOBECHUA TBépIIOI‘O Tea. BI/I}II)I
paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul. V3yueHuwe nBUKEHUS Opycka IO HAKIOHHOM IIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONINX B MPY)KHWHE M PE3WHOBOM 00pasie, oT uX JAedopMaiiny.
HccnenoBaHue yciaoBUA paBHOBECHS TBEPJOrO TeNa, UMEIOILIETO OCh BpaIlleHUSI.

Tema 3. 3akouwsl coxpanenus é mexanure. VIMIynsC MaTepwalbHOW TOYKM (Te€Na), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
Wmmynbe cuiibl M1 M3MEHEHHE HWMITYJIbCca TeNla. 3aKOH COXpaHeHHs UMIyibca. PeakTuBHOe ABrkeHHME. Pabora cuibl
MorHOCTs cuibl. KuHeTmdeckass SHEprus MaTepHalbHON Toukd. Teopema 00 W3MEHEHWM KHHETHYECKON DHEpPTHH.
[Torennmanbuas aeprus. [loreHnansHas SHEPTUs yupyro aeGopMupoBaHHON PYyKUHBL. [loTeHIMaNbHAsI SHEPTHS Tea
BONMM3nu moBepxHOCTH 3emud. lloTeHnnanbHBIe W HEMOTEHIHANbHBIE CHIBL. CBS3b paOOTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHNEeM MEXaHWYEeCKOW PHEPTUU CHUCTEMBI Tel. 3aKOH COXPAaHEHHS] MEXaHWYECKOW SHEPTruu. YNPYTHe W Heylpyrue
CTONKHOBEHHS. TexHWYecKne YCTPOMCTBa M TPAKTHUECKOE IMPHUMEHEHHE: BOAOMET, KONEp, MPYKHHHBIA IHCTOIET,
JBUKEHUE PaKeT.

Jlemoncmpayuu. 3aKOH COXpaHEHWsS WMITylIbca. PeakTnBHOe JBmKeHHe. llepexon mOTEHIIMANBHON DJHEPTUU B
KHHETHYECKYIO U 00paTHO.

Yyenuuecxuii sxcnepumenm, nabopamopuvie pabomsi. VI3ydeHne aOCONIOTHO HEYNPYTOro yrmapa C IOMOIIBI0 JIBYX
OIIMHAKOBBIX HUTSHBIX MasTHUKOB. VccienoBanre CBA3HM paOOTHI CHIIBI C M3MEHEHHEM MEXaHMYECKON HSHEPTHH Tena Ha
MpUMepe PacTDKEHHs] pE3UHOBOTO XKIyTa.

Paznea 3. MosekyiasipHasi Gu3uKa M TEPMOAUHAMMKA

Tema 1. Ocnosbt monexynapro-kunemuyeckoii meopuu. OCHOBHBIC TTOJTOKEHUS MONEKYISPHO-KHUHETUIECKON TEOPHH U
WX ombITHOEe obOocHoBaHWe. bpoyHOBckoe nBrkeHue. Jnddys3us. Xapakrep NBWKEHHS W B3aUMOJACHCTBHUS YaCTHII
BelecTBa. MoJeny CTPOEHHs Ta30B, XUAKOCTEH W TBEPIBIX TEl W OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE JTHUX
Monene. Macca u pasmepel monekyn. KommuectBo BemiectBa. IloctosHnass ABoragpo. TemnoBoe paBHOBECHE.
Temmepatypa u e€ wmsmepenue. lllkana rtemmeparyp llenbcus. Momens wuneanpHOro Taza. OCHOBHOE YpaBHEHHE
MOJIEKYISIPHO-KHHETHYECKON TEOPHH HICATHHOrO Ta3a. AOCONIOTHAs TeMIlepaTrypa Kak Mepa CpeqHed KWHETHYeCKOW
SHEPTHH TEIUIOBOTO JBMXKeHUs dacTull ra3a. [llkana temmneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon [laneTona. M3omporecchl B uaeaabHOM Ta3e ¢ MOCTOSHHBIM KOMMYECTBOM BellecTBa. | paduueckoe
MIpeICTaBIIEHNE M3O0IMPOIIECCOB: M30TepMa, M30Xopa, n3obapa. TexHuYecKue ycTporcTBa M MPaKTHIECKOe MPUMEHEHHE:
TepMOMeETp, Oapomerp.

Jlemoncmpayuu. OnBITBI, J0Ka3bIBAIOIINE ITUCKPETHOE CTPOEHHE BemecTBa, ¢ororpadguum MONEKylT OpraHHMYecKHX
coenuHeHUH. OnbITH M0 AU QY3un KUIKOCTeH u Tra3oB. Moaens OpoyHOBckoro ApimkeHus. Moxenb onbita LlTepHa.
OnbIThl, AOKa3bIBAIOIIME CYIIECTBOBAHHUE MEXMOJEKYIIPHOTO B3aMMOACHCTBHA. Mojenb, HIUTIOCTpUpYOMAs MPUPOAY
JABJICHUS Ta3a Ha CTEHKU cocyAa. OIBIThI, HILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS MI€aIbHOIO ra3a, H30MpOLECCHI.



Yuenuueckuii sxcnepumenm, nabopamophuvie pabomei. OnpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE
u3MepeHnii o0béMa KOMHATBHI, NABICHHWsI W TeMIepaTrypbl Bo3oyxa B Hel. lcciemoBaHue 3aBHCHMOCTH MEXKIY
MapaMeTpaMu COCTOSIHUSI pa3pexeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku. TepMoguHaMUUeckas cucteMa. BHyTpeHHsIs sHepTrysa TEpPMOAMHAMHYECKON CUCTEMBI
U cnoco0b! e€ n3MeHeHus. KonmnuecTBo TEIIoTH U paboTa. BHYTpEHHsISI SHEprus 0OJHOAaTOMHOTO HIeabHOro raza. Buis
TEIUIONEepeaadn: TeIIONPOBOAHOCTD, KOHBEKIINS, N3TyYeHHEe. YelbHas TeIJI0EMKOCTh BellecTBa. KonnyecTBo TerioThl
npu tertonepenade. [lonsrue o6 aanadatHoM mpotiecce. [lepBriii 3akoH TepMoarHaMuKH. [IpuMeHeHre mepBoro 3aKoHa
TEPMOAWHAMUKH K u3omporeccaM. [paduyeckas wHTepnperanus pabOThl raza. BTopoil 3akoH TepMOIUHAMUKH.
HeoOparuMocTh npoiieccoB B mpupose. TerioBbie MavHbl. [IpUHIMIBL ASHCTBUS TEIIOBBIX MaliuH. [IpeoOpa3oBaHus
SHEPTUU B TEIUIOBBIX MammHax. Kosdduuuent mnone3Horo paeWctBus TermoBold Mammebl. L{uxkn Kapro u ero
KOO((QUIMEHT TONe3HOro JAEHCTBUS. JKOIOTMYECKHE NpOOIEeMBbl TEMIOIHEPTeTUKH. TeXHHYeCKHe YCTPOHCTBa H
MPAaKTUYECKOe MPUMEHEHUE: IBUTATENb BHYTPEHHETO CrOpaHusi, ObITOBOM XOIOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu. VI3MeHeHWe BHYTPEHHEH JHEPruM Teia TPU COBEPUICHHH PA0OTHI: BBUIET MPOOKK W3 OYTBHUIKH ITOT
JIEWCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe myTEéM TpeHus (BHIeoneMOHCTpanus). Mi3MeHeHne
BHYTpEHHEW dHEpPruM (TeMIeparypsl) Tena Npu Teruionepenade. ONbIT Mo agquadaTHOMY PaCIIUPEHHIO BO3IyXa (OMBIT C
BO3JIYIIIHBIM OTHUBOM). MoJienu napoBoi TypOWHBI, IBUTATENIs BHYTPEHHETO CTOPAHUS], PEAKTUBHOTO JIBUTATEIS.
Yuenuueckuil asxcnepumenm, nabopamoprule pabomul. VIzmepenne yaenbsHON Term0EMKOCTH.

Tema 3. Acpezammuvie cocmoanusa eeujecmea. Pazogvle nepexoowvl. 1lapoobpazoBanue u koHAeHcalms. Vcrnapenue u
KumeHne. AOCOTIOTHAS M OTHOCHTEIIbHAS BIIQYKHOCTH BO3ayXa. HachImeHHBIH Tap. YiaenpHas TEIioTa mapooOpa3oBaHusL.
3aBHCUMOCTD TEMIIEpPATyphbl KHIIEHHS OT JaBieHus. TeEpmoe Teno. Kpucrammmaeckue u amopgHbie Tena. AHU30TPOIHUS
CBOWCTB KpucTayoB. JKuakwme kpucraisl. CoBpemeHHbIe Marepuanbl. llmaBneHwe W KpucCTaluM3anys. YaenbHas
terora TuiaBieHus. CyOnumarusi. YpaBHEHHE TeEIJIOBOro OajaHca. TeXHHMYECKUE YCTPOWCTBA W IPAaKTHYECKOE
MIPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaTIOPUMETP, TEXHOIOTUH TONy4EHHUSI COBPEMEHHBIX MaTEpHAIOB, B TOM YHCIIE
HaHOMATePHAaJIOB, 1 HAHOTEXHOIOTHH.

Jlemoncmpayuu. CBoiicTBa HacChIIEHHBIX MapoB. Kumenune mnpu mnoHmKeHHOM gaBieHHH. CrocoObl H3MepeHus
BiakHocTH. Habmronenre HarpeBaHus U TUTaBJICHUS KPUCTAIIMYECKOTO BEMeCTBa. J{eMOHCTpalns KpUCTAIIJIOB.
Yuenuuecxuti sxcnepumenm, nabopamopHtsie pabomsl. I3mepeHne OTHOCUTENFHON BIaXKHOCTH BO3/TyXa.

Pa3nen 4. dnekTpoaIuHAMUKA

Tema 1. Snexkmpocmamuka. INCKTpU3AIUS TN ONEKTPUUICCKUN 3apsia. JIBa BUAAa DIEKTPUUYSCKAX 3apsiIOB.
[IpoBogHWKH, TUANEKTPUKN U TTOTYIPOBOTHUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOro 3apsna. BlaumoneiicTBue 3apsaos.
3akon Kymona. TodeyHBId dIIEKTPUUECKUN 3apsm. OJEeKTpUdecKkoe Iojie. Hampsok€HHOCTh DIEKTPHUYECKOTO  ITOJS.
[IpuHIATT CymEeprO3UIUKA DIIEKTPUICCKUX Tonel. JIuHWM HanpsoKEHHOCTH DIIEKTPUYECKoro monst. Pabora cuur
anekrpocrarnyeckoro noms. Ilorennuan. PazHocTs nmoreHunanoB. [IpOBONHUKY U TUANEKTPUKU B AJIEKTPOCTATHUYECKOM
morne. JlusnexTpuueckas MPOHUIIAEMOCTb. DIEKTPOEMKOCTh. KoHaeHcaTop. DIeKTpoEMKOCTh TUIOCKOTO KOHAEHCATopa.
OHeprusi 3apsHKEHHOrO KOHJEHcaropa. TeXHWYecKWe YCTPOWCTBA M TMPAKTHYECKOe MPUMEHEHHE: 3SJIEKTPOCKOII,
ANIEKTPOMETP, BIIEKTPOCTATHUECKasl 3aIllTa, 3a3eMJICHHE SJIEKTPOIPHOOpPOB, KOHAEHCATOp, KOIMHWPOBAJIBHHBIN armapar,
CTPYHHBII NPUHTED.

Jlemoncmpayuu. YCTpOWCTBO M MPUHIMI JEHUCTBUS dJeKTpoMeTpa. B3aumoaelcTBUE HaAdIEKTPU30BAHHBIX Tell.
ONEKTpUYECKOe MOoJe 3apsKCHHBIX Ted. [IpOBOOHUKH B 3JEKTPOCTATUYECKOM IMOJE. NIEKTPOCTATUYECKas 3allUTA.
JUAIEKTpUKA B 3JIEKTPOCTATUYECKOM Iojie. 3aBUCHMOCThH 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOU[aau
IJIACTUH, PACCTOSIHUSA MEXAY HUMHU U AUAJIEKTPUYECKON MPOHULIAEMOCTH. DHEPIrUsl 3apsyKEHHOrO KOHAEeHCaTopa.
Yyenuuecxuii sxcnepumenm, nabopamoptvie pabomsi. I3mepeHne 371eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosaunwiii n1exmpuueckuit mokx. Toxku ¢ paznuunpix cpedax. DNEKTPUYECKHM TOK. YCIOBHS
CYLIECTBOBAaHUA 3JeKTpUueckoro Toka. Mcrounuku toka. Cuna toka. IloctosHubiil Tok. Hanpsbkenue. 3akon Oma st
y4acTKa LEMH. OJEKTPUYECKOE COMPOTUBJICHUE. YAEIbHOE CONPOTUBJIEHHE BewlecTBa. llociemoBaTenbHOE,
napajuielIbHOe, CMEeNIaHHOE COeTMHEHNEe TTPOBOIHUKOB. Pabora anexrpudeckoro Toka. 3akoH Jxoyns—Jlenmna. MomHOCTb
UIEKTPUYECKOTO TOKA. DIEKTPOABIIKYIAS CHUJIa M BHYTPEHHEE CONMPOTUBICHHE HCTOYHHUKA TOKa. 3akoH OMa 1yl MOTHOR
(3amkHyTOI) anekTpudeckord 1enu. KopoTkoe 3amplkaHue. ONEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAIIOB.
3aBUCHMOCTb CONPOTHUBIIEHHS METAJUIOB OT TeMieparypsl. CBEpXIPOBOAMMOCTb. OJIEKTPUYECKHH TOK B BaKyyMe.
CaoiicTBa 371eKTpOHHBIX MydkoB. llomympoBomauku. COOCTBEHHAss W IMPUMECHAs IMPOBOAWMOCTH ITONYIPOBOIHHUKOB.
CsoiictBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPEI. DNEKTPHUECKUH TOK B PACTBOPAX M PACIUIaBaX JIEKTPOJIUTOB.
ONEeKTpONUTHYECKAS AUCCOLHALINS. DINEKTPOIN3. DIEKTPHUECKHH TOK B ra3ax. CaMOCTOSTENBHBIA U HECAMOCTOSTEIIBHBII
paspsa. Monuus. Ilnazma. TexHnueckue ycTpOHCTBa M IMPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WUCTOYHMKH TOKa, DJIEKTPOHATrpeBaTebHBIE MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP COINPOTUBICHUS,
BaKyyMHBIW AMOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBII THO/, TajbBaHUKA.

Jlemoncmpayuu. I3MepeHne cUilbl TOKa U HalpsKEHUs. 3aBUCUMOCTh COIPOTHUBIICHUS IUMINHAPHUYECKUX TPOBOTHUKOB OT
JUIMHBI, TUIOIIAAM TIONEPEYHOro cedeHus M marepuana. CMEIIaHHOE COEAMHEHUE MPOBOIHUKOB. IIpsMoe m3mepeHue



ANEKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO 3JIEMEHTa M OLIEHKA BHYTPEHHEro COIPOTHBIICHUSI.
3aBHCUMOCTDb COMNPOTUBICHHS METAJIOB OT TeMmieparypbl. [IpoBomMMOCTb BIeKTponuToB. VICKpoBOH paspsa H
MPOBOANMOCTH Bo3ayXa. OQHOCTOPOHHSS MPOBOAUMOCTD AHOMA.

Yuenuueckuii sxcnepumenm, nabopamopheie padbomsi. V3yueHHe CMENIaHHOTO COEAUMHEHUs Pe3sUcTopoB. M3mepeHnue
ANIEKTPOABIKYIICH CHIIBI ICTOYHUKA TOKA M €0 BHYTPEHHEr0 CONpoTUBIeHUs. Habmonenue snexrponusa.
Me:xnpenverHble cBsi3H. I3ydenue kypca ¢usuku Ga3oBoro ypoBHs B 10 Kiacce OCyIIeCTBIsAeTCS € y4ETOM
coleprKaTelIbHbIX MeKITPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.
Mesicnpeomemmuvie nonsimusl, CBI3aHHbIE C U3yUYCHUEM METOJ0OB HAYy4YHOTO ITO3HAHUS: SBJICHHE, HAYy4YHBIN (aKT, THIOTE3a,
¢bu3nueckas BeIMUNHA, 3aKOH, TEOpHs, HAOIIOIEHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHne CHCTEMbl YpaBHEHMI, JHHeEWHas (QyHKIMs, nmapaborna, rumepOona, UX rpaQuKd U CBOMCTBA,
TPUTOHOMETPHYECKHE (PYHKIHUU: CHHYC, KOCHHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO,
BEKTOPBI M UX MPOEKIIUN HA OCH KOOPAWHAT, CJIOKEHNE BEKTOPOB.

buonocus: MexaHndeckoe JBMKEHHE B XUBOH Tpupoze, nuddys3us, ocMOC, TEIOOOMEH >KHBBIX OPTraHU3MOB (BHIbI
TeruIonepeaayH, TEMIOBOE PABHOBECHE), AIIEKTPUIECKHUE SIBIICHHS B )KUBOW TIPUPO/IE.

Xumus: TUCKpETHOE CTPOEHME BEIECTBA, CTPOECHHE aTOMOB M MOJEKYI, MOJIb BEIECTBA, MOJISIPHAs Macca, TElJIOBbIe
CBOMCTBa TBEPABIX TeN, JKUJKOCTEH WM Tra3oB, SJICKTPHUUECKHE CBOMCTBA METAJUIOB, MJIEKTPOIMTHYECKAS JUCCOIHAIINS,
rajbBaHHKa.

Teocpaghusi: BIaXXHOCTb BO3yXa, BETPHI, OapoOMeTp, TepMOMETP.

Texnonoeus:: mpeoOpa3oBaHUe JBWKEHUH C HCIONB30BAHUEM MEXaHU3MOB, yUYE€T TPEHUs B TEXHHUKE, IOJIIHITHUKH,
WCIIONb30BaHUE 3aKOHA COXPAaHEHWsI MMIYIbCa B TEXHHKE (pakera, BOJOMET W JpyrHe), JNBUTaTelb BHYTPEHHETO
CropaHusi, TapoBasi TypOWHa, OBITOBOW XOJOAMIBHUK, KOHJAWIIMOHED, TEXHOJIOTHHU MOTYYEHHS COBPEMEHHBIX MaTepHaJoB,
B TOM YHCIIC HAHOMAaTEPHAJIOB, W HAHOTEXHOJIOIMH, SJIEKTPOCTATHUYECKAas 3alllUTa, 3a3eMJICHHE 3IIEKTPONpHOOpPOB,
KCEpPOKC, CTPYIHBIIN MIPUHTED, AIEKTPOHATPEBATENbHBIE TPUOOPHI, HIEKTPOOCBETUTEIBHBIE TPUOOPHI, FrATbBAHUKA.

11 KJIACC

Pa3nen 4. dinekTpoauHAMUKA

Tema 3. Maznummnoe none. Inekmpomaznumuas uHoykyusa. I1ocTosHHBIC MarHWTHL. B3anmMoneiCTBHE MOCTOSHHBIX
MarHuToB. MarHutHoe mnosne. Bekrop MarHUTHOW WHAYKUWH. [IpUHIMO CymHeprno3uIlUM MarHUTHBIX moned. JIluaum
MarHUTHOM WHAYKIMU. KapThuHa NMHWUNA MarHUTHOM HHAYKIIMU TIOJISI TOCTOSHHBIX MarHUTOB. MarHuTHoe Tmone
MPOBOTHMKA C TOKOM. KapTwHa NWHUI WHAYKIIUHA MAarHUTHOTO MOJS JUIMHHOTO IPSIMOTO IMPOBOTHUKA M 3aMKHYTOTO
KOJIBITEBOTO MMPOBOTHUKA, KAaTYIIKH ¢ TOKOM. OmBIT DpcTena. B3anmopaelicTBre MpoBOAHUKOB ¢ TOKoM. Cuima Amrepa, eé
Monyab U Hampasienue. Cuma Jlopenma, e€ MOmyiIh W HampamiieHHe. J[BrokeHUEe 3apspDKEHHOM YacCTHIBI B OIMHOPOIHOM
MarHuTHOM Tmone. PabGora cumel Jlopenma. SIBmeHme siekTpoMarHWTHOW WHAYKIWH. [loTOK BekTopa MarHWTHOMN
WHOAYKOAWA. ONEKTPOABIDKYIIAS CHJIa WHAYKIWHA. 3aKOH JJeKTpoMarHuTHOW wHAykinun @apanes. Buxpesoe
ANEKTPUYECKOE ToJie. DIIEKTPOABILKYINAS CHJIa HHAYKIMH B MPOBOXHUKE, IBIKYIEMCS IMOCTYMATEIhHO B OHOPOTHOM
MarauTHoM Tone. [IpaBuno Jlenmna. MHAyKTUBHOCTD. SIBIIeHNE CAMOMHAYKITNU. DIIEKTPOABIKYIIAs CHJIa CAMOWHIYKIIHH.
OHeprusi MarHATHOTO TOJNSI KaTYIIKH C TOKOM. OJEKTPOMAarHWTHOE Tone. TeXHWYecKHne yCTPOWCTBA W IMPAKTHYECKOE
MPUMEHEHHNE: TOCTOSHHBIE MArHWTHL, AIIEKTPOMATHUTHI, 3JIEKTPOIABUTATENh, YCKOPUTENH JIIEMEHTApHBIX YaCTHII,
WHIYKIIMOHHAS T1eYb.

Lemoncmpayuu. OnsiT Opctena. OTKIOHEHUE NIEKTPOHHOIO My4YKa MAarHUTHBIM HoneM. JIMHUM WHIyKOUU MarHuTHOTO
nons. BzaumopelicTBue AByX MpOBOAHHMKOB ¢ TokoM. Cuna Ammnepa. [eiictBue cuibl JIopeHIIa HA HOHBI 3JIEKTPOIUTA.
SBnenue snekrpoMarHuTHOM uHAYKUMH. [IpaBuio JleHna. 3aBUCUMOCTb 3JEKTPOABHXKYIIEH CHUJIBI HHAYKLIUU OT
CKOPOCTH M3MEHEHHUS MAarHUTHOTO TIOTOKA. SIBIIEHHE CaMOWHIYKIIHH.

Yyenuuecxuii sxcnepumenm, nabopamopusie pabomul. VI3ydeHne MarHUTHOTO TIONS KaTYIIKH ¢ TOKOM. VccriemoBaHue
JIEMCTBHA ITOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM. VcciaenoBaHre SIBIEHUS DIIEKTPOMATHUTHON HHTyKIIHH.

Paznen 5. KosieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u rnexkmpomazHumusle konedanusn. KonebarenpHas cucrema. CBOOOTHBIE MEXaHUYECKUE
konebanus. ['apmonmdeckue konebanus. llepwon, wacrora, ammmmutyna u (daza xonedanuid. IIpyXKWHHBIH MasTHUK.
MareMaTdecknii MasTHUK. YpaBHEHHE TapMOHWYEeCKHX KoneOaHui. llpeBpamieHue 3HEprud MpH TapMOHUYECKHX
konebanusx. KonebarenpHbIA KOHTYp. CBOOOMHBIE SJIEKTPOMArHUTHBIE KONEOaHUS B HJEATLHOM KOJIeOaTeTbHOM
KOHType. AHAIIOTHUS MEXIy MEXaHWYeCKHMMH U DIIEKTPOMAarHUTHBIMU KoneOaHusmu. Dopmyna Tomcona. 3akoH
COXpaHEHHS DJHEPrMH B HUJCAILHOM KoieOaTenbHOM KOHType. [lpencraBieHue o 3aryxammux KoieOaHUsX.
BreinyxieHHbIE MexaHUYecKre KoneOanus. Pesonanc. BeIHYKIeHHBIE NIeKTpOMarHUTHBIE Konebanus. [lepeMeHHBINH TOK.
CunycouanbHbI TEpeMEHHbI TOK. MOIIHOCTh NMEPEMEHHOT0 TOKAa. AMIUIMTYAHOE U JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI
ToKa ® HamnpsbkeHus. Tpancdopmarop. IlpomsBoxmcTBO, miepenada U MOTpeONCHHUE 3JICKTPUYECKOM JHEPTHH.
DKONOrMYeCKUe PUCKU HpU MPOU3BOACTBE IEKTPOIHEpruu. KynbTypa MCIONb30BaHUs JIEKTPOIHEPTUH B MOBCEAHEBHOM



XKU3HU. TexHnyeckne ycTpoicTBa U MPAKTHIECKOE IPUMEHEHHE: IEKTPUYECKUN 3BOHOK, T€HEpaTop NEPEMEHHOI0 TOKa,
JIMHUH BJEKTponepeaad.

Jlemoncmpayuu. ViccnenoBanre mapaMeTpoB KoneOaTebHONH CHCTeMBI (IPY>KUHHBIN MM MaTeMaTHYeCKUil MasTHUK).
HaGmonenue 3aryxarommux koneOanwii. VccnemoBaHue CBOWCTB BHIHYKICHHBIX KoneOaHuil. HaOmromeHue pe3oHaHca.
CBoOOHBIE ANIEKTPOMAarHuTHEIE KoneOanus. OCcuuiorpaMmbl (3aBUCIMOCTY CHITBI TOKA W HAITPSKEHHUS! OT BPEMEHH ) IS
AIIEKTPOMArHUTHBIX KoneOaHMid. Pe3oHaHc mpu mociaenoBaTelbkHOM COSITUHEHUH PE3NCTOpa, KAaTyIIKH WHAYKTUBHOCTH H
KOHJIeHcaTopa. MoJienb JINHUU 3JeKTpOoIepenadn.

Yuenuueckuil axcnepumenm, nabopamopuvie pabomol. ViccnenoBanue 3aBUCHMOCTH TIEpHOIa MaJbIX KoleOaHui rpy3a Ha
HUTHU OT JUIMHBI HUTH U Macchl rpy3a. MccieqoBaHue mepeMeHHOro TOKa B LEMH W3 TOCIIEI0BaTENbHO COEAMHEHHBIX
KOHJIEHCaTopa, KaTyIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 3nekmpomazHummusle 601Hbl. MexaHUUECKUE BOIHBI, yCIOBUS pacnpocTpaneHus. [lepuon.
CKOpoCTh pacmpocTpaHeHHss W ajuHa BonHbL [lomepeunbie W mpononbHble BONHBL WHTepdepeHtus u audpaxuus
MexXaHH4YeCKHX BOJH. 3BYK. CKopocTh 3ByKa. [ poMkocTh 3ByKa. Bricora ToHa. TeMOp 3ByKa. DNEKTpOMarHUTHbIE BOJHEI.
VYcioBus U3ydeHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmHast opueHTanusa BekTopos E, B, V B 2JIeKTpOMarHuTHO BOJIHE.
CBoiicTBa NMEKTPOMArHUTHBIX BOJH: OTpPa)KEHUE, MpeJioMIICHHe, osIpu3anys, audpakius, natepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOMH. [1IKanma syeKTpoMarHUTHBIX BONH. [IprMeHeHue SIIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[lpuHmMnel pagvocBA3W W TeneBuAeHUd. Panuonokarus. OMeKTPOMAarHWTHOE 3arpsA3HEHHE OKpYKarolled Cpeqsl.
TexHuueckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: My3bIKaJIbHbIe HHCTPYMEHTHI, YIbTPa3ByKOBas JTUArHOCTHKA B
TEXHUKE U MEIUIINHE, pajap, paAuonpuEéMHIK, TEIEBU30p, aHTeHHa, TenedoH, CBY-mneup.

Jlemoncmpayuu. OOpa3oBaHHEe W paclpoCTpaHEHUE IONMEPEYHBIX W IPONONBHBIX BONH. KoreOmiomieecs Teno Kak
WCTOYHHMK 3ByKa. HaOnrozeHue oTpa)keHHs W MpPENOMIICHUST MeXaHW4YecKux BonH. HaOmioneHue wHTepdepeHiun u
TupakM MEXaHWYECKHX BOJH. 3BYKOBOW pe3oHaHc. HaOmiomeHwe CBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C
AMIUTUTYIOM W YacTOTOW KojieOaHwii. MccienoBaHWe CBOWCTB 3JICKTPOMATHUTHBIX BOJH: OTPa)XCHHE, TPEIOMIICHHUE,
nospu3aIys, JuQpakius, HHTepepeHIus.

Tema 3. Onmuka. I'eomerpudeckas onTuka. [IpaMonuHeiiHOe pacripocTpaHeHne CBeTa B OMHOPONHON cpene. JIyd cBera.
Todeunprii wcTouHUK cBeTa. OTpakeHWE CBeTa. 3aKOHBI OTpakeHHs cBera. llocTpoeHme M300pakeHUH B IIOCKOM
3epkane. llpemomienne cBera. 3aKkOHbl IpETOMJIEHUS cBeTa. AOCONIOTHBIM IOKa3arenb IpenomieHus. IlonHoe
BHYTpPEHHEE OTpakeHme. [IpenenbHBIN yroi MONMHOrO BHYTpPEHHEro orpaxeHwus. Jucmepcust cBera. CIOXKHBIN COCTaB
6enoro ceera. [[per. Cobuparoiye 1 paccenBaroniye JuH3bl. ToHKas uH3a. DoKycHOE pacCTOSIHUE U ONTHYECKas CHIla
TOHKOW JUH3BL [locTpoeHMe M300pakeHWiT B COOMpPAIONIMX M pPACCEHBAIOIMUX JHH3aX. PopMyna TOHKOW JMH3BL
YBenuueHue, qaBaeMoe JIMH30U. [Ipenens IpUMEeHIMOCTH TeoMeTprIeckoi onTiku. BomHoBas ontuka. MHTEpdhepeHms
cera. KorepeHTHbIE HCTOYHUKH. YCIIOBUS HAOMIOAEHHUSI MAKCUMYMOB U MMHUMYMOB B MHTep(EpEHIIMOHHONW KapTHHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB. Judpakumst cera. udpakmmonnas pemérka. YcimoBue HaOMIOAEHUS
IJIaBHBIX MAKCUMYMOB IIPH IaJCHUU MOHOXPOMAaTHYECKOI'O CBeTa Ha AU(PaKUUOHHYIO pemérky. [lomspusanus ceera.
TexHudeckue YCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKM, Jymna, (¢oToammapar, IPOSKIMOHHBIA ammapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, JU(paKIIMOHHAS PEIETKa, IOISIPOH.

Iemoncmpayuu. TlpsMonrHeRHOE pacIpocTpaHeHNe, OTPaKeHUE U TIpestoMiieHne cBera. OnTudeckue mpuoopsl. [lomHoe
BHYTpeHHee oTpaxkeHHne. Momenb cBeroBoaa. VcciemoBaHue CBOICTB M300pakeHWH B JMH3aX. MoOAEnn MHKpPOCKOIA,
teneckornia. HabGmronenne wHTepdepeHnmnu cBera. HaOmiomenme mudpakumm cera. HaOmiomeHme amcriepcud CBeTa.
[lony4yenne crnektpa ¢ moMomIpio Mpu3MbL. [lomydeHue crekTpa ¢ moMomnplo nudpakimoHHoi pemérku. Habmronenue
MOMAPHU3aLNY CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwi. VI3mepeHne mokaszarens npeinomieHus crekia. MccrnemoBanue
CBOWCTB M300pakeHwit B mrH3aX. Habmonenue nucnepcun cBera.

Paznen 6. OcHOBBI crienyabHOH TEOPHMH OTHOCHUTEIBHOCTH. ['PAaHMILIBI NPUMEHUMOCTH KIACCHYECKOH MEXaHUKH.
[loctynaTel cnenuaibHONM TEOPHH OTHOCHUTEIBLHOCTH: MHBAPHAHTHOCTH MOAYISL CKOPOCTH CBETa B BaKyyMe, MPUHLUI
OTHOCHUTENBHOCTH JDiHIITEeHHa. OTHOCHTENBHOCTh OIHOBPEMEHHOCTH. 3aMeNIeHWE BPEMEHH W COKpAIlICHUE IJTUHBI.
OHeprus U UMIYJIbC PENSTUBUCTCKOM dacTHubl. CBs3b MacChl ¢ SHEPrUed W HMITYJIBCOM PEJISTUBHUCTCKON YaCTHIIBL.
OHeprus MoKosl.

Paznen 7. KBantoBasi pusuka

Tema 1. Inemenmul keanmoesoii onmuxu Ooronsl. Popmyna [lnanka cBs3u 3HEprun HOTOHA C €ro 4YaCTOTOH. DHEPrHs U
umnynsc ¢orora. Otkpeitne u uccnenoBanue (orospdexra. Ombitel A. I. CroneroBa. 3axonsl ¢oTodddekra.
VpaBHenne Oinmreiina s dororddekra. «Kpacnas rpanuuna» ¢orosddexra. Hasnenue cBera. Ombitel 1. H.
JleGeneBa. Xumudeckoe NEWCTBHE CBeTa. TEeXHWYECKHWE YCTPOWCTBA M MNPAKTHUECKOE NPHUMEHEHHe: (POTORIEMEHT,
(doTonaTumk, conHeuHas OaTapes, CBETOANO.

Lemoncmpayuu. ®otosd ekt Ha ycTaHOBKE C LMHKOBOH miacTuHOi. VccnenoBaHne 3akOHOB BHELIHEro GoTodddekra.
Caeronuon. Conneunas Oarapes.



Tema 2. Cmpoenue amoma. Mogpens atoma Tomcona. OmeiTel Pesepdopna mo paccesHuto o-wyactui. IlnanerapHas
Mmozenb atoma. [loctynarsl bopa. Uznydenue u normnomenue (OTOHOB NP MEPEXOAE aTOMa C OAHOTO YPOBHS SHEPTUU Ha
npyroii. Bunsl cnekrpoB. CrekTp ypoBHeEN 3Hepruu aroMa Bojopona. BomHoBble cBoiicTBa yacTuil. Bomuel ne Bpoitns.
KopnyckynspHo-BonHoBol  nyanu3M. CHIOHTaHHOE U BBIHY)KJIEHHOE H3JIydyeHHe. TeXHudyeckue YyCTpoWCTBa U
MPAaKTUYECKOE MPUMEHEHHUE: CTIEKTPaIbHbIN aHaN3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu. Mopenb onbita Pezepdopna. OnpeneneHue JIMHBI BOTHBI Jlazepa. HaOnroneHrne TuHEHYaThIX CIIEKTPOB
n3iydenus. Jlasep.

Yuenuueckuil axcnepumenm, nabopamoprule pabomul. HabnroneHnue TMHEWYaTOro CreKrpa.

Tema 3. Amomnoe adpo. DKCIEPUMEHTHI, JTOKAa3bIBAIOIIUE CIOKHOCTh CTpOeHMs siapa. OTKpBITHE paJliOaKTUBHOCTH.
OmnebiTel Pesepdopa mo onpenenennto cocraBa paJuoakTUBHOTO u3nydeHusi. CBoiicTBa anbga-, 6era-, raMmMa-u3mydeHusl.
BnusHue paamoakTMBHOCTM Ha JKMBbIe OpraHu3Mbl. OTKpbITHE NpoTOHA M HeWTpoHa. HykioHHas Mopens sapa
letizen6epra—Banenko. 3apsn sapa. MaccoBoe uncio simpa. M3oronsl. Anbda-pacna. DIeKTpOHHBIN U MTO3UTPOHHBIN
Oera-pacnan. ['aMma-u3nydenue. 3akOH paJlMOAKTHBHOIO pacriaja. DHEprusl CBS3U HYKIOHOB B siipe. SliepHbie CHIIBL.
Hedekr maccel sgapa. Snpepubie peakuuu. [eneHue M cuHTe3 snep. SpepHbiii peaktop. TepMosiiepHBIH CHHTE3.
[IpobeMbl W TIEPCIIEKTHBBI SIEPHON JHEPreTHKH. OKOJOTHMYECKUE ACIEKTHI SIEPHOW JHEPreTHKH. JJIeMEHTapHEIC
YaCTHUIIBbI. OTKpLITI/Ie IMO3UTPOHA. MCTOILI)I H&6JHOILCHI/I$[ U PpETUCTpallvi SBJIEMCHTAPHBIX YaCTHII. (DYHI[aMeHTaHBHBIe
B3auMOJIeHCTBHA. EJMHCTBO (QU3MUEcKOi KapTUHBI MHpa. TeXHUYeCKHue YCTPOWCTBA M TPaKTHYECKOE MPHUMEHEHHE:
JO3UMETP, Kamepa BuiibcoHa, siiepHbIi peakTop, aroMHasi OoMoa.

Jemoncmpayuu. Ca€TYNK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuil axcnepumenm, nabopamoprule pabomul. ViccnenoBanue TpekoB 4acTHIl (T10 TOTOBBIM (otorpadusim).
Pazgen 8. Daementsl acTpoHoMuM U acTpodu3ukM. Otambsl  pa3BUTHS acTpoHoMuu. llpukinamgHoe wu
MHPOBO33pEHUECKOe 3Ha4YeHne acTpoHoMHUH. Bua 3Bé3mHoro Heba. Co3Be3nmusi, sSipKUe 3BE3BI, TUIAHETHI, UX BHUINMOE
nerkerne. Comaeunast cucrema. Comnare. ComHedHast akTUBHOCTh. Mcrounmk sHeprun ComHIla ¥ 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTHKH. /lnarpaMma «CreKTpajabHBIA KJIacC — CBETHMOCTBY. 3BE3/BI TIABHOM MMOCIIEN0BATENHFHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» IS 3BE3N TJIABHOW IOCIIEAOBATEIHHOCTH. BHyTpeHHee CTpoeHWe 3BE3I.
CoBpeMeHHBIC TIPECTaBICHUS O MPOUCXOKICHUH U dBomonnu CoNHITA U 3BE37. DTarbl )KU3HA 3BE3M. Mieunbrit [IyTs —
Hama ["amaxruka. [Tonoxenne u nmwkenne Conana B ['amaktuke. Tumbl ratakTuk. PagunoranakTuke U kBazapsl. YEpHbIE
IBIPHI B spax radakTuk. Beemennas. Pacmmpenne Beenennoii. 3akon Xa06ma. Paz6eranve ramaktuk. Teopust bombIimoro
B3phIBa. PenmmkroBOoe m3iydeHme. MacmrabHas cTpykrypa BcenenHoit. Meraramaktuka. Hepeménasie mpoOieMbl
aCTPOHOMHUH.

Yuenuueckue nabniooenus. Habnronenus HeBOOpYKEHHBIM INIa30M € UCIOJIB30BAHUEM KOMITBIOTEPHBIX IPUIOKEHUHN IS
OIIpENETICHUS IIOJIOKEHUSI HEOECHBIX OObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausa CeBEepHOro IOMyLiapus U
sipkre 3BE3161. Habmronenns B teneckon Jlynasl, mmaner, Mieanoro [Tytu.

Oo6o0marmomee mopTropeHue. Pomb (GU3NKKM W aCTPOHOMHH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHATBLHOM M
TUYECKON cepax OesITENbHOCTH 4YeO0BEKa, poiib U MeCTO (PM3MKH U ACTPOHOMHUHU B COBPEMEHHOW HAayYHOW KapTHHE
MHpa, poib (GU3NIECKOH TeopuHu B (HOPMHUPOBAHHMH IMPEACTABICHUN O (U3MUECKOM KapTHHE MHpPA, MECTO (PHU3HUCCKOM
KapTUHBI MHpPa B OOLLEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUI O IpUpOzE.

MexnpeamMernble cBsi3u. l3yuenne kypca ¢usmkm 0azoBoro ypoBHS B 11 Kiacce ocymiecTBiusieTcss ¢ y4€TOM
CozeprKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKU, OMOJIOTMH, XUMUH, Teorpadiu U TEXHOIOTHH.
Medicnpeomemnule nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO MO3HAHUS: SIBJICHHUE, HAyYHBIH (aKT, TUIOTE3a,
¢u3nuecKkast BeIMYMHA, 3aKOH, TEOPHsl, HAOIIOAECHHUE, SKCIIEPUMEHT, MOIETUPOBAHUE, MOAENb, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIHUH: CHUHYC, KOCUHYC, TAHTCHC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPhl M MX MPOCKLUMH Ha OCH KOOPAUHAT, CJIOXKEHHE BEKTOPOB,
MPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKLUH, MPU3HAKU MONOOHS TPEYyrOJIbHUKOB, ONpeneieHe IUIOMAAN IOCKUX QUTyp H
o0béMa Tel.

buonozus: snekrpuueckue sBICHUS B JKUBOW Hpupore, KoimeOaTelbHbIE IBMXKEHHS B KHBOM INPHUPONE, ONTHYECKHE
SIBJICHUS B )KUBOUW NPHUPOAE, IEHCTBUE paIUallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpoeHHME aTOMOB M MOJEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPABIX TeN, MEXaHU3Mbl 00pa30BaHUs
KPHUCTAJUNTMYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpaghusi: MarHUTHBIE TONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pyl, (OTOChEMKA 3€MHOH IOBEPXHOCTH, NpEACKa3aHHE
3eMJIETPSICEHUMN.

Texunonocusa: JTUHUM BIIEKTPOIIEpEnay, TeHEpaTop MEPEMEHHOro TOKA, 3JIEKTPOIBUIATeNb, MHIAYKIHOHHAS I€4Yb, paaap,
paanonpuéMHHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-nieub, MpOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COMTHEUHAs
Oarapest.

Temarnueckoe niaanuposanue 10 KNIACC

Ne HanMeHnoBaHme pa3acyoB U TEM MPOrpaMMbl |KOJ'II/I‘{CCTBO qaCoB |3J'ICI(TpOHHBIC (III/I(i)pOBbIC) |




n/n KoHTpOsbHBIC paKTHYECKHUE 0Opa3oBaTeNbHbBIC PECYPCHI
Beero [paboThI E;Ia6orm

Paznean 1. PU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA

1.1 |®Dusuxa u METOABI HAYIHOTO TTO3HAHUS 2 | |httpS://m.edSOO.ru/7f41bf72

Uroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 |Kunemaruka 5 https://m.edsoo.ru/7f41bf72

2.2 |lunamuxa 7 https://m.edsoo.ru/7f41bf72

2.3 |3aKOHBI COXpaHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72

HUroro o pasnerny 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1 (OCHOBBI MOTICKYIIAPHO-KHHETHHECKOI 9 1 https://m.edsoo.ru/7f41bf72
Teopun

3.2 |OCHOBBI TEPMOIMHAMHKHA 10 1 https://m.edsoo.ru/7f41bf72

33 ArperatHble COCTOSIHUS BetecTBa. Da3oBbie 5 https://m.edsoo.ru/7f41bF72
epexosib

Hroro no pazneny 24

Paznen 4. JJIEKTPOAUHAMMUKA

4.1 [DaexrpocraTuka 10 1 1 https://m.edsoo.ru/7f41bf72

4.  [[OCTOAHHBIH ICKTpHYCCKHH TOK. TokH B 12 1 1 https://m.edso0.ru/7f41bf72
[PA3JIMYHBIX Cpe€aax

HWtoro no pasneny 22

Pe3epBHOE Bpems 2

OBHIEE KOJIMYECTBO YACOB I1O 68 4 4

[NPOI'PAMME

11 KJIACC

IKonuaectBo yacoB
Ne HaymMeHOBaHKE Pa3ieioB U TEM MPOrpaMMbI IKOHT I DICKTPOHHbIE (MPpOBEIC)
o/ Bcero POIBHBIC PaKTHICCKIE 06pasoBaTeIbHBIE PECYPCHI
[paboTsI paboThI

Pazgen 1. JJIEKTPOAUHAMMUKA

1.1 MarmuTHoe none. SnekTpovarHuTHas 11 1 3 https://m.edsoo.ru/7f41c97¢c
MHTYKLHS

HUroro o pa3gerny 11

Paznen 2. KOJJEBAHUS U BOJIHbBI

2.1 Ez/lexamqecme 1 SIICKTP OMATHHUTHEIC 9 1 https://m.edsoo.ru/7f41c97¢c

onebaHusa

2.2  [MexaHu4ecKue U JIEKTPOMATHUTHbBIE BOJHBI | 5 1 https://m.edsoo.ru/7f41c97¢c

2.3 |Onruka 10 3 https://m.edsoo.ru/7f41c97c

HUroro o pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

(OCHOBEI crieIaIbHOM TEOPUH

3.1 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTENBEHOCTH

HWroro o pa3gerny 4

Pazgen 4. KBAHTOBASI ®U3UKA

4.1 [DaeMeHTHI KBAHTOBOM OITHKH 6 https://m.edsoo.ru/7f41c97¢c

4.2  |Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c

4.3 |AtomHOe sapO 5 https://m.edsoo.ru/7f41c97c

HUroro o pazgeny 15

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHA

5.1 |9neMeHTLI aCTPOHOMUH U acTpopu3nKu 7 1 | |https://m.edsoo.ru/7f41097c

HUroro no pasneny 7

Pa3zgen 6. OBOBILAIOIIEE IOBTOPEHUE

6.1 |O6o6mafomee ITOBTOPCHME 4 | |https://m.edsoo.ru/7f41097c

HUroro o paszneny 4
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Ne
n/n

IHanmeHOBaHME pa3aciyioB U TEM MPOrpaMMmbl KOHTpOJ'IBHLIe HpaKTI/IquKHe

IKonmrmaecTBO 4acoB

(DiekTpoHHbIE (IIM(POBBIE)

Bcero 0Opa3oBaTeNnbHbIE PECYPCHI

[paboThI paboThI

PezepBHOE Bpems

3

OBIIEE KOJIMYECTBO YACOB I1IO
[NPOI'PAMME

68 4 7

MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbHOM

MNPOI'PAMMBI
10 KJIACC

Kon npoBepsiemoro IIpoBepsieMble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUsI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl CpeIHero

pe3yiabrara

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

10.10

10.11

10.12

o01iero oopazoBaHusi

JleMOHCTpUpOBaTh Ha IPUMEPAX POJib U MeCTO (PU3NKH B (POPMUPOBAHUN COBPEMEHHOH HAyYHOH KapTHHBI
MHpPA, B pa3BUTUU COBPEMEHHOMN TEXHUKU M TEXHOJIOTHH, B IPAKTUYECKOM eI TeNbHOCTH JTrofeH

YuuUTHIBATH MPAHMIIEI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJEIIEH: MaTepraibHas TOUKa, HHEPIHATbHAs
cucTeMa OTcuéTa, abCOMOTHO TBEPIOE TENIO, UACATBHBIN ra3; MOJAEIN CTPOEHHS T'a30B, XKHIKOCTEH U TBEPABIX
TeJ1, TOUEUHBIH IIEKTPUIECKUI 3apsi1 — IPU PelIeHHH HHU3MIECKHUX 33149

PacnoznaBath (hpuznueckue siBieHus (POLECChl) U OOBSICHATH HX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISIPHO-
KUHETHYECKOW TEOPHH CTPOEHHMS BELIECTBA U 3JIEKTPOAMHAMMKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSMOJTMHEHHOE JIBIDKEHUE, CBOOOIHOE NaJICHUE Tel, IBI)KEHUE 10 OKPY)KHOCTH, UHEPIHS, B3aUMOJICHCTBHE
Ten; nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHHE KUIIKOCTEH U TBEPABIX Tell, M3MEHEeHHe 00bEMa Tel Mpu
HarpeBaHuM (OXJIaXICHUH ), TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHIEHCAIHs, IUTaBJICHIe, KPUCTAIIH3alIus,
KUIIEHHE, BIAXKHOCTh BO3/yXa, MOBBIIICHHIE JaBICHHS I'a3a IIPH €ro HarpeBaHUH B 3aKPBITOM COCY/E, CBS3b
MeX]ly TapaMeTpaMy COCTOSHUS ra3a B H30MpoLeccax; MEeKTpU3anus Tel, B3auMoeHCTBHE 3apsi 0B

OnuceIBaTh MEXaHUYECKOE ABMKEHHE, HCTIONB3Ys (PU3MUYECKUE BEIMYMHbL: KOOPANHATA, YTk, IepeMelIeHHE,
CKOpOCTbh, YCKOPEHHE, Macca Teja, CHila, UMITYIIbC TeJla, KHHETUYECKasi SHEPrusl, MOTEHIUaIbHAs SHEPTHS,
MexaHu4YecKas pabora, MeXaHH4eCKask MOLIHOCTD; IPH ONMCAaHNUH PABUIBHO TPAKTOBATh (PU3NUECKUIT CMBICI
UCHONb3YEMbIX BEJIMYUH, UX 0003HAYECHHS U €IUHULBI, HAXOAUTh (JOPMYIIbI, CBA3BIBAIOLINE TaHHYIO
(U3MYECKYIO BETMUHMHY C IPYTUMH BeIHYNHAMH

OnuceIBaTh N3y4eHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIC SBICHUS, UCIIONb3Ys (PU3NUSCKHE BENUYUHBL:
JIaBJICHHUE Ta3a, TeMIIepaTypa, CpeaHss KHHETHIECKask SJHEPTUs Xa0THYECKOT0 JIBHKEHHS MOJIEKYI,
CpeIHEeKBaJpaTUdHasi CKOPOCTh MOJIEKYII, KOJIMUECTBO TEIIOTHI, BHYTPEHHS SHEPTrusl, pabora rasa,

K03 (HPULIUEHT NONEe3HOro AeHCTBHS TEIUIOBOTO ABUTATeNIs; IPH OIHMCAHUH NPABUIIBHO TPAKTOBATh (PU3HUECKUI
CMBICJI HICIIOIb3YEMbIX BEIUYMH, UX 0003HAYEHUS U SAMHUIIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOILHIE TaHHYIO
(M3UYECKYIO BETMYHUHY C IPYyTHMH BeTTHINHAM

OnuceIBaTh N3ydEHHBIE AEKTPHUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKHUE SABIEHUS (TIPOLECCHI), UCIONb3YS
(M3HYecKre BENUYUHBL: MEKTPUIECKUN 3aps, HIEKTPHUYECKOe Mo, HAIPSDKEHHOCTD OIS, TOTEHIUAT,
Pa3sHOCTh NOTEHIMAIOB; P ONMCaHNUH IPABUIFHO TPAKTOBATh (PU3MUESCKUI CMBICI HCTIONb3yeMbIX BEJIUYMH,
nX 0003HAYEHHMS M SAMHHMIIBI, YKA3bIBaTh (YOPMYIIBI, CBA3BIBAIONINE JaHHYIO (PH3UUSCKYIO BEIMUMHY C IPYyTHMH
BENNYNHAMU

aHAJM3UPOBATh (PU3NUECKHE TPOLECCHI U SIBICHUSI, UCTIONB3Ys (DU3NUECKHE 3aKOHBI U MPUHIIUIIBI: 3aKOH
BceMupHOro Tsrorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPTUH, 3aKOH
COXPaHEHUS UMITYIIbCA, TPUHIUI CYTIIEPIIO3UIINH CHJI, IPUHIIAIT PABHOIIPABHUS HHEPIIUATBEHBIX CHCTEM OTCUETA,
MOJIEKYISIPHO-KIHETHYECKYIO TEOPHIO CTPOSHUS BEMIECTBA, Ta30BBIC 3aKOHKI, CBS3b CPEAHEH KITHETHIECKON
SHEPTUH TEIUIOBOTO ABIKEHHUS MOJIEKYII ¢ aOCOMIOTHOHN TeMIIepaTypoi, IepBHIii 3aKOH TEPMOIMHAMUKH; 3aKOH
COXPaHEHUSI AIIEKTPHUUYECKOr0 3apsiia, 3akoH KynoHa; mpy 3ToM pa3nuyarh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTH4IecKOe BEIPAKEHUE U YCIOBHS (TPaHUIIBL, 00JIACTH) IIPUMEHUMOCTH

OOBSCHATH OCHOBHBIE IPUHIMITEI JEHCTBHS MAIIMH, TPUOOPOB M TEXHUIECKUX YCTPONCTB; pa3nniaTh yCIOBHUS
nx 06e30MacHOro UCIOMb30BAHNS B TIOBCEAHEBHOM KU3HN

BBINMONHAT SKCHEPUMEHTHI IO HCCITEI0BAaHNIO (GU3MUYECKUX SBJICHHI U IMPOLECCOB C UCIIONB30BAHUEM TIPSIMBIX
¥ KOCBEHHBIX W3MEPEHHIA; TIPH 3TOM (DOPMYITHUPOBATE MPOOIEMYy (3a/1a9y) B THITOTE3Y YIeOHOT0 SKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 IPEIIOKEHHOTO 000pYIOBaHNUS, IPOBOIUTE OIMBIT U OPMYITHPOBATH BHIBOBI

OCYIIIGCTBJ'ISITB MPAMBIC U KOCBCHHBIC U3MEPCHUA (1)I/IBI/I‘I€CKI/IX BCJIMYHMH,; IPU 3TOM BI)I6I/IpaTB ONTUMAaIbHEBIN
croco0 HU3MCPCHUS U UCTIOIIB30BATh U3BECTHBIC MCTOAbI OLICHKU HOFpCHIHOCTCﬁ I/I3MepeHI/II\/‘I

I/ICCJ'IG,I[OBEITL 3aBUCUMOCTHU MCKIY (1)I/IBI/I‘I€CKI/IMI/I BCJIMYMHAMMU C UCIIOJIB30BAHUEM MNPSIMBIX I/I3M€p€HI/II7H apu
OTOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3YyIbTaThbL HOJ'Iy‘IeHHOfI 3aBUCUMOCTH q)HBquCKI/IX BCJINYHH B
BUIC Ta6J'II/IL[ u l'”pa(i)I/IKOB, JCJIaTh BBIBOABI IO pE3ylIbTaTaM UCCICAOBAHUA

CO6J'IIO,I[aTL mnpaBuiia 0e30macHoOro TpyAa Opu NpoBEACHUN I/ICCJ'IC,Z[OBEIHI/II\/'I B paMKax y‘le6HOF0 OKCIICPUMCHTA,
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IIpoBepsiemble NpeAMeTHBIE Pe3YJILTATHI OCBOCHHS OCHOBHOMH 00pa30BaTe/IbHOI IPOrpaMMBbI CPeIHEro
o011ero oopazoBaHust

y4eOHO-HCCIIeI0BATENBCKOM U POEKTHON JIESITENBHOCTH C HCIOBb30BAaHHEM H3MEPUTEIBHBIX YCTPOUCTB 1
11200paTOpHOTr0 00OPYIOBAHUS

Pemats pacuéTHbIe 3a7a4u C SBHO 3aJJaHHON (PU3NIECKOH MOJIEINBIO, HCTIONB3YsI (PU3NUECKIE 3aKOHBI 1
MIPUHIMITIBI; HA OCHOBE aHaJIM3a YCIIOBHS 33/1a4 BEIOMPATh (PU3NIECKYI0 MOJIENb, BBIIENATh (hH3HYeCcKUe
BEJMYMHEI U (OPMYITBI, HEOOXOAUMBIE JUIsl €€ PEIIeHHs, IIPOBOANTD PACUETHI U OLIEHUBATh PEAIbHOCTh
MTOTY4EHHOT0 3Ha4YeHUsT (PU3UIECKON BETHYHHBI

Pemarr xauecTBeHHEBIE 3ala4u: BBICTPpAnBATh JIOTUYCCKU HEITPOTUBOPCUNBYIO LICTIOUKY paccymz[eHI/Ii?I C OHOpOﬁ
Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU U (1)1/131/1%01(1/16 SIBJICHHUSA

Hcnonp3oBath Ipu pCUICHU A y‘IeGHBIX 3aJla4 COBPEMCHHbBIC I/IH(I)OpMaIII/IOHHI)Ie TCXHOJIOTUHU IJIA ITIOMCKa,
CTPYKTYPpHUPOBAHMA, UHTCPIIPETAILIUU U MIPCACTABICHUA yqe6H0171 n Hay‘-IHO-l'IOl'IyJ'IHpHOﬁ I/IH(i)OpMaHI/II/I,
r[onyquHof/i 13 pa3IMYHbIX UCTOYHHUKOB; KPUTUYCCKN aHAJIU3UPOBATH MMOTYy4acMyro PIH(l)OpMaHI/IIO

[TpuBOANTH NPUMEPHI BKJIa1a POCCHHCKUX M 3apYOSKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOIOTHH

Hcnonb3oBath TCOPECTUICCKUE 3HAHUS 11O (bPISI/IKe B HOBCGI[HeBHOﬁ KU3HU I obecrnieueHust 6e30MaCHOCTH npu
O6paH_leHI/II/I C HpI/I60paMI/I U TCXHUYCCKHUMU YCTpOﬁCTBaMH, JUIA COXPAaHCHUA 310POBb U CO6J'IIO}I€HI/IH HOpM
OKOJIO'MYCCKOI'O IOBCACHUA B Oprxcalomeﬁ cpene

Paborarh B Ipyrine ¢ BBIIOJIHEHUEM PA3JIMUHBIX COIMABHBIX POJIEH, IIaHUPOBaTh paboTy IPyIIIbI,
palMOHAJIBHO pacIpeneNsiTh 005 3aHHOCTH U IIAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSIX,
a/IEKBATHO OIIEHUBATH BKJIAJl KAXKIOIO U3 YYaCTHUKOB IPYIIIBI B PELICHHE paccMaTPUBAEMOil MPOOIEMBI

IIpoBepsieMble IpeMeTHDbIE Pe3yJIBTAaThI 0OCBOEHHSI OCHOBHOIT 00pa30BaTeJIbHOI MPOrpaMMbl CpeTHETO
o01iero oopazoBaHusi

JleMOHCTpUpOBaTh Ha IPUMEPAX POJb U MeCTO (pu3nKU B HOPMUPOBAHHN COBPEMEHHOI HAYYHOM KapTHHBI
MUpa, B pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM AEATENbHOCTH JIOIEH, LIETOCTHOCTh U
€IMHCTBO (pU3NUECKOI KapTHHBI MUpPa

Y4uTHIBATh MPAHUIBI IPUMEHEHHSI U3YUYEHHBIX (PU3NYECKUX MOJIEIIel: TOYSUHBIN IEKTPUIECKUIT 3apsi,
sAepHas MOJENb aToMa, HyKJIOHHasI MOJIe]Ib aTOMHOT'O SIpa MPH pelieHnn Gu3ndecKkux 3a1aq

Pacrnio3naBath (u3nuecKue sBIeHHs (IPOLECCH) B OOBSICHITh X HA OCHOBE 3aKOHOB YJICKTPOJUHAMUKH U
KBAHTOBOH (PU3HKHU: DIEKTPUYECKAsI IPOBOAUMOCTD, TSIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE ICHCTBUS
TOKa, B3aHMO/ICHCTBIE MarHUTOB, JICKTPOMArHUTHASI HHAYKIHS, ISHCTBUE MATHUTHOT'O TIOJIS1 HA POBOIHHUK C
TOKOM U JIBIKYLUMFCS 3apsil, 2IEKTPOMArHUTHBIC KOleOaHHUsI U BOJTHBI, IPSMOIMHEHHOE PAacIpOCTPaHEHHE
CBETa, OTPAXKEHHE, IPEIOMIICHHE, HHTEp(PEpeHIsI, THDPAKIUs U IOISIPH3ALKs CBETa, JUCIIEPCHs CBETa,
(doroanexrpuueckuii 3¢ ekt (horodrdpdekr), cBeToBOE NaBlieHHE, BOSHUKHOBEHHE JITHEHUATOr0 CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PaJHOAKTHBHOCTh

OmnuceIBaTh N3yYeHHBIE CBOMCTBA BEIIECTBA (JEKTPUIECKHE, MATHUTHBIE, ONTHYECKUE, DIEKTPHIECKYIO
MPOBOAMMOCTb PA3JIMYHBIX CPEXN) U NMEKTPOMAarHUTHBIE SABJIEHUS (IIPOLECCHI), UCIIONB3YA (PH3NIECKHE
BEJIMYMHBI: JNIEKTPUUECKUI 3aps, CHIa TOKA, MEKTPUIECKOe HAlpsDKEHHE, HIIEKTPHYECKOE COPOTHBIICHHUE,
pasHocTh notenmanos, JJ{C, pabora Toka, HHIYKIIAS MarHATHOTO TIOJs, criia Amrepa, cuia Jlopenna,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUs IIEKTPHYECKOr0 M MarHUTHOTO TTOJIeH, PO M 4acToTa KoieOaHHi B
KonebaTeIbHOM KOHTYpE, 3apsi/ ¥ CHJIa TOKa B MPOLIECCE TapMOHMYECKHX HIEKTPOMarHUTHBIX KOIeOaHui,
(OKYCHOE pacCTOSHHE U ONTHYECKast CHIIA JIMH3BL, TIPH ONMCAHUH NIPABUIIBHO TPAKTOBATh (PM3MYECKHUI CMBICT
HCTIONB3YEMBIX BEIIMUYMH, UX 0003HAUCHUS U €IUHULIBL; YKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOLINE JaHHYIO
(M3HYECKYIO BETMYHUHY C IPYTUMH BeTHINHAMH

OnuchIBaTh N3ydIEHHBIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCTIONB3YA (PM3MUECKHE BETMINHBI: CKOPOCTh
9NIEKTPOMATHUTHBIX BOJIH, JJIFHA BOJHBI U YaCTOTA CBETA, SHEPTHUsI U IMITYIbC (POTOHA, TIEPHOA MOITypacnasa,
SHEPTHS CBSI3M aTOMHBIX S/IEp; TIPH ONMCAHUH PABIIBHO TPAKTOBATh (PU3NIECKHUI CMBICI HCTIONB3yeMbIX
BEJIMYMH, NX 0003HAYEHNS ¥ €IUHMIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETHMUNHY C
JPYTMMH BETMYMHAMH, BBIYUCIISITH 3HAYEHHE (PU3NIECKOH BENNINHBI

AHanu3upoBath (HU3NIECKHE TMPOIIECCHI U SABICHUS, UCTIONB3YS (PU3NIECKHE 3aKOHBI ¥ MPUHIIUTIBL: 3aKoH OMa,
3aKOHBI TIOCJIEAOBATENIFHOTO 1 ITapaJISIEHOTO COCNMHEHHUS TPOBOIHHUKOB, 3aKkoH Jxoyist — JleHna, 3akoH
SNIEKTPOMAarHUTHON MHIYKIWH, 3aKOH MPSMOIHHEHHOrO pacpOCTPaHSHHUS CBETa, 3aKOHBI OTPayKeHHS CBETa,
3aKOHBI TIPEJIOMJICHUSI CBETA, ypaBHEHNE DHHIITEHHA 171 poTordderra, 3aKOH COXpaHEHNS SHEPTUH, 3aKOH
COXPAHEHUS HIMITYIIbCA, 3aKOH COXPAHEHHS HIEKTPHIECKOT0 3apsiia, 3aKOH COXPaHEHHUs] MacCOBOIO YMCIa,
nocTynatsl bopa, 3aKoH paroaKTHBHOTO paciia/ia; Py ATOM pa3sindaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHNE U yCIIOBHS (TPaHHMIIBI, 00IaCTH) TPUMEHUMOCTH

OmnpenensTs HapaBlIeHHE BEKTOPa HHIYKIIMA MATHUTHOTO TIONIS TIPOBOAHUKA C TOKOM, CHIIBI AMTIepa U CHIIBI
Jlopenua
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o011ero oopazoBaHusi

CTpOI/ITL U OITUCBhIBATH I/I306pa)KGHI/IC, CO31aBa€MO€ INIOCKUM 3€PKaJIOM, TOHKOH JTMH30H

BBITTONHATD SKCIIEPUMEHTEHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUH U MPOLIECCOB C MCIIOMB30BAaHUEM NPSIMBIX H
KOCBEHHBIX M3MEPEHUIL; IpU 3TOM (hopMyITupoBaTh IpodiieMy (3aady) U TUIOTe3y y4eOHOro IKCIIepIMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOT0 000PYIOBaHUsI, IPOBOJHTH OIBIT M (DOPMYIIHPOBATH BBHIBOJIBI

OCYHIGCTBJ'IHTB MPAMBIC U KOCBECHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYMH; IIPU 3TOM BLIGI/IpaTI) ONTHUMAaIbHEIN
crocoo HU3MEPCHUA U UCTIOIB30BATh U3BECTHBIC MCTOAbI OLICHKU HOFpeLHHOCTeﬁ I/I3MepeHHﬁ

HCCJ’IGZ{OB&TB 3aBUCUMOCTHU (1)I/I3I/I‘IeCKI/IX BCJIMYHMH C UCIIOJIb30BAHHUEM ITPAMBIX H3MepeHHﬁ; Ipru 5TOM
KOHCTPYUPOBATh YCTAHOBKY, (1)I/IKCI/IpOBaTL PE3YIBTAThI l'IOJ'Iy‘IeHHOI\/'I 3aBUCUMOCTH (1)I/I3I/I‘IeCKI/IX BCJIMYMH B BUJIC
Ta6J'II/IH u Fpa(l)I/IKOB, JICJIaTh BBIBOALI 110 pE3YyJIbTaTaM HUCCICAOBAHUA

Cobiromath npaBuiia 6€30MacHOro Tpysa MpH IPOBEICHHUN HCCISAO0BaHUN B paMKax yaeOHOT0 KCIICPUMEHTa,
y4eOHO-HCCIEeIOBATENBCKON U TIPOSKTHOM JASSITEHOCTH C UCIIONB30BAHHEM H3MEPHTEIbHBIX YCTPOUCTB 1
11200paTOpHOro 00OPYIOBAHUS

Pemarp pacuérHbie 3aa4u C SBHO 3aJJaHHON (PU3NYECKOH MOJIENBIO, HCTIONB3Ysl (PU3NUECKUe 3aKOHBI 1
NPUHIMIIBL, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4K BBIOUPATh (PU3MUECKYIO MOJIENb, BBIICIATh PU3NYECKUE
BEJIMYUHBI U OPMYJIIbI, HEOOXOAMMBIE IS €€ pelIeHUs, IPOBOIUTH PAaCYEThI M OLIEHUBATh PEAIbHOCTh
MIOJIY4EHHOT0 3HaUeHUs (PU3NYECKOI BENNYNHBI

PemraTh kauyecTBEHHbIE 3a/1a4U: BHICTPAUBaTh JIOTHYECKU HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKIECHUHN C OIIOPOM
Ha W3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3HYECKHE SIBJICHUS

Hcronb30Bath Mpy pelieHnd yueOHbIX 3aJ1a4 COBpEMEHHbIE HH(OPMAIMOHHbIE TEXHOIOTHH ISl TIOHCKa,
CTPYKTYPUPOBaHHMSI, HHTEPIIPETAIMU U TIPEJICTABICHHS YIeOHOW 1 HAyYHO-TIONYISIPHOH nH(popManum,
TIOJIY4EHHOM M3 PAa3JIMUHBIX HCTOYHUKOB; KPUTHYECKH aHAIM3UPOBATh MOMy4aeMyto NH(OPMAIIHIO

OOBSICHATH IPUHIMIIBI ISHCTBHS MAIIMH, IIPHOOPOB U TEXHMYECKHUX YCTPOWCTB; pa3inyarh YCIOBUS UX
0€30IaCHOr0 HCIOJIB30BaHKS B TIOBCEAHEBHOM KH3HN

[puBoauTh NpUMeEpHI BKIaJa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B OOBsSCHEHHE
HPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHUE TEXHUKU U TEXHOIOTUI

Hcnonp3oBath TeopeTHYECKUE 3HAHUA 110 (PU3HUKE B IOBCEIHEBHOI XU3HU 1 00ecriedeHns Oe30IMacHOCTH IPH
olOpalieHuy ¢ pudopaMy U TEXHUYECKUMH YCTPOUCTBAMH, JJIsl COXPaHEHHUS 300POBbs U COOMIONSHUSI HOPM
9KOJIOTMYECKOT0 MTOBEICHUS B OKPYXKAIOLIeH cpefe

Paboratp B rpymme ¢ BEITOIHEHUEM Pa3INYHbIX CONUAIBHBIX POJICH, IIIAHUPOBATh paboTy TPYIIIEL,
PaLMOHAIBHO PACIIPENENATh 00S3aHHOCTHU U IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX,
aJIeKBaTHO OLIEHMBATH BKJIAJ] KaXKAOTO M3 YYaCTHHKOB TPYIIIBI B PeIIEHHEe paccMaTpHBaeMOi IpoOiIeMbl

ITPOBEPSIEMBIE 2JIEMEHTBI COAEPKAHUSA

3JIEMEHTa
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1.2

2.1.1

2.1.2

2.13
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2.15
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HpOBepﬂeMLle JJIEMEHTDBI COACPKaHUA

OU3UKA U MeTons! HAy9HOTO TO3HAHUS

®uszrka — Hayka o npupoze. Hayunele MeTobI MO3HAHUS OKpYXKarouiero Mupa. Pomb skcniepuMenTa
U TEOPHH B IpOLECcCe MO3HAHMS IIPUPOIBL. DKCIIEPUMEHT B (PH3UKE

MopnenupoBanue GU3HIECKUX SBICHUN U mporeccoB. Hayansie runoressl. Ou3nyeckue 3aKOHBI U
Teopuu. [ paHULBI IPUMEHUMOCTH (H3NYeCcKHX 3aKkoHOB. [IpuHIMN cooTBeTcTBUS. POk 11 MecTo
¢u3ukn B HOPMUPOBAHNHT COBPEMEHHON HAYYHOW KapTHHBI MUPA, B IIPAKTHIECKOHN NEATEIbHOCTH
JIonei
MEXAHHNKA

KMHEMATUKA
Mexanndeckoe ABrkeHHe. OTHOCHTEBHOCTh MEXaHMUYECKOTO BIKeHMs. CucTemMa orcuéra.
Tpaekropus
[lepemerenne, CKOpoOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTH) M YCKOPEHNE MaTepUaIbHON
TOYKH, UX MPOEKINH Ha OCH CHCTEMBI KoopanHat. CIIoKeHHe epeMENIeHNI U CIOKEHNE CKOPOCTEH

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NPSIMOMTMHENHHOE BIDKeHNe. [ padykn 3aBHCHMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS, IITH U MEPEMELICHUS] MaTepPUaIbHON TOUKH OT BPEMEHHU

CBobomHOE masieHre. YCKOpEeHHe CBOOOTHOTO MACHNUS

Kpl/IBOJ'IPIHGfIHOG JBHKCHHC. PaBHOMepHOG JBVOKCHHUC MaTepPIaJ'ILHOﬁ TOYKH IO OKPYKHOCTH.
Vrnopas CKOPOCTb, JIMHEHHAS CKOpPOCTb. Hepno,u H gacTtora. HCHTpOCTpeMI/ITeHLHOG YCKOpEHUEC

Texamaeckue YCTpOﬁCTBaZ CIIUAOMETP, ABMKCHUC CHAPAAOB, LHCITHBIC U PEMCHHBIC IIEpCaAaIN
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IIpoBepsiemMblie 3JIEeMEHTHI COAEPKAHUS

HpaKTI/I‘leCKI/IC pa60rr},1. H3MepeHI/IC MT'HOBEHHOM CKOpOCTH. I/ICCJ'IC,HOBaHI/IC COOTHOIICHUA MEKIAY
nyTAMU, HpOfIZ[eHHBIMI/I TEJIOM 3a MOCJICAOBATCIIbHBIC PABHBIC IIPOMCEIKYTKU BPEMCHU IIPHU
PAaBHOYCKOPEHHOM JABUKCHUUA C HadaJbHOU CKOpPOCThIO, paBHOﬁ HYIIIO. I/I3y‘{€HI/I€ JBHXXCHH A
1Iapuka B BSI3KOU KHUIKOCTH. I/I3yquI/Ie JABWXXCHUA TCIIA, 6p0Hl€HHOF0 TOPHU30HTAJIBHO

JNHAMUIKA
IIpunnun orHocutenbHocTy [anuines. [lepBoiit 3akon HeloToHa. MHepuinanbHble CUCTEMBI OTCUETa
Macca tena. Cuna. [IpuHIUNI cynepno3unuu cui

Bropoti 3akon HeroTOHA 7151 MaTepraIbHON TOYKU B MHEpIUAIbHOM cucteMe orcuéra (M1CO).
Tpetwnit 3axoH HbioTOHA 7151 MaTepUATbHBIX TOYEK

3akoH BceMupHoro Tarorenus. Cuia Tsoxectu. [lepas kocMudeckas CKopocthb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cwua tpenus. Cyxoe TpeHue. Cuina TpeHUs CKOJIBKCHUS U criia TpeHus mokost. Koadduiment
Tpenus. Cuiia COMPOTUBIICHUS TIPH JIBMXKCHUU TeJla B KUIKOCTH HIJTH ra3e

HOCTyr[aTeJ'ILHOC 1 BpaliaTeJIbHOC IBUKCHUC abCONIOTHO TBép]IOFO TC1a

MoMeHT cHiIbl OTHOCUTEIBHO OCHU BpalieHus. [1nedo cumbl. YciaoBus paBHOBeCHs TBEPIOro Tea B
Hnco

Texuuueckue yCTpOﬁCTBaZ NMOAUINIIHUKY, ABUKEHUE NCKYCCTBCHHBIX CIIYTHUKOB

[TpakTnueckue padorsl. VizydeHue aBrmkeHHs: OpycKa 10 HAKIIOHHOW TJIOCKOCTH O/ IeiiCTBUEM
HECKOJBKUX cHJI. VccienoBaHne 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HHKAIOIINX B Ie(OpMHUPYEeMOid
NpYXUHE U PE3UHOBOM 00paslie, OT BEeNINUMHbI uX Aedopmaru. MccnenoBanue ycnoBuit
paBHOBECHs TBEPIOTO TENA, UMEIOLLETO OCh BpalLEHHs

3AKOHbBI COXPAHEHN A B MEXAHHKE

Wmnynbc MaTepraabHOM TOUYKH, CUCTEMBl MaTEPHANIbHBIX TOUeK. VIMITyIIbC CHIIBI M MU3MEHEHHE
UMITyJIbCa Tea

3akoH coxpaHenus umiyinbca B MCO. PeaktuBHOE IBMKEHUE
Pab6ora cunbl
MoiHoCTb CHJIBI

Kunetnueckas sHeprus MaTepraibHON TOUKU. Teopema
0 KUHETUYECKOW SHEPTUU

[Norenuuanbhas sHeprus. [loreHumanbHas SHeprus yrnpyro aehopMUPOBAHHOM PYKUHBI.
[NoTenumanpHast >HEPTUS Tena BOIM3H IIOBEPXHOCTH 3eMIIU

[NoTeHumaabpHBIE U HEMTOTEHIMAIbHBIE CHIIBL. CBA3b PabOTHl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOM YHEPIMU CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUIECKON SHEPTUH

VYnpyrue v Heynpyrue CTOIKHOBEHUS
TexHUuecKre yCTpONCTBA: IBUKEHUE PAKET, BOAOMET, KOIEp, IPYKUHHBIN HCTONET

[Ipaktudeckue pabotsl. M3ydeHne cBA3u CKOPOCTEH Tell Ipu HeyrpyroM ynape. MccienoBanue
CBSI3M PabOTHI CHIIBI C U3MEHEHNEM MEXaHUYECKOM SHEPIHHU Teja

MOJIEKVYIISIPHA ST ®N3NKA 1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

OCHOBHBIE MTOJOKEHNS MONEKYISIPHO-KMHETHIECKOM Teopuu. bpoyHoBckoe npmxenue. Juddyzns.
XapakTep IBIKEHHS U B3aMMOACHCTBHS YaCTHI] BEIIECTBA

Mopnenu CTpoeHus Ta30B, JKAAKOCTEH U TBEPABIX TEN U 0OBICHEHNE CBOWCTB BEIISCTBA HA OCHOBE
3TUX MOJENENH

Macca monexyin. Kommaecto Bemectsa. [ToctosaHass ABoraapo
TermnoBoe paBHOBecue. Temneparypa u e€ uaMepenue. Lllkana remnepatyp Llenbcust

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHIECKOI TEOPHH HACATBHOTO
rasa

AOcCOoroTHas TeMIiepaTypa Kak Mepa CperHel KHHeTHIEeCKOH SHEPTHH TEIJIOBOTO JIBIM)KEHHUS YaCTHIL
rasa. llIkana remneparyp KensBruna

VYpasaenue Knanetipona — Menneneesa. 3akos [lansroHa

I'a3oBBIe 3aK0HBI. M30nponiecchl B HAeaabHOM ra3e ¢ MOCTOSTHHBIM KOIHMYECTBOM BEIECTBA:
M30TepMa, U30X0pa, n300apa
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TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapoMeTp

[IpakTryeckne padbotsl. Mi3MepeHne Macchl BO3ayXa B KJIacCHOW KOMHate. MccienoBanne
3aBHUCHMOCTH MEXAY NapaMeTPaMU COCTOSIHHS Pa3peKeHHOro rasa

OCHOBbBI TEPMOJAMNHAMUMKHI

TepMOZ[I/IHaMI/I‘IeCKaH CHUCTEMA. BHyTpeHHHH OHEPrus TepMO,}II/IHaMI/I‘IeCKOﬁ CHCTEMBI M CIIOCOOBI €8
HU3MCHCHU A

KonryecTBo Temnotsl 1 pabota. BHYTpeHHsIS 3HEpris OMHOATOMHOTO HICalbHOro ra3a

Bunpr TCIUIONCpEaAaYn: TCILTOMPOBOJHOCTb, KOHBEKI M, U3JIyYCHHEC. TeroémkocTs Tena. YaenbHas
TEII0EMKOCTh BelllecTBa. Pacuér komudyecTBa TEIIOThI Ipy Terjionepecaave

IlepBeIii 3aKk0H TepMoauHaMUKH. [IprMeHeHre epBoro 3akoHa TEPMOJMHAMUKY K H30IpOoIieccaM.
I'padurueckas nHTEpHIpeTanys paboThl raza

TerutoBble MamuHbI. [IpUHIUIBI THCTBUS TEIUIOBLIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
Ter1oBbIX MarmHaX. Koadduuuent nonesnoro aevicteus (nanee — KI1/1) Teruooit mamunel. [k
Kapno u ero KII[]

Bropoti 3akon TepMonuHamMuku. HeoOpaTuMoCTh MPOIeccoB B MpuUpose. TemIoBbie JBUTATEIH.
DKOIOrHYECKHUE MTPOOTIEMBI TEIUIOIHEPTETUKA

TexHMYeckHe yCTPONCTBA: BUraTellb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOMUIBHHUK,
KOHJULIMOHED

[pakTuueckue pabdorbl. ViamepeHnue ynenbHOH TemI0EMKOCTH
ATPETATHBIE COCTOSIHM A BELIECBA. ®A30BbIE ITEPEXO/1bI

ITapooOpa3oBanue u KoHAeHCalMs. McnapeHue u KueHrne. YieabHas TeIIoTa mapoo0pa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYpPhbl KUIICHUA OT JaBJICHUSA

AOCONIOTHas M OTHOCHUTEIIbHAS BIIAXKHOCTh Bo3yxa. HacrlmeHHbI map

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Texa. AHU30TPOIUsI CBOUCTB KpUCTaLIoB. JKuakue
kpucrajuibl. CoBpeMeHHbIE MaTepUabl

[naBrnenHue U KpUCTAIUTH3ALMS. YeIbHas Teriora miasieHus. Cydmumans
YpaBHeHHUE TEIUIOBOro OajaHca

TexHu4yeckue ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOIOTUH MOITYyUCHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM YHCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOIOT HH

[paktryeckue padbothl. MI3MepeHne BIa)KHOCTH BO3/IyXa
OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
OnekTpuszanys Tes. DNeKTpudecKuil 3apsa. [IBa Buna aneKTpudeckux 3apsioB
IIpoBogHMKH, TUNIEKTPUKH U TTOTYIPOBOIHUKI
3aKOH COXPAaHEHHUS MEKTPUIECKOro 3apsaa
Bsanmoneiictue 3apsaoB. 3akon Kymona

Onekrprdeckoe none. Hanpsoxk€HHOCTE AnekTpudeckoro noms. [Tpuammn cyneprosuiiun. Jinanm
HanpspKEHHOCTH AIIEKTPUIECKOTO MOJIs

PabGora cun snexrpocraruaeckoro mons. [loteniman. Pa3sHOCT MOTEHITHATOB

[IpoBOTHMKY M JUANIEKTPUKH B TIOCTOSHHOM 3JIEKTPUIECKOM Mone. Jluanekrpuyeckas
MIPOHHUIIAEMOCTH

Onexrpoémkocts. KoHIeHcaTOp. DMEeKTpOEMKOCTh INIOCKOTO KOHAEHCATOpa. DHEPTHS 3apsSHKEHHOTO
KOHJIGHCATOpa

TexHUYIEeCKHE YCTPOHCTBA: IEKTPOCKOI, MMEKTPOMETP, MIEKTPOCTATHIECKas! 3aIUTa, 3a3EMIICHHE
AIIEKTPONPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYIHBIIN MPHHTEP

[Ipakrtudeckue pabotel. M3MepeHne 3MeKTpOoEMKOCTH KOHIEHCATOpa

OCTOSHHbBIIM JIEKTPUYECKHUI TOK. TOKU B PAJIMYHBIX CPEJIAX

421

4.2.2
4.2.3
424

YcnmoBHs CyIIeCTBOBaHMS TIOCTOSHHOTO AIIEKTpHYecKoro Toka. Mcrounnku Toka. Cuia Toka.
TTocTOSHHBIN TOK

Hampsxenue. 3akon Oma 17151 ygacTKa Lenu
ONeKTpHUUEeCcKOe CONPOTHBIICHNE. YIeTbHOE COPOTHBIECHUE BEIIECTBA
ITocnenoBarensHOE, MapaIENbHOE, CMELIAHHOE COCIUHEHHNE TPOBOAHUKOB
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pasnena JJ1eMeHTa

425 Pabora anexrpuueckoro Toxa. 3akoH Jxoyms — Jlena

4.2.6 MoIIHOCTB MEKTPUUECKOrO TOKA

427 ANeKTponBIKyIIas cuia (nanee — O/]C) 1 BHyTpeHHEE CONPOTHBIEHNE UCTOUYHHIKA ToKa. 3akoH Oma
o JUTS TIOTHOM (3aMKHYTOM) IeKTprdeckoi menu. KopoTkoe 3aMbIkaHue

428 OneKTpoHHAas NPOBOANMOCTH TBEPABIX METAILIOB. 3aBUCHMOCTh COIIPOTUBIICHUS] METAJUIOB OT
o Temneparypsl. CBEpXIpOBOIAUMOCTh

429 OnexkTpuuecKkuil Tok B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB

4210 [onynpoBoxuuku. CoOCcTBEHHAs ¥ IPUMECHAsI IPOBOAMMOCTH TIOIYIPOBOAHUKOB. CBOCTBa p-N
o nepexona. [TomynpoBogHUKOBEIE TPHOOPHI

4211 ONEeKTpUUYECKUH TOK B IEKTPOIUTAX. DNEKTPOTUTHYECKAs JUCCOLUAIS. DIEKTPOIN3

4219 ONeKTpUUeCcKHii TOK B razax. CaMOCTOSATENbHBIH 1 HECAMOCTOSTEIbHBIN pa3psi. PaznuuHble TUITEI

CaMOCTOATEIIBHOT'O pa3psaia. Monnus. [Ina3ma

TexHuueckue ycTpoicTBa: aMIepMeTp, BOIBTMETP, PEOCTaT, UCTOYHUKH TOKa,
4.2.13 ANIEKTPOHArpeBaTebHbIe TIPHOOPHI, AEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHBICHHS,
BaKyyMHBII INOJI, TEPMUCTOPBI U ()OTOPE3UCTOPBI, MOTYITPOBOIHUKOBBIH JHOM, TaTbBaHUKA

IpaxTnueckue paborsl. M3ydeHne cMEeIaHHOTO COSIUMHEHHST PE3UCTOPOB.

4214
N3mepenne 3/]C uctouHrka Toka ¥ €ro BHyTpeHHero conportusineHus. Habmonenue snexrponusa
11 KJIACC
Kon Kon
IIpoBepsieMble 2JIEMEHTBI CONEPKAHUS
pa3iesia MpoBepsieMOro 3JeMeHTa
4 SJIEKTPOAMHAMUKA
MATHUTHOE TIOJIE. DJIEKTPOMATHUTHASI UHAYKUUA
431 ITocTosaHHBIE MarHUTHL. B3auMoneHCTBUE TOCTOAHHBIX MAarHUTOB
4.3.2 MarnutHoe none. Bekrop MaruutHoi uHaykuuu. Ilpunnun cynepnozunuu. JINHUM MarHUTHOM
o uHAyKuY. KapTuHa TMHUA MarHUTHOW MHIYKIMU IO IIOCTOSHHBIX MarHUTOB
MarsuTHoe 1oje IpoBOAHMKA ¢ TokoM. KapTuna JinHMI oSt JTMHHOTO MPSIMOTo MPOBOJHUKA
433 3aMKHYTOT'0 KOJBLIEBOTO MPOBOIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTena. Bzanmoneiicteue
MPOBOIHUKOB C TOKOM
434 Cwia Amnepa, e€ MOIYIIb U HallpaBJICHUE
435 Cuta Jlopenma, e€ MOIyIb U HampaBieHHe. J[BIKeHne 3apsHKEHHON YaCTULIBI B OHOPOTHOM
- MarHutHoMm mone. Padora cunbl Jlopeniia
4.3.6 SIBneHUE ANEKTPOMATHUTHOW UHIYKIIHH
43 4.3.7 [ToTok BekTOpa MarHUTHON MHIYKIUU
' 438 O/1C uHIyKIMH. 3aKOH ANIeKTpOMarHUTHONW HHAYyKny Dapanes
43.9 Buxpesoe anexrpudeckoe nosne. IC HHIYKIUK B IPOBOAHUKE, ABIXKYIIEMCSI TOCTYIATENIBHO B
" OTHOPOTHOM MarHUTHOM IIOJIE
4310 [pasuio Jlenna
4311 WunykruBHOCTS. SIBNeHne camonaaykunu. DJ{C caMOMHIYKITHH
4.3.12 DHeprusi MArHUTHOT'O OIS KaTYIIKA C TOKOM
4.3.13 DJeKTpOMarH|UTHOE MojIe
4314 TexHU4Ieckne yCcTpOHCTBA: MOCTOSIHHBIE MAHUTHI, JIEKTPOMATrHUTBI, JJIEKTPOJBUTATENb,
o YCKOPUTENH IEMEHTAPHBIX YaCTHIl, HHAYKIIMOHHAS MeUb
[Ipakrudeckue pabotsl. M3ydeHne MarHUTHOTO ITOJIST KATYIIKK ¢ TokoM. MccnenoBanme
4.3.15 JEHCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM. VIccienoBaHue sSIBICHNS 3IEKTPOMarHUTHOM
WHITyKIUH
5 KOJIEBAHV S 11 BOJIHBI
MEXAHMNYECKHUE 1 SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 Konebarenpras cucrema. CBobomaubIe Konebanms. ['apmMorndeckue konebanus. [lepuos,
51 o 4acToTa, aMIUINTYA ¥ (a3a KonebaHuH
' 5.1.2 IIpyxuHHBIN MasgTHUK. MaTemMaTn4ecKuil MasiTHUK
513 YpaBHeHHE rapMOHUUECKHX KoneOanuil. Knnemarnueckoe

U JTMHAMHWYCCKOC OIMMCaHUC KOJIe0aTEIILHOrO JABWOKCHUA
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HpeBpameHHe OHEPIUU Mpru rapMOHUYCCKUX konebanusx. Cs3b AMIUTUTYAbL KOJIeOaHmit
I/ICXOZ[HOfI BCJIMYMHLBI C aMIUTUTydlaMA KoneOaHuii eé CKOPOCTU U YCKOPCHUSA

KonebarenpHbiit KoHTYp. CBOOOTHBIE IIEKTPOMATHUTHBIE KOJIeOaHHs B HEaIbHOM
KoJIe0aTeNbHOM KOHTYpEe. AHAJIOTHS MKy MEXaHHYECKHMH U JIEKTPOMarHUTHBIMHU
konebanusamu. @opmyna Tomcona

3aKkoH COXpaHCHU SHCPTUH B UACATIBHOM KoJIe0aTeTbHOM KOHTYp€C

BLIHy)KZ[eHHHe MexaHudeckue Konebanus. Pesonanc. Pesonancuas KpuBasd. BLIHy)KZ[eHHI:Ie
OJICKTPOMAIrHUTHBIC KoseOaHus.

ITepemennsiit Tok. CUHYCOUJAIBHBIN IEPEMEHHBIN TOK.

MOHlHOCTB MEPEMCHHOI'0 TOKA. AMHJ'II/ITyI[HOe nu z[eﬁCTByromee 3HAUYCHUC CUJIbI TOKA U
HaIpsAKCHUA

Tpancgopmarop. IIpousBoacTBo, nepeaaya U morpedieHne MeKTPUIeCKoil SHEPTHH.
DKOOTMYECKHE PUCKH TIPH ITPOM3BOICTBE MEKTPUUECKOM SHeprun. KymsTypa UCIonb30BaHus
SIIEKTPOIHEPTHH B TIOBCEIHEBHOM KHU3HU

TexHuueckue ycTpoicTBa: ceiicMorpad, aeKTpuIecKuii 3BOHOK, JTMHUH dJIEKTpOIepeaad

[IpakTryeckue pabotsl. MccaenoBanne 3aBUCHMOCTH IIEPUOAA MaJIbIX KoJieOaHWil rpy3a Ha HUTH
OT JUTMHBI HUTH U Macchl rpy3a. MccnenoBaHue nepeMeHHOro Toka B ENU U3 TOCNIeA0BaTeIbHO
COEAMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpa

MEXAHUYECKUE 1N SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHudeckre BOIHBI, YCI0BHA pacnpocTpanenus. [lepuon. CkopocTk pacnpocTpaHeHus U
JuirHa BonHBL. IlonepeyHsie v MpooiabHbBIE BOTHBI

Wurepdepenius u nudpakims MEXaHHIeCKUX BOIH
3ByK. CKOpoCTb 3ByKa. I poMKocTh 3Byka. Beicora Tona. TemOp 3Byka

OJeKTpOMarHUTHbBIE BOIHBL. YCIIOBUS M3Jy4€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHast
opueHTauus BeKTopos E, B 1 0 B a51eKTpOMarauTHOM BOJIIHE B BAKyyMe

CBoiicTBa 2IEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, PEIOMIICHHUE, OApU3anus, Tu(paKiys,
uaTepdepena. CKOpOCTh AMEKTPOMAarHUTHBIX BOIH

[Ikana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3eKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY

[IpuHIUTIBI pauoCBsI3H U TeleBUIeHUs. Paguonokanus. DiIeKTpoMarHuTHOE 3arpsa3HeHne
OKpYKaroLlel cpebl

TexHu4yeckue ycTpoicTBa: My3bIKaJdbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBasl JUAarHOCTHKA B
TEeXHHUKE U MEAUIMHE, pajiap, paJuopuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-ne4s

OIITHUKA
IIpssMonuHEHOE pacpoCTpaHEeHUE CBETa B OMHOPOIHOM cpene. JIyd cBera
Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3obpakeHHi B IITOCKOM 3epKajie
[IpenomiteHne cBeTa. 3aKOHBI MPETIOMIICHHUS CBeTa. AOCONIOTHBIN MTOKA3aTeNb MPEIOMIICHHS
ITonHoe BHYTpeHHEE OTpaxkeHue. [IpenesbHbIi yroll MOJTHOr0 BHYTPEHHETO OTPaKEHUS
Hucriepcus ceera. CoxkHBIN cocTaB Oemoro cera. Llser

Cobuparomiye 1 paccenBaronye JMH3bl. ToHKast nuH3a. POKYCHOE PACCTOSHUE U ONTHYCCKAS
cHia TOHKOH iH3HL. [locTpoeHne n300paskeHuid B COOMPAIOMINX U PACCEMBAIONINX JTHH3AX.
@opmyna TOHKOU JIMH3bI. YBEIMUYEHHUE, JaBAEMOE JTUH30U

IIpenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKU

Wntepepennns ceera. KorepeHTHbIE HCTOYHUKH. YCIOBHS HAOMIOAEHHUS MAaKCHMYMOB 1
MUHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB

Hudpakmus ceera. JudpakunonHas pemérka. YcaoBrue HAOMIOICHNS TIIABHBIX MAKCHMYMOB TIPH
T1a/ICHNY MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKINOHHYIO PEHIETKY

ITonspuszanus ceera

Texauaeckue YCTpoﬁCTBaZ OYKH, JIyna, qJOTOElHHapaT, HpOCKHI/IOHHHﬁ armapar, MUKpPOCKOII,
TCJICCKOII, BOJIOKOHHAs OIITHKA, ,HI/I(i)paKHI/IOHHaH pCIHéTKa, NoxsApon g

HpaKTI/I‘leCKI/Ie pa60r1>1. I/IBMCPGHI/IG ToKa3aTeiisd MpeJIOMJIICHUS. HCCJ’ICI[OBaHI/IC CBOMCTB
I/I306pa)l(eHI/II71 B JIMH3aXx. Ha6J’IIOZ[eHI/Ie JUCIICPCHUU CBETA

OJIEMEHTHI CriennansHoit TeOpUM OTHOCUTEIEHOCTH
I'paHuUIIBI NPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [IoCTyaaThl TEOPHH OTHOCUTENBHOCTH:
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HWHBAapUAHTHOCTh MOYJIS CKOPOCTH CBETA B BaKyyMe, IPUHLIUIT OTHOCUTENbHOCTH DUHIITEHHA
OTHOCUTETBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHHU U COKpAIIEHUE JJIUHBI
DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTUITHI

CBsI3b MaCCBI C SHEPTHEH U UMITYIHLCOM CBOOOIHOMN YaCTHITBI. JHEPTHS MTOKOST CBOOOIHOM
YJACTHIIBI

KBAHTOBAS ®U3NKA
JIEMEHTBI KBAHTOBO! OIITHUKU
®otonsl. Dopmyrna I1nanka cBs3u sHEPTUM (POTOHA C €TI0 YACTOTOW. DHEPTHS U UMIYIIbC (POTOHA
OrtkpoiTre u uccnenoBanue pororddekra. Onbiter A.I. CroneroBa. 3akonsl poroaddexra
YpaBHenue DiiHireitna s horoadderra. «KpacHast rpannnay dorosddexra
Hagrnenue ceera. OnbiTel [1.H. JleOenera
Xumuueckoe AeHCTBHE CBETa
TexHuueckue ycrpoiicta: GorosnemeHT, (oTonaT4unK, CoTHEeuHas Oarapest, CBETOIHON
CTPOEHUE ATOMA

Monens atroma Tomcona. OnbITH Pe3ep(bopz[a IO UCCIICAOBAHUIO CTPOCHUA aTOMA. HnaHeTapHaﬁ
MOJCJIb aToOMa

[Tocrynatsl bopa. Mznyuenue u noromnienue (OTOHOB MPH NEPEXOJIe aTOMa C OTHOTO YPOBHSI
SHepruu Ha apyroil. Buasl ciekrpoB. CHekTp ypoBHEH 3HEpruy aroma BoAOpoaa

BomnHoBsIe coiicTBa yactull. Bomusl ae bpoitnsa. KopryckynsipHO-BOITHOBOI Tyaiu3M.
Judpaxuust 2IeKTpOHOB Ha KPUCTaJIaxX

CrioHTaHHOE U BBIHY)KACHHOE U3JTy4YeHHEe. YCTPOMCTBO M MPUHIIUIT PaOOTHI j1a3epa

TexHUUECKHE yCTPONCTBA: CIEKTPAIbHBIN aHaJIN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIIN
KOMIIBIOTEP

[paktuyeckue padborsl. Habmonenue nuHeHyaToro crekrpa
ATOMHOE SJ1PO
Metonpl HAOMIOACHUS U PETUCTPALIMH DIEMEHTAPHBIX YaCTHUIL

OrtkpeiTHE pagroakTUBHOCTU. OnbITh Pesepdopaa o onpeneneHuo coctaBa paJjloaKTUBHOIO
n3my4deHus. CBolcTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTHBHOCTH HA JKUBbIE
OpraHNu3MBbI

OTkpbITHE IPOTOHA U HelTpoHa. Hyknonnas Monens siapa [eiizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncino sapa. M3oronsl

Anbha-pacniaa. DIeKTPOHHbII U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nyueHne. 3aKoH
PaIvoaKTUBHOIO pacnana

OHeprus cBsA3M HyKJIOHOB B sipe. SnepHsle ciibl. Jledekt Macchl supa
SInepHele peakuuu. JleneHue u CUHTE3 SAEp

SAnepusiit peakrop. Tepmosimeprsiit cuaTes. [IpodieMbl 1 epCIIeKTUBHI AASPHOIN SHEPTETHKH.
OKOJIOTHYECKHE aCTIEKTHI SIAEPHON 3HEPTeTHKA

OneMeHTapHbIe 9acTHIBL. OTKpEITHE TO3UTpoHA. DyHIaMEeHTaIbHBIE B3aNMOICHCTBHUS

TexHUUecKHe ycTpOHCTBA: JO3UMETP, Kamepa BuiibcoHa, siepHbIil peakTop, aToMHast 6omba

[Ipakruueckue padorsl. MccnenoBanue TpeKoB 4acTull (10 TOTOBEIM (oTorpadusm)
OJIEMEHTBI ACTPOO®U3NKA

Bun 3Bé3ana0r0 HeOa. Co3Be3aus, sApKue 3BE3MBI, TUTAHETHI, HX BHINIMOE IBHKCHIE

Conneunas cucrema. [Imanerst 3eMHO#t rpymiel. [ITaHeTHI-THTaHTHI M UX CITYTHHKH,

KapIIUKOBBIC TUIaHeThl. Maubie Tena COMHEeYHOW CUCTEMBI

Comaue, ¢porochepa u atmocdepa. ComHedHas] aKTUBHOCTh

Uctounuk >reprun ConHma u 3BE31

3BE3/161, X OCHOBHBIC XapaKTEPUCTUKH: Macca, CBETUMOCTh, PaANyC, TEMIIEpaTypa, ux

B3aUMOCBsI3b. JlnarpaMmma «CrIeKTpambHBIN KIIACC — CBETUMOCTEY. 3BE3IBI ITABHOM

IOCICA0OBATCIIBHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTbY JUIS 3BE3]T TJIABHOM
IOCICA0OBATCIIBHOCTHU

Baytpennee crpoenue 38E31. CoBpeMEHHBIC TIPEACTABICHHUS O IPOUCXOXKICHIH U 3BOITOIIHI
CorHia " 38831, DTarbl )KU3HHA 3BE3]]



Kon Kon

PANIENA IPOBEPAEMOo UIEMEHTA IIpoBepsieMble JIEeMEHTHI COAEPKAHMSA

Mneunsnii [Tyrs — Hama Ianaktuka. CrimpanbHas cTpykTypa ['anakruku, pacnpenenenue 3BE3,
8.7 ra3a u ey, [lonoxkenue n nmwxenne Conana B [anaxruke. [Inockas u chepuueckas
MOACUCTEMBI " allaKTHKH

8.8 Tunel ranakTik. PaguoradakTuku u kBasapbl. YEpHBIE NBIPEI B AApaXx TadakTUK

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve ranaktuk. Bo3pact u paanyc

8.9 . 9 .
BCBJ'IGHHOI/I, TCOpUA Bonbmoro B3pbIBaA. MO)IGJ'H) «ropsucu Bcenennoit». PenukroBoe H3JIYYCHUC

8.10 MacmrabHas ctpykrypa Beenennoil. Meraranakruka. Hepeménasie mpoOiieMbl acTpOHOMHH
YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

METOAUYECKUE MATEPUAJIBI JISA YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET



