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HOACHUTEJIBHASA 3AIIUCKA

IIporpamMma mo ¢usnke Ha ypoBHE cCpemdHero oOmero obpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWUH U
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOI 0Opa3zoBaTeNbHOW mporpaMMel, mpenctaBieHHsx B @I'OC COO, a
TaKxe ¢ yuéroMm (emepanbHOil paboueil mporpaMMel BociuTanus 1 KoHuenuu npenonaBaHus y4yeOHOTO IpeaMeTa
«Dusnka» B 00pa3oBaTENbHBIX OpraHn3anusix Poccuiickoit @enepannu, peann3yIoniX OCHOBHBIE 00pa30BaTENbHEIE
IPOTPAMMBI.

[Iporpamma o ¢usmke onpeaenseTr 00s3aTeNbHOe NPEIMETHOE COAEPKaHNE, YCTAHABIMBAET PEKOMEHIYEMYIO
[IOCJIEOBAaTENbHOCTh M3Y4YEHUSI TEM M pa3lenoB ydyeOHOro mpeaMera ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOIO Ipolecca, BO3pAaCcTHRIX 0ocoOeHHOcTel oOyuatomuxcs. [Iporpamma mo
¢usuke na€r mpencTaBICHHE O LENAX, COAEpKaHWM, OOIIeH cTpaTerud OOYYEHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaronmxcs cpecTBaMu yaeOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHe.

Wzyuyenne kypca ¢us3uku yriayOiE€HHOrO YypOBHSA IIO3BOJISIET pEANM30BaTh 3aJayd HpoQecCHOHATBHON
OpHEHTAllM{, HANpPABICHO Ha CO3JAaHHE YCIOBUH Ul NPOSABICHUS CBOMX HMHTEJUICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH KaXKIbIM O0yYaromIMMCsI, KOTOpble HEOOXOIMMBI IS MPOJODKEHUS O0O0pa3oBaHUS B OPTraHU3AILMIX
npo¢ecCHOHAIBHOT0 00pa30BaHus 110 Pa3InYHBIM (HPU3UKO-TEXHUYECKUM U HHXEHEPHBIM CIIELUATIBHOCTSM.

B mporpamme mo ¢usnke onmpenesnsioTcs IUIaHUpYEMble Pe3yJIbTaThl OCBOEHHs Kypca (pU3MKM Ha ypOBHE
cpemHero oOmero oOpa3oBaHUs: JIMIYHOCTHBIE, METANpeIMETHBIC, IPEIMETHBIE (Ha yrayOonéHHOM ypoBHe). HaydHo-
METO/0JIOTUYECKOW OCHOBOM il pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM, METANpPEAMETHBIM H IPEAMETHBIM
pe3ynpTaTaM OOYYaloIUXCs, OCBOMBIIMX IMPOTpaMMy IO (HU3MKEe Ha ypOBHE CpemHEero oOImero oOpa3oBaHWs Ha
yrIyOJIEHHOM YPOBHE, SIBJSIETCSI CHCTEMHO-ICSATENbHOCTHBIHN MOIXO.

[TporpaMma mo u3MKe BKIIOYACT:

IUTAHUPYEMBIC PE3YJIbTaThl OCBOCHHUS Kypca (PU3MKK Ha YriIyOJEHHOM YPOBHE, B TOM YHCIIC IPEAMETHBIC
Pe3yABTATHI TIO TOJIaM OOYUCHHS;

coziepkanue yueoHoro nmpeamera «Dusnkay 1o rojgam 00y4eHusI.

[MporpamMma no ¢u3rke UMeeT MPUMEPHBIH XapaKTep W MOXET OBbITh WCIOJB30BaHA YUUTEISIMU (U3UKHU IS
COCTaBIICHHSI CBOUX Pa0OUYMX MPOTPaMM.

[MporpaMMa 1o ¢Gu3MKe HE CKOBBIBAECT TBOPUECKYIO MHHUIIMATHBY YUUTEINEH U MPEJOCTABISET BO3ZMOXHOCTH JIJIS
peanu3anyy pa3IHYHBIX METOANYECKUX IMOJXO/I0B K MPENoiaBaHuio (PU3HKK Ha YrIIyOJIEHHOM YPOBHE MPHU YCIOBUH
COXpaHeHUs 00s13aTEIBHON YaCTH COJIEPKAHUS Kypca.

Ou3nKa KaK Hayka 0 HauboJiee 00X 3aKOHAaX MPUPOJIBL, BEICTYyMAs B KadyecTBe y4eOHOT0O MpeJMeTa B HIKOJIE,
BHOCHT CYILIECTBEHHBIH BKJIaJ, B CHUCTeMYy 3HaHWA 00 okpyxkatomeMm wupe. IIkonmbHBIE Kypc ¢GU3MKH —
CUCTEMOOOPa3yIONUi Il €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIS)KAT B
OCHOBE TIPOIIECCOB U SIBICHWH, M3ydaeMbIX XHUMHUeEH, Ouomnorumed, ¢usnmueckoil reorpaduell m acTpoHOMHEH.
Hcnonb3oBaHre W aKTUBHOE MpUMEHEHHWE (U3MYECKUX 3HAHUH OMNpeleNiio Xapakrtep U OypHOEe pa3BUTHE
Pa3sHOOOpPa3HbIX TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA, TTOJTyYeHHsT HOBBIX MaTepHAIIOB C
3aJJaHHBIMUA CBOHCTBaMHU. M3ydeHne (U3MKM BHOCHT OCHOBHOW BKJaJ B (HDOPMHPOBAaHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa o0ydaromierocsi, B pOpMUpOBaHNE YMEHHU NMPUMEHSATh HAYYHBIH METOJ MMO3HAHUS TPU BBHITIOJHEHUH
UMH Y4€OHBIX UCCIICIOBAHUIM.

B ocHoBy kypca (u3uku Ha ypoBHE CpeAHEro oO0Iero oOpa3oBaHHS IMOJOXKEH PAI HIACH, KOTOphIE MOXHO
paccMaTpuBaTh KaK MPUHLMITB €70 TOCTPOCHHUSI.

Hoesn yenocmuocmu. B coOTBETCTBUM C HEH KyPC SIBJISIETCS IOTHUECKH 3aBEPILEHHBIM, OH COIEPKUT MaTepHal
U3 BCEX pa3zesioB (PU3UKH, BKIIOUAET KaK BOIPOCH KJIACCHUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B coOTBEeTCTBUM ¢ HeW marepuan Kypca (pu3nku oObeOUHEH BOKPYT (DHU3NYECKUX
Teopuil. Begymum B Kypce siBisieTcs: GOpMHUpPOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U
noJe.

Hoea cymanumapuszayuu. EE peanuzanusi TpeAnoNiaraeT HCIOJIb30BaHUE T'yMaHHTAPHOTO IMOTEHIUAa
(u3nUeckoil HayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS (PU3MKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M 9KOJIOTHYECKUMH MPOOIEMaMHU.



Hoes npuknaonoit nanpaenennocmu. Kypc ¢usuku yriryOa&HHOTO ypPOBHS IMPEAINoOJiaraeT 3HAKOMCTBO C
IAPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTHYECKHX TPWIOKECHHH H3yYeHHBIX TEOpWi H 3akoHOB. [Ipm sToM
paccMaTpuBarOTCs Ha ypOBHE OOIINX MPEACTaBICHII U COBPEMEHHBIE TEXHHYECKHE YCTPONCTBA, M TEXHOIOTHH.

Hoen IKonozuzayuu peamu3yercs TOCPENCTBOM BBEIEHHUS DIEMEHTOB COJICPXKAHHA, MOCBSIIEHHBIX
9KOJIOTHYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHOIOTHH, a TakKe
o0cyXaeHHsI TPo0IIeM PallOHAIHFHOTO IPUPOIOTIONIE30BAHUS H SKOJIOTHIECKOH O€30MTacHOCTH.

OcBoeHre comepkaHusi TPOTpaMMbl 1O (PHU3WKe MOIKHO OBITh TOCTPOEHO HA MPHHIWIAX CHUCTEMHO-
JesTebHOCTHOTO Tonxona. Jnms  Qu3mku peanm3anus 5STUX MPHUHIOUINOB 0a3upyeTcss Ha HCIIONB30BAaHUHU
CaMOCTOSITETFHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JEHCTBYyMoMmIEero ¢akropa ydeOHoro mpomecca. [Jns yroy6néanoro
YPOBHS — 3TO CHCTEMa CAMOCTOSATEIHHOTO YIEHUYECKOTO IKCIIEPIMEHTA, BKIIIOYAIOMIETO (PPOHTAIBHBIE YICHHYECKHE
OTIBITHI TIPY M3yYEHWH HOBOTO Marepuaia, 1abopaTopHble paboThl W paObOTH MpakTuKyMa. [Ipu 3ToM BO3MOXHBI Ba
crocoba peanuzanuu (GU3MIECKOTO MPAKTHKyMa. B mepBoM ciydae MpakTUKyM HpoBoauTcs imbo B xorme 10 u 11
KIIACCOB, JINOO TIOCIJIE TIEPBOTO W BTOPOTO MOJYTOAWNA B KOKIOM M3 3THUX KJIaccoB. BTopoil crmocod — 3To MHTErparus
paboT MpaKkTHKyMa B CHUCTeMY JabOpaTOpPHBIX padOT, KOTOpPHIE MPOBOJATCS B MpOIECCEe M3YUCHHS pasnena (TeMBI).
IIpu »TOoM mox paboTamMy MpakTHKyMa MOHHMAETCS CaMOCTOSTENFHOE HCCIENOBAaHUE, KOTOPOE IMPOBOAMTCS II0
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIMIaroBOd HHCTPYKIIHH.

B mporpamme mo Qu3mke cucTeMa YYEHHYECKOTO JKCHEepUMEHTa, Ja0OpaTOpHBIX paboT W MpaKkTUKyma
Mpe/CTaBIeHA ENWHBIM TepedyHeM. BpIOOp TeMaTWKH [ 3TUX BHJIOB YYCHHUYECKHUX MPAKTHUECKUX paboT
OCYIIECTBISIETCS YYaCTHUKAMH 00Pa30BaTEIBHOTO MIPOIEcca UCXOAS U3 0COOEHHOCTEH MOYPOYHOTO TUIAHUPOBAHHS U
ocHameHusi kabwHera ¢usuku. [lpm sToM oOecrieunBaeTcss OBIafcHHE OOYYAIOIUMHUCS YMEHHUSMH IIPOBOJIUTH
MMpAMBIC U KOCBCHHLIC HU3MCPCHU, WCCIICIOBAHUA 3aBUCUMOCTEHN (1)I/I3I/I‘-ICCKI/IX BCJIMYUH M IMOCTAaHOBKY OIIBITOB IIO
MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bosblioe BHUMaHME yAENSIETCS PELICHUIO PACUETHBIX M KaUeCTBEHHBIX 3aAad. [Ipu 3ToMm 11 pacy€THBIX 3a1a4
NPUOPUTETOM SIBIISIFOTCS 3a7laddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHON (DM3UYECKOW MOETbI0, TO3BOJISIONINE
IMPUMCHATh U3YUYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OAHOI'0 pasacia Kypca, TaK U UHTCTPpUPYSA IIPUMCHCHUC
3HAHUH n3 Pa3HBIX pasaciion. JIJ'ISI Ka4C€CTBCHHBIX 3aga4 IIPUOPUTETOM SABJISAIOTCS 3aJaHuA Ha
o0BbsIcCHEHHE/TIpeIcKa3aHrue MPOTeKaHusi (PU3NYECKHX SBJICHUH M TPOIECCOB B OKPYXKAIOMICH XHU3HH, TpeOyrolue
BbIOOpa (hM3NUECKO MOJIENH [ CUTYalluy MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanmsmMu PI'OC COO k MaTepHaIbHO-TEXHHYECKOMY OOECIEeYeHHIO Y4eOHOTO
npoiecca Kypc (u3uKy yriyOja€HHOTO YpOBHS Ha YPOBHE CPEIHEro OOINero o0pa3oBaHUs OJDKCH H3y4yaThCs B
YCIOBUSIX TpEeIMETHOTO KabuHera. B kaOuHere (u3uku A0MKHO OBITh HeoOXoanMoe naboparopHoe 0OOpyJOBaHUE
JUI BBITIOJIHEHUSI yKa3aHHBIX B TporpamMme 10 (pu3nKe YYeHWYECKHUX OMBITOB, JabopaTopHBIX paboT W pabot
NPaKTUKyMa, a TaKKe IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JemMoHcTpaiimonHoe  o0opymoBaHue (OPMUPYETCS B COOTBETCTBUU C  MPUHIUIIOM MHHUMAJIbHOMN
JOCTAaTOYHOCTHU U obecrieunBaeT IMOCTAaHOBKY IEPECUUCIICHHBIX B IIPOIrpaMMeE 110 (1)I/ISI/IKG KITFOYECBBIX JIeMOHCTpaI_[PII;'I JIS
HCCJIICAOBAaHNA HM3y4YacMbIX SIBJICHUN H ImpouecCoB, OMIIUPUICCKUX U Q)yHHaMeHTaHLHBIX 3aKOHOB, X TCXHHYCCKHX
IIPUMEHEHUI.

JlaboparopHoe 000pyaOBaHHE IS YICHUYSCKUX IMPAKTHUYECKUX paboT (GopMHpyeTcss B BUAEC TEMaTHUECKUX
KOMILJIEKTOB M O0ecIlieurnBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTHYecKHe KOMIUICKTHI
nabopaTtopHOro 00OpYINOBaHMs JOJDKHBI OBITH IMOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJNB30BAHUU AaHAJIOTOBBIX U
IUQPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE HU(PPOBBIX J1JaOOpaTOPH.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3UKU B 00111eM 00pa30BaHUU SIBISIOTCSL:

(dbopMHUpOBaHME HHTEpeca M CTPEMJICHHs OOYdYaIOMIMXCS K HAyYHOMY H3YUEHHIO HPUPOJBI, Pa3BUTHE HX
MHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

pasBUTHE MPEJICTABICHUH O HAyYHOM METOJe MO3HAHHUS U (POPMUPOBAHUE HMCCIIEAOBATEIBCKOTO OTHOIIECHUS K
OKPY>KalOIIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yiabTaTa H3Y4YeHUS OCHOB CTPOSHHS MAaTepud U
(hyHIaMEHTaIbHBIX 3aKOHOB (PHU3HKH;

¢dopMHupoBaHHE YMEHUH OOBICHATH SBICHHS C MCIONB30BaHMEM (HM3WYECKUX 3HAHUM H HAyYHBIX
JIOKa3aTeINbCTB;



¢dopMupoBaHHe TPEACTABICHUH O pPOIM (PU3MKK OIS Pa3BUTHS JAPYTUX ECTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHIA;

pasBUTHE TNPEICTABICHUN O BO3MOXHBIX chepax Oynymed npodeccHOHaIbHOU AEATENbHOCTH, CBSI3aHHBIX C
(u3MKOI, TOATOTOBKA K AajbHEHIIEMY O0YUICHHUIO B 3TOM HAIIPABJICHUU.

JocTwkenne 3Tux Leneil o0ecrnednBaeTcs peleHneM CIelyoIHX 3a1ad B IpoLecce U3y4eHus Kypca QU3UKU
Ha YPOBHE CpeHero o01ero oopa3oBaHus:

MPHUOOPETEHNE CHCTEMBI 3HAHWK 00 oOmmX (H3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKIIFOUAs
MEXaHHKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHUpOBaHNE YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HAHUA U OOBSCHEHUS (PU3NYECKUX SIBICHUM B MIPUpPOIE
U JUTSL IPUHATHA NPAKTHYECKUX PEIICHUH B IOBCEAHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHUs Pa3IU4YHBIX 3a4a4 C SBHO 3aJaHHOM (HU3MUEeCKOW MOneNnblo, 3anady,
[OJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3AaHue (U3MUECKOW MOJENH, aJeKBaTHON YCIOBHUSM 3aladM, B TOM YHCIIE
3a1a4 MHXCHEPHOT'O XapaKkTepa;

NOHUMAaHuEe (PU3MYECKUX OCHOB M NPUHLMIIOB ICHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMYECKHX
NPOLIECCOB, X BIUSHUA Ha OKPY’KAIOIIYIO CPELY;

OBJIa/ICHUE METOJaMH CaMOCTOSTEIILHOIO INIAHUPOBAHMSI M IPOBEACHUS (PU3NUECKUX IKCIEPUMEHTOB, aHAIN3a
Y MHTepIpeTaury UHHOPMALUH, ONIPEIeSICHHSI JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

CO3[IaHUE YCIIOBUH AJIs PAa3BUTHUSL YMEHUM MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOU AESITEIBHOCTH;

pa3BuTHE HHTEpeca K chepaM mpoeCCHOHAIBHON NeSTeTFHOCTH, CBSI3aHHOHN C (PH3HKOM.

B cootBerctBun ¢ TtpeboBanmamu PI'OC COO yroyOn€HHBIM YpOBEHb H3YYEHHUS YYeOHOTO MpenMeTa
«®Du3nka» Ha YpOBHE CPEIHET0 OOIIEro 00pa30BaHUs BBIOUPACTCS 00YYArOIIMMUCS, IUIAHUPYIOIIUMHU TPOJI0JDKEHUE
00pa3oBaHMs MO CIEMUATBHOCTSIM (PU3UKO-TEXHIUUYECKOTO MPOMHUIIAL.

Ha u3yuenue ¢usuku (yrinyOiaéHHBIH ypoBEHb) HA YpPOBHE CpelHero obimiero obpasoBaHusi oTBoamTcs: 340
gacoB: B 10 kmmacce — 170 gacoB (5 yacoB B Hezeno), B 11 kmacce — 170 gacoB (5 9acoB B HENETIO).

[Mpennaraemelii B mporpamMMe 1mo (Qu3HMKe MepevyeHb JTabOpaTOPHBIX M TPAKTHUECKUX pPaboT sBISETCS
PEKOMEH/IOBAaHHBIM, YUHUTEINb JieNIaeT BEIOOP TPOBECHHUS JTa00OPATOPHBIX PA0OT U OMBITOB C YYETOM HHAMBHIYTLHBIX
0COOCHHOCTEH 00yUaIOIIIXCS.

COAEPXAHUE OBYYEHUS

10 KJIACC

Pa3nen 1. Hayunblii MeToA MO3HAHUS PUPOABI.

Oumznka — ¢yHAaMeHTaJbHAs Hayka o Mpupoae. HayduHblii MeTon MMO3HaHUS M METOJbl HCCIECIOBAHUS
(uznUecKuX sBJICHUH.

DKCIIEpUMEHT U TEOPHsl B TIpollecce O3HaHMsI pupobl. HabironeHne 1 SKcriepuMeHT B (r3uKe.

CriocoObl  M3MepeHus (U3MYECKUX BENWYMH (aHAIOTOBBIE W IM(POBbIE HW3MEPUTENBHBIE TPUOOPHI,
KOMIIBIOTEPHBIE JaTYNKOBBIE CUCTEMBI).

[TorpemnocTr u3MepeHnit GU3NIECKIX BeNUIHH (A0COIIOTHAS U OTHOCUTENbHAS).

MojenupoBanre (GU3NUECKUX SBICHWUH W MPOIEccOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEIo,
uaeanbHas JKUAKOCTb, WJICaNbHBIM Ta3, TOYEeUYHBIM 3apsin). ['mnoresa. Pusznyeckwid 3aKOH, TPaHULBI €ro
npuMeHnMoctu. dusnueckas Teopus.

Porb m mecto ¢usukun B (OpPMHUPOBAHWM COBPEMEHHOW HAay4yHOH KapTHHBI MHpa, B NPAKTHYECKON
JIESATENIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, npaKmuKym.

W3mepenue cuiibl TOKa M HaNpsDKEHUS B LIEMM IOCTOSHHOTO TOKa INPH ITOMOIIY aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ 1M(PoBOH adoparopueli o ¢usnke. [Ipumeps! uamepenns GrU3NIecKUX BETHYUH NP TOMOILIT
KOMITBIOTEPHBIX TaTYUKOB.

Pasnen 2. Mexannka.

Tema 1. Kunemamuka.



Mexaanueckoe ABmkeHne. OTHOCUTENBHOCTh MEXaHHMYECKOTO MBMKEeHNA. Cuctema oTcuéTa.

[Ipsimas m oOpaTHas 337291 MEXaHUKH.

Pannyc-BexkTop MarepuanbHON TOUKH, €T0 MPOESKLIUU Ha OCHU CUCTEMBI KOOpAUHAT. TpaeKTopusl.

Ilepememienne, cKOPOCTh (CpemHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHUabHON TOYKH, WX
MIPOEKIIMK Ha OCH CUCTEMBI KoopanuHaT. ClioyKeHHe ITepeMeleH i U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TPSMOIMHEHHOE MABIDKEHHE. 3aBHUCHMOCTh KOOpPAWHAT, CKOPOCTH,
YCKOpPEHUS | ITyTH MaTepHUaAIbHON TOYKH OT BpEMEHH U X TpaduKH.

CBoOogHOE TazeHne. YCKOpeHHe CBOOOAHOTO TaaeHus. JIBmwkeHHe Tena, OpOIIEHHOTO TIOA YIIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPJINHAT, CKOPOCTH U YCKOPEHHUS MaTepHAIbHON TOYKH OT BPEMEHH U MX TPapuKu.

KpuBonunelinoe npuxeHue. JIBUKEHUE MAaTEPUATIBbHON TOUKU IO OKPY>KHOCTU. YTJIOBasl U JIMHEWHASI CKOPOCTb.
Ileprnox m vactota oOpameHus. LleHTpocTpeMuTenbHOE (HOPMaJIbHOE), KacaTenbHOe (TaHTEHIINAILHOE) W TIOJTHOE
YCKOPEHHE MaTepUaIbHOU TOUKHU.

TexHuueckue yCTPOMCTBa M TEXHOJIOTMYECKHE IPOLECCHl: COUAOMETP, ABWKEHUE CHApsOB, LEIHEBIE,
mecTepéHYaThIe U PeMEHHBIE ITepeIaui, CKOPOCTHBIE JTH(THI.

JHemoncmpayuu.

Mogenb cucteMbl OTCUETA, WIUTFOCTPALKd KUHEMATHYECKUX XapaKTEPUCTUK TBUKECHUS.

Crioco0BI UCCIIeI0BaHNUS ABIKEHUH.

Wnnroctpauus npeaenbHOro Nepexoaa U U3MEpPEHNe MIrHOBEHHOU CKOPOCTH.

[IpeobpazoBanue IBMKEHHI C HCIIOIE30BAHUEM MEXaHH3MOB.

[TaneHue Ten B BO3yX€ U B Pa3peKeHHOM MIPOCTPAHCTBE.

Habnronenue apmxeHus Teaa, OpOIIEHHOTO O/ YIIIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Hanpasnenue ckopocTH Mpu JBUKEHUHU TI0 OKPY>KHOCTH.

IIpeoOpaszoBanue yriaoBol CKOPOCTH B PEAYKTOPE.

CpaBHeHHe ITyTel, TPaeKTOpHil, CKOPOCTEH JBMXKEHUS OJTHOTO U TOTO )K€ TeJla B pa3HbIX CUCTEMax OTCUETA.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomoi, PAKMUKYM.

N3ydenne HepaBHOMEPHOTO ABMKEHUS C LIETBIO OMPEAEIeHNs MTHOBEHHON CKOPOCTH.

W3mepenne yckopeHus pH MPSIMOJIMHEHHOM paBHOYCKOPEHHOM JABI)KEHUH 110 HAKIIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BpEMEHH NPH PaBHOYCKOPEHHOM JBM)KEHUH.

N3mepenue yckopeHusi CBOOOIHOTO TaieHus (PEKOMEHI0BaHO MCII0JIb30BaHKe [IU(POBO J1abopaTopun).

W3yuyenne nBMKEHUS Teja, OPOIIEHHOTO TOpU30HTANBHO. [IpoBepka TUIOTE3BI 0 MPSIMON MPONOPIIHOHATIEHON
3aBUCUMOCTH MEX]y TaJbHOCTBIO IIOJIETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3ydenune nBUKEHU Teja M0 OKPYKHOCTH C IMTOCTOSHHOMN 0 MOJYJTIO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH Tieprojia 0OpalieHns KOHUIECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH HeroroHa. HMHepumaneHble cucTteMbl oTcu€ra. IlpuHmun oTtHocurenbHOCTH [anuies.
HewuneprinanbHbie cHCTEMBI OTCUETA (OTIpEICIICHIE, TPUMEDHI).

Macca tena. Cuna. [IpuHIMT Cynepio3uIiy Cril.

Bropoii 3akoH HeroTOHA 1711 MaTEpUAIbHON TOUKH.

Tpetuii 3akoH HbroTOHA /17151 MaTEpHATIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJIICHTHOCTh IPABUTALIUOHHON U UHEPTHON MACCHI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MAACHUSI OT BBICOTHI HAJl MOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckoil mHUpoTH. JIBwkeHHe HeOecHBIX Tel W MX CIyTHUKOB. 3akoHbl Kertepa. IlepBas xocmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena. Bec tena, qBmKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUs CKOJBKEHHUs U cuia TpeHus nokos. Koadduuument tpenns. Cuna
COTPOTHBIIEHUS ITPH JABMKEHUU TeJla B )KUIKOCTH WU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO IBUKEHMSL.

Hasnenue. I'mapocratuueckoe nanenue. Cuna Apxumena.

TexHH4Yeckre yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHl: MOJIIMITHUKH, JABMKEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu.



Habmtonenue nBrkeHus Tl B MHEPLUAIbHBIX M HEMHEPLIUAIBHBIX CUCTEMaX OTCUETA.
IIpyHIKIT OTHOCUTEIBHOCTH.
Kauenne naByX IWIMHAPOB WIM IIApOB pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEUHEPIUAIBHON CHCTEMBI OTCUETA.
CpaBHeHHE paBHOACHUCTBYIOIIEH MIPUIOKEHHBIX K TEIy CHUJI C IPOU3BEICHUEM MACChI TeJla Ha €ro YCKOPEHUE B
WHEPLIUAIBHON CHCTEME OTCUETA.
PaBeHCTBO cHII, BOBHHUKAIOIUX B PE3YIbTATE B3ANMOACHCTBUS TEIl.
M3mMepeHue macc 1o B3auMo/I€CTBHUIO.
HesecomocTs.
Bec Tena nmpu ycKOpeHHOM NOABEME U NTaJICHUH.
LleHTpOOE)KHBIE MEXAHU3MBI.
CpaBHeHHUE CHJI TPEHHUS TIOKOSI, KAUEHUS U CKOJIbKEHHS.
Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomoi, RPAKMUKYM.
HzmMepenne paBHOACHCTBYIONIECH CHII TIPY ABMKEHUH OpyCKa M0 HAKJIOHHOM TIOCKOCTH.
IIpoBepka runoTe3sl O HE3aBUCHUMOCTH BPEMEHHU JIBIDKEHHUSI OpycKa MO HAKJIOHHOW IJIOCKOCTH Ha 3aJaHHOE
paccTOsIHUE OT €r0 MacCBhl.
HccnenoBanue 3aBUCUMOCTH CHJI YNPYIOCTH, BO3HUKAIOIIMX B NPYXHHE M PE3MHOBOM o00Opasle, OT HX
nedopMarim.
W3yyeHne IBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErKUi OJI0K.
N3mepenne KoahPHITHEHTa TPSHHUS 110 BEITHYHHE YTII0BOT0 K03 uimenta 3aBUCUMOCTH Frp(N).
HccnenoBanne nBrkeHMs Opycka 10 HAKIOHHOW TIOCKOCTH ¢ IEPEMEHHBIM KO QUIIMEHTOM TPEHUSL.
N3ydyeHue NBUKEHMS IPy3a HAa BaJly C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbGcomotHo TBEpHoe Teno. llocTymaTenbHoe W BpamaTeNbHOE JBIKEHHE TBEPAOTrO Tena. MOMEHT CHIIBI
OTHOCHUTENBHO ocH BpameHus. [1nedo cuisl. CojkeHne cuil, MPUIOKEHHBIX K TBEpAOMY Tery. LleHTp TsxecTu Tena.
YcnoBus paBHOBECHUS TBEPAOTO Tena.
VYcroitunBoe, HEyCTOMYNBOE, 0€3pa3InIHOe PAaBHOBECHE.
TexHu4ecKue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLECCHI: KPOHIUTEHH, CTPOUTENbHBIA KpaH, PELIETYaThIC
KOHCTPYKIHH.
Hemoncmpayuu.
YciioBust paBHOBECHS.
Buns! paBHOBecCHs.
Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomuvl, npaKmuKym.
Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOLIEr0 OCh BpalllEHUSI.
KonctpynpoBaHue KpOHIITEHHOB U pacyéT CUII yIPYTOCTH.
M3yuenue ycToHYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOMIAIb OIIOPHI.
Tema 4. 3akonbL COXpAHEHUA 6 MEXAHUKE.
I/IMHYHI)C MaTepHaJIBHOﬁ TOYKH, CUCTEMbI MaTCPpHUAJIBHBIX TOYCK. HCHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX TOYCK.
Teopema o IBHXEHHUH IIEHTPA Macc.
MMiynsc cuiibl 1 M3MEHEHHE UMITYJIbCa TENa.
3aKOH COXPAaHEHUS UMITYJIbCA.
PeaxkTuBHOE BHXKEHME.

MowmeHT HUMITYyJIbCa MaTepHaJ’IBHOﬁ TOYKH. Hpe}lCTaBHeHI/IC 0 COXpaHCHHMHU MOMCHTA MMITYJIbCa B ICHTPAJIbHBIX
IOJIAX.

Pabora cuitbl Ha MaJIoM 1 Ha KOHEUHOM TiepeMentieHnu. ['paduyeckoe npeacraBieHne padboThl CHITBL.
MOUTHOCTD CUIEL.

Kunernueckas OHEprud MaTepHaHLHOﬁ TOYKH. TeopeMa 00 M3MEHEHNH KMHETUYECKOU OHCPruu MaTCpI/IaIH:HOﬁ
TOYKH.

HOTCHL[I/IaJ'IBHLIC 1N HCIIOTCHIIMAJIBHBIC CHIJIBI. HOTCHI.II/IS.J'ILH&SI OHCPTHA. HOTGHI_II/IaJ'IBHaH OHEprusa yrpyro
I[C(I)OpMHpOBaHHOfI IIPY>XXUHBI. HOTGHHI/IaﬂLHaH SHEprusA TC¢jia B OAHOPOJHOM I'PAaBUTALIMOHHOM II0JIC. HOTCHHI/IaJ'IBHaFI



SHEpPrHs Tella B TPaBUTAIIMOHHOM IOJIe OJHOPOIHOTO mapa (BHYTpY W BHE mapa). Bropas xocMudeckast CKOPOCTb.
TpeTbs KocMUUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTCHIIMATBHBIX CHII C I3MEHEHHEM MEXaHWIEeCKOH SHEPTUU CUCTEMBI Tel. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHH.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

YpaBHeHnue bepHyinu a1 uaeanbHON )KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

TexHU4ecKue yCTPOHCTBA M TEXHOJOTMYECKHE MPOLECCHL: IBUKEHUE PAKET, BOJOMET, KONEP, MPYKUHHBIMU
MUCTOJIET, THPOCKOTI, (pUrypHOE KaTaHHe Ha KOHbKAaX.

Hemoncmpayuu.

3aKoH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

M3mMepenne MOIITHOCTH CHIIBI.

N3MeHeHune sHEpruu Tema Mpy COBEPIIEHUH PabOTHI.

B3anMHbIe peBpalllCeHUsT KUHETHYECKOW U MOTEHIMATIBHON HEPrUuil IpH JEUCTBUU HA TEJNO CUJIbI TSXKECTH U
CUJIbl YIPYTOCTH.

CoxpaHeHne SHeprud pu CBOOOTHOM TaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, RPAKMUKYM.

N3mepeHne nMiynbca Tejia 1o TOpPMO3HOMY ITyTH.

W3mepenwne CHItbl TATH, CKOPOCTH MOJIEIH SIEKTPOMOOWIIS M MOIITHOCTH CHIIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUN.

N3mepeHne KHHETUYECKONW SHEPTUU TENIA 110 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS TIOTEHIMATIBLHON SHEPT U MPYKUHBI C pab0TOM CHITBI TPEHHS.

Ompenenenne pabOTHI CHIIBI TPEHHSI PU ABMKSHUH TeJIa TI0 HAKIIOHHOM IIOCKOCTH.

Paznen 3. MoJekyasipaas (pu3nka U TepMOAUHAMUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OcCHOBHBIE TIOJIOKEHUSI MOJEKYJIsIpHO-KuHeTHYeckoi Teopun (MKT), ux ombitHoe obocHoBaHue. Juddysus.
BpoyHoBckoe nBUKEeHME. XapaKTep ABWKEHUS W B3aMMOJICMCTBUS YacTHIl BellecTBa. Mojiesid CTpPOEHHs Ta3oB,
JKUAKOCTEH M TBEPIBIX TN M 00BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca U pa3Mepbl MOJICKYJI
(atromoB). KonnuectBo BemiecTBa. [locrossHHass ABoraapo.

TemnoBoe paBHOBecue. TemiepaTypa u ciocooOsl e€ m3mepenus. [llkana Temneparyp Llenscust.

Mojienb uaeanbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKON TEOpPHM: YaCTHIIBI ra3a JABMXKYTCS XaOTUYECKH U HE
B3aUMO/JIEUCTBYIOT JPYT C APYTOM.

I'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Kunamneiipona. AOGcomoTHas Temmeparypa (IIKana TeMmmeparyp
KenbBuHa). 3akon JlaneroHa. M3ompoliecchl B HaeaibHOM rase ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe
MIPEeJICTaBIEHHE H30IIPOLIECCOB: M30TepMa, H30X0pa, n3o0apa.

CBs13b MCXKAY JaBJICHUEM U CpeHHeﬁ KHUHETHYECKOMN BHGPFHCﬁ MMOCTYNATCIIBHOI'O TEIIJIOBOTO JIBMXKCHUSA
MOJIEKYJI HAEATHHOTO T'a3a (OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKOM TEOPHH HICATBHOTO raza).

CBs3p  a0CONFOTHOW TEMIEPATYPhl TEPMOIUHAMUYECKON CHCTEMBI CO CpEIHEH KWHETHYECKON DSHEprue
MOCTYNATEIBHOTO TEMJIOBOTO ABMKEHUS €€ YacTHILL.

TexHHuecKre yCTPOMCTBA W  TEXHOJOIMYECKME MpOLECCH: TEepMOMETp, Oapomerp, MOIy4YeHHe
HaHOMaTEpHaJOB.

Jemoncmpayuu.

Mopenu JBUKEHHS 9aCcTHUL] BELIECTBA.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Buneoponuk ¢ 3anuchio peaabHOro OpOYHOBCKOTO JBIKEHHS.

Hduddysus xuakocTen.

Mogens onsita lllTepHa.

[Iputsoxenue Monekyn.

Mopenu KpUCTATTMUECKUX PEIETOK.



Habumronenue u ncciejoBaHne N30MpOIIEeCCOB.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

HccnenmoBanme mpollecca YCTAHOBJICHHS TEIUIOBOTO pAaBHOBECHS IIPH TEIDIOOOMEHE MEXIy Topsded u
XOJIOAHOU BOAOH.

N3ydenre n30TepMHUIecKoro mporecca (PeKOMEHI0OBAaHO MCIIOb30BaHKE II(PPOBO Ta00paTOPHH).

M3y4eHnne n30X0pHOTO Mporecca.

Nzyuenne nzobapHOTO IIpoIiecca.

IIpoBepka ypaBHEHUS COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawunol.

Tepmomnnamuueckas (TZ) cucrema. 3amaHme BHEMIHUX YCIOBHW [UIsI TEPMOIWHAMHYECKON CHCTEMBI.
Buemrnne u BHyTpeHHHE mapameTphl. [lapaMeTpsl TepMOIMHAMIYECKON CHUCTEMbI KaK CpeIHHe 3HAYEHUS BEIHYHH,
OTIMCHIBAIOINX €€ COCTOSTHIE HAa MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe wadano tepmoamHamuku. CaMOINpPOW3BONBHAS peNakcanus TEPMOAMHAMUYECKOW CHCTEMBI K
TETUIOBOMY PaBHOBECHIO.

Mogenp uaeansHOro raza B TEPMOJAMHAMUKE — CUCTEMa ypaBHEHMI: ypaBHeHUe MeHneneeBa—Knaneiipona u
BBIpQXXCHHWE IJIsl BHYTPEHHEW JHEPTUU. YCIIOBHS MPHUMEHWMOCTH 3TOW MOJENW: HHU3Kas KOHIEHTpAIUs YacTHIl,
BBICOKHE TeMIIepaTypbl. BelpaskeHue [uisi BHyTpEHHEH SHEPTHH OHOATOMHOTO UAECaTFHOO Ta3a.

KBazucrarndeckue u HeCTaTHIECKHE MTPOIECCHI.

OnemeHTapHas paboTa B TepMoArHaMUKe. Beraucienne paboTs! o rpaduky mporecca Ha pV-quarpamme.

Tenmonepenaya kak crioco0 W3MEHEHUS] BHYTPEHHEH 3HEPTUN TEPMOIMHAMUYECKONH CHCTEMBI 0€3 COBEPIICHHS
pabotel. KoHBeK1us, TEMIONPOBOTHOCTD, U3TyUCHHE.

KonuuectBo Temnotel. TemmoéMKOCTh Tena. YIenbHas W MOJSpHas TEIUIOEMKOCTH BEIIECTBA. YPaBHEHHE
Maiiepa. YaenbHas TeIUIoTa CropaHusi TOIUIMBA. Pacd€r KomndecTBa TEIJIOTHI MpH Teruionepenade. [lonstre 06
anuabaTHOM TIpolecce.

[MepBeiii 3aK0H TepMOAWHAMUKU. BHYTpeHHs1s1 sHeprus. KoianmdyecTBo TEmIOTH B paboTa Kak Mepbl N3MEHEHUS
BHYTPEHHEW SHEPTUH TEPMOJINHAMUUYECKON CUCTEMBI.

Bropoil 3akoH TepMOIWHAMHKHU ISl PaBHOBECHBIX IPOILIECCOB: Yepe3 3aJJaHHOE PABHOBECHOE COCTOSHHE
TEPMOJIMHAMUYECKOH CHCTEMBI IPOXOANUT CTUHCTBEHHAs annabaTa. AOCOIIOTHAs TeMIepaTypa.

Btopoii 3ak0H TepMOAMHAMUKH TSI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TepeaaTh TEIUIOTy oT OoJjee
XOJIOJTHOTO TeJa K 0ojiee HarpeToMy 0e3 kommnencaiuu (Kinaysuyc). HeoOpartuMocTh pUpoIHBIX MPOLIECCOB.

[Tpunmune! aefictBus TerioBbix MamuH. KIT/I.

Makcumanbroe 3nauenue KI1/1. Hukna Kapno.

DKOJIOTHUECKHE aCTIEKTHI UCIIOJIb30BAHUS TEIUIOBBIX ABUTaTeNel. TemioBoe 3arps3HeHe OKpY>KaroIIei cpepl.

TexHUYecKue yCTpOMCTBA M TEXHOJOTHYECKHE TMPOLECCHl: XOJOAWIbHUK, KOHIUIMOHEP, IU3ENIbHBIN U
KapOIOpaTOPHBIN JBUTATENH, TapoBas TypOWHA, MONMYYCHHE CBEPXHHU3KUX TEMIEPATYpP, YTHIH3AIUS «TETUIOBBIX)
OTXOJIOB C MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHIIN3ANA OMOOPTaHMYECKOTO TOTIIINBA JIJISl BRIPAOOTKH «TETTOBOM
Y DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3MmeHeHue TeMIiepaTyphl PH aIiadaTHIECKOM PACIIMPEHUH.

BoznymHoe oruuBo.

CpaBHEHHE yJIeNbHBIX TEINIOEMKOCTEH BELIECTB.

CriocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH.

HUccnenoBanue aquabaTHOro mpoiecca.

KomMIsroTepHbIe MOZIENTN TETIOBEIX JBUTATEICH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

M3mepenne ynenbHON TEMIOEMKOCTH.

HccnenoBanue mporecca oCThIBaHMS BELECTBA.

UccnenoBanue anuabaTHOro mpoiecca.

N3ydeHre B3aMMOCBSI3M YJHEPTHH MEKMOJICKYISIPHOTO B3aMMOCHCTBUS U TEMITEPATYPhI KUIICHUS KHUIKOCTEH.

Tema 3. Azpecamnvie cocmoanun eeutecmea. Pazoevie nepexoowl.



ITapooOpa3zoBanue u KoHACHcanus. VcrmapeHue u KuteHue. Y neapHas TeIUIoTa mapooopa3oBaHusl.

Haceimennsle 1 HeHachIeHHBIE Tapbl. KadecTBeHHast 3aBUCMMOCTh IUIOTHOCTH W JIABJICHHUS HACBHIIEHHOTO
mapa OT TeMIIepaTyphl, UX HE3aBUCHMOCTHh OT 00BhEMa HACHIIIIEHHOTO TMapa. 3aBHCHMOCTh TEMITEPATyphl KUTICHHS OT
JTABJICHUS B KHUIKOCTH.

BraxHocTh Bo3myxa. AOCOTIOTHAS M OTHOCUTEbHAS BIAYKHOCTD.

Teépnoe Temo. Kpucrammueckne m aMopdHbIe Tella. AHHU3OTPONHUS CBOWCTB KpPUCTAUIOB. [lmaBienHue u
KpUCTAJUTH3auA. Y IeTbHAas TeIuioTa miasneHus. CyomuMarusi.

Hedopmarnmu tBEpmoro Tena. PacTsokenue u cxxarue. Capur. Moayns HOura. [Ipenen ynpyrux nedopmariii.

TemnoBoe pacmmMpeHne >KUIKOCTEH W TBEPIOBIX Tell, 00bEMHOE W JIMHEHHOE pacIIupeHue. AHTapMOHHU3M
TETUTOBBIX KOJIEOAHWH YaCTHI] BEIIECTBA KaK MPUYHHA TETIOBOTO PACIIHPEHH Tel (Ha Ka9eCTBEHHOM yPOBHE).

IIpeobpazoBanme sHEPTUH B (Ha30BBIX TEPEX0Iax.

YpaBHEHHE TEIIIOBOTO OaraHca.

IloBepxaocTHOe HaTshkeHME. KoaddummeHnT nmoBepxHOCTHOTO HaTsbKeHUs. Kamwinsapaele sBieHus. JlapneHue
MO/ UCKPUBIEHHON NOBEPXHOCTHIO xuIKocTU. Dopmyna Jlannaca.

TexHUYEeCKHE yCTPOUCTBA M TEXHOIOTHUECKUE IMPOIIECCHI: KUIKIE KPUCTAIUIBI, COBPEMEHHBIC MaTepHAITEI.

Hemoncmpayuu.

TemnoBoe paciiupeHue.

CBoiicTBa HACHIICHHBIX HApPOB.

Kunenue. Kunenue npyu NnoOHM>KEHHOM JABICHUH.

N3mMepenne cuitbl MOBEPXHOCTHOTO HATSHKEHUSI.

OnBITH ¢ MBUTBHBIMU TUIEHKAMHU.

CwmauuBanmue.

KanumnnsapHsle sBiIeHUS.

Mojieny HEHbIOTOHOBCKOM KHUIKOCTH.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U TJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmarmii.

HaOmroneHue Manbix gedopMarui.

Yuenuueckuii axkcnepumenm, nabopamopnusie pabomoi, NPAKMUKYM.

N3y4yeHune 3aKOHOMEPHOCTEN UCTIAPEHUSI JKUIKOCTEM.

N3mepeHne yaebHON TEIUIOTHI IIIaBICHUS JIBJA.

N3y4yeHue CBOMCTB HACBILIEHHBIX IIAPOB.

H3mepenne abCOMOTHOM BIaKHOCTH BO3/IyXa M OIIEHKA MACChl IIAPOB B IIOMEICHUH.

N3mepenne koaphuIMeHTa NOBEPXHOCTHOTO HATSIKEHHMSL,

M3mepenne moayis FOrra.

HUccnenoBanne 3aBUCUMOCTH JIeOpMaIK PE3HHOBOTO 00pa3iia OT MPUIIOKEHHOW K HEMY CHIIBI.

Pasnen 4. DnekTpoanHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpu3anus Ted U e€ mposBiIeHus . DIeKTpuIeckuii 3aps. /[Ba Buaa snexkrpudeckux 3apsaaos. [IpoBogaukwy,
JUDJIEKTPUKU M TOJMYNPOBOAHHUKH. OJIEMEHTApHBIA 3JIEKTPUYECKUH 3apsA]. 3aKOH COXPAHEHUS JIIEKTPHYECKOTO
3apsja.

Bsaumopeiictue 3apsaaoB. Toueunsie 3apsapl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicTBue Ha 3IeKTpUUECKUE 3apsiibl.

Hanpsox€anocts anextpuueckoro mons. IlpoOHbiit 3apsan. JIuHuKM HampsHKEHHOCTH 3JEKTPHUUYECKOTO TOJISL.
OnHOpOAHOE SIEKTPUUECKOE TIOJIE.

IloTeHIMaNbHOCTE ANIEKTPOCTATHUECKOTO MoJisA. Pa3HOCTh moTeHIUManoB W HampspkeHue. lloTeHnumanbHas
SHEPrus 3apsza B JEeKTpocTaTHueckoM node. [lorennman anekTpocratudeckoro nois. CsA3b HANPsHKEHHOCTU MOJSA U
Pa3HOCTH MOTEHIUAIOB [T BIIEKTPOCTATHYECKOTO MO (KaK OXHOPOAHOTO, TAK U HEOIHOPOAHOTO).

[IpuHUIMI CynIepnO3ULINY SEKTPUUECKUX MTOJIEH.



IToste Toyeunoro 3apsiaa. [lome paBHOMepHO 3apsbkeHHOMN cdepsl. [Tojle paBHOMEPHO 3apsKEHHOIO 0 00bEMY
mapa. [lone paBHOMepHO 3apsDKEHHONW OSCKOHEYHOW IIOCKOCTH. KapTHHBI NHHHMHA HAMpsHKEHHOCTH 3THX TOJICH H
SKBHUITOTCHIINATHHBIX TOBEPXHOCTEM.

IIpoBOAHMKY B IEKTPOCTATUIESCKOM TIOJIE. Y CIIOBHE PAaBHOBECHS 3aPSIIOB.

JWDIeKTPUKH B 3IEKTPOCTaTHIECKOM ToJIe. JmaIekTpruieckas MpOHUIIAEMOCTh BEIIECTBA.

Kongercarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOPA.

[TapamnensHOE coemuHeHne KOHAeHCAaTOPOB. [locienoBarensHOE coeqMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

JBrkeHne 3apsKeHHOW YaCcTHITHI B OJTHOPOTHOM DJIEKTPHYECKOM TIOJIE.

TexHUYEeCKHE YCTPOMCTBA W TEXHOJOTHYECKHE MPOIECCHI: 3IEKTPOCKOM, 3JIEKTPOMETP, dIEKTPOCTaTHIECKast
3aIuTa, 3a3eMIIeHIE AIEKTPOPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YeTpoicTBO U IPUHIMI AEUCTBHUS SIEKTPOMETPA.

DIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TAPUKOB.

DIEKTPUUYECKOE TTOJIE IBYX 3apSKEHHBIX TUTACTHH.

Mopnens anekTpocTaTindeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIIEKTPUIECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3aUTA.

YceTpoicTBO U AeCTBUE KOHAECHCATOPA MOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBHUCHMOCTH 3JEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOIMIAAH IIACTHUH, PACCTOSHHUS MEXIy HUMH H
JTUDIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus MEeKTPUUECKOTo MOoJIs 3apsHKEHHOT0 KOHAEHCaTopa.

3apsaka U pa3psika KOHAEHCATopa uyepe3 pe3ucTop.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, NPAKMUKYM.

OreHka Cui1 B3auMOJICHCTBHS 3apsKEHHBIX TEI.

HabGnronenue npeBpalieHus SHEPruy 3apsHKEHHOTO KOHICHCATOPa B SHEPTHIO U3TYYEHHsI CBETOAMO/IA.

Nzydenune nporekaHus Toka B LIEIH, COAEPKaIei KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHITHANIOB (HAMIPSDKEHUS ) TIPH MOCIIEA0BATEIbHOM COEITMHEHNH KOHACHCATOPOB.

HccnenoBanue pa3psiga KOHIAEHCATOpa Yepe3 pe3ncTop.

Tema 2. Ilocmoannwlil IneKmpuuecKuii mox.

Cuna toka. [locToSHHBIIH TOK.

YcnoBus CyliecTBOBaHUS IOCTOSHHOTO 3JIeKTprudeckoro Toka. Mcrounuku Toka. Hampspkenune U u D/1C &.

3axon Oma [Tl y4acTKa HeMH.

DNEKTPUYECKOE COMPOTHUBIEHHE. 3aBUCHMOCTh COMPOTHBIEHHUS OJHOPOJHOIO MPOBOJHHUKA OT €ro JUIMHBI U
TUTOIIA T TIONEPEYHOr0 CeueHus. Y eTbHOE COMPOTHBIICHHE BEIIECTRA.

IlocnenoBarenbHOE, NApAUIEIBHOE, CMEIIAHHOE COCAMHEHHE IIPOBOJHUKOB. Pacué€r pa3BETBIEHHBIX
anekTpuyeckux nenei. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akoH /[xoyns—Jlenna.

MOoOIHOCTB AIIEKTPUIECKOTO TOKa. TerioBast MOITHOCTh, BBIAEsAEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COIPOTHBIICHWE MCTOYHUKA TOKa. 3akoH OMa Ui TOJTHOW (3aMKHYTON) AJIEKTPUYECKOMH
neny. MomHocTs UCTOYHMKA ToKa. KopoTkoe 3ambIkaHue.

Konznencarop B 11enu MoCTOSIHHOTO TOKA.

TexHn4yeckue ycTpOWCTBA M TEXHOJOTMUECKHE TIPOIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHMK
3NEKTPUIECKON IHEPTHH.

emoncmpayuu.

M3mepenne cuibl TOKa U HANIPSKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT HaNpsDKEHUS AJI PE3UCTOPA, JIAMITbl HAKaJIMBaHHUS U CBETOAMOAA.

3aBUCHMOCTb COINPOTUBIICHUS IHUIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMAAHN MONEPEYHOrO CEYEHHS U
MaTepuaia.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT COITPOTHBIICHUS IPU OCTOSITHHOM HAIIPSKEHUU.



IIpssmoe wm3mepenne DJIC. KopoTkoe 3aMbIkaHHWE TalbBAaHUYECKOTO DJJIEMEHTa M OIICHKA BHYTPEHHETO
COIIPOTHBIICHMUSL.

Crioco0bI coeTMHEHNS HCTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXTy ITOJIFOCAMHA MCTOYHHMKA TOKA OT CHJIBI TOKA B LIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopmnsie pabomeot, nPAKMUKYM.

HccenenoBanne CMEMIaHHOTO COETMHEHHS PE3UCTOPOB.

H3mepenne yaeapHOro CONPOTUBIICHHS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT HANPSKEHUS IS JIAMITbl HAKaTMBAHMS.

VBenuueHue npesena u3MEpeHus amrepMerpa (BoJIbTMETPA).

Wzmepenue D/1C u BHyTpPEHHETO CONPOTUBIICHNS MICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoct J/1C ranpBaHNUECKOr0 3J€MEHTa OT BPEMEHH IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3sHOCTH MOTEHIMATIOB MEXy ITOJIFOCAMA MCTOYHHMKA TOKA OT CHJIBI TOKA B LICIIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznruunvix cpeoax.

OneKTpHYeCcKass MPOBOJUMOCTh PA3JIMYHBIX BEMIECTB. OJIEKTPOHHAs NPOBOAVUMOCTh TBEPABIX METAJIIOB.
3aBHCHUMOCTb COIPOTHUBIIEHNS METAIIIOB OT TeMIepaTyphl. CBEpXNPOBOANMOCTb.

DIIEKTpUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[omynpooganku. CoOCTBeHHass W MpUMeECHasl MPOBOANMOCTh MOIYIPOBOIHUKOB. CBoiicTBa P—N-Tiepexosa.
[omynpoBogHUKOBBIE TPHUOOPHI.

DIIEKTPUYECKUN TOK B AJIEKTPOIUTAX. DIEKTPOIUTHYECKA JUCCOLMALMS. DNEeKTponu3. 3akoHbl Dapanes s
JNEKTPONIH3A.

OnekTpuyeckuil TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOATENbHBIM pa3psan. PaszmuuHble THITBI
CaMOCTOSTENBHOTO pa3psna. MomnHus. 1Tnasma.

TexHrnYeckue yCTpocTBa U MPAKTHYECKOE TPUMEHEHUE: Ta30pa3psIiHbIE JIaMIIbl, JIEKTPOHHO-ITy4eBas TpyOKa,
MOJYIPOBOJAHUKOBBIE MPHOOPHI: JAHMOMA, TPaH3UCTOp, (HOTOAMOJ, CBETONWO]], TalbBaHWKA, padUHHPOBAHHE MEIH,
BbITIJIABKa aJTIOMUHUA, DJICKTPOHHASA MUKPOCKOIIHA.

Hemoncmpayuu.

3aBHCHUMOCTH COITPOTHUBJICHUSA METAJIJIOB OT TEMIICPATYPHI.

IIpOoBOIMMOCTB 3JIEKTPOJIMTOB.

3axoHsI 3exTponnza Papazes.

HckpoBoii pa3psit 1 IPOBOAMMOCTD BO31yXa.

CpaBHeHI/Ie MMPOBOAUMOCTHU METAJIJIOB U IMOJTYIIPOBOJHUKOB.

OaHOCTOPOHHSISI POBOJAMMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomsvl, nPAKMUKYM.

HaGnronenue snexTponsa.

W3mepenue 3apsaa 0JHOBAIEHTHOTO MOHA.

HccnenoBanne 3aBHCHMOCTH COTIPOTUBIICHHAS TEPMOPE3NCTOPA OT TEMITEPATYPHI.

CHsaTHE BOJIBT-aMIICPHON XapaKTEPUCTUKH JUOIA.

DU3NYEeCKUil IPAKTUKYM.

Crioco0Obl m3MepeHus: (U3NUECKUX BEIMYMH C WCIOJIB30BAaHMEM aHAJOTOBBIX M HU(QPOBBIX H3MEPHTEIBHBIX
npuOOpPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHUTENBHBIE IMOTPELUIHOCTH H3MEpPEHHI
¢usnueckux BennunuH. OLEHKa MPpaHHL HOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, HCCIEOOBaHUM 3aBHUCHMOCTEH (U3MUECKUX BEIMYHUH, IPOBEPKa
NPEIJIOKEHHBIX THIIOTe3 (BBIOOpP M3 PalOT, ONMMCAHHBIX B TEMAaTHUECKMX pas3aeiax «YUeHHUECKUH 3KCIIEpPUMEHT,
nabopatopHbie pabOThI, TPAKTUKYM).

MesknpeaMeTHbIe CBA3H.

Uzyuenne kypca ¢u3uku yriayonéHHoro ypoBHs B 10 kiacce ocymiecTBISIETCS ¢ YUETOM COAEp)KaTEeIbHBIX
MEXKIIPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuKy, OMOIOTHH, XMMUH, FeoTpadpuu U TEXHOJIOTHU.



Mescnpeomemmusle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE, HAYYHBIN
(akt, rumoresa, (uU3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJEHHE, SKCICPHUMEHT, MOJCITHPOBAHUE, MOJEIb,
M3MEpeHHe, TOTPENTHOCTH H3MEPEHHH, H3MEPHUTEIbHBIC PUOOPHI, I poBas JadbopaTtopus.

Mamemamuxa: pemeHne cucteMbl ypaBHeHmi. JImHeitHas ¢yHKumA, mapabomna, runepOona, ux rpadpuxu u
cBoiicTBa. Tpuronomerpudyeckue (YHKIUH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPHI U X MPOEKIIUHN HA OCH KOOPJIMHAT, CIIOKECHUE BEKTOPOB.

Buonozusn: Mmexannueckoe JBIDKEHNUE B )KUBOW mpupoje, T dy3us, 0CMOC, TEIIOOOMEH KHBBIX OPraHU3MOB,
TEIIOBOE 3arpsI3HEHUE OKPYKAIOIIECH Cpe/ibl, YTHIU3AIHsI OHOOPTaHIUYECKOTO TOIUTUBA JIJISl BBIPAOOTKHU «TEIIIOBOM» U
AJIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHIKCHHE W KATWIUISPHBIC SIBICHUSI B TIPUPOJIC, DIICKTPUICCKUE SBICHUS B )KUBOM
npupoie.

Xumusn: TUCKPETHOE CTPOCHHUE BEIICCTBA, CTPOSHHE aTOMOB M MOJEKYJ, MOJIb BENIeCTBa, MOJISIpHAs Macca,
MOJy4YeHUEe HAHOMATEPUANIOB, TEIUIOBBIC CBOMCTBA TBEPABIX TEN, KHIKOCTEH M Ta30B, XHUJKUAE KPUCTAIUIBL,
SIIEKTPUYECKUE CBOMCTBA METAIIIOB, SIEKTPOIUTHUECKAS JUCCONUALINS, TATbBAHUKA, DIICKTPOHHAS MUKPOCKOIIHSI.

Teozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHue NBUKCHUI € UCIONB30BAHHEM MEXaHU3MOB, YUET CYXOTrO M JKHAKOTO TPEHUS B
TEXHUKE, CTATHUECKHE KOHCTPYKIUH (KPOHIITEHH, peméTyaThle KOHCTPYKIIMH), UCTIONTB30BaHHE 3aKOHOB COXPAHCHHSI
MEXaHHUKH B TEXHHKE (TUPOCKOI, BOJOMET W JPYyTHUE), IBUTATENb BHYTPSHHETO CTOPAHUs, TapoBas TypOUHA, OBITOBOM
XOJIOAMIBHUK, KOHJUIIMOHEDP, TEXHOJIOTHUH MOyYSHHs COBPEMEHHBIX MaTepHaoB, B TOM YHCIIC HAHOMATePHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATHUYECKAs  3alllMTa, 3a3eMJICHHUE OJCKTPONPHUOOPOB, Ta3opaspsaHble  JIAMIIbI,
MOJTYIPOBOIHUKOBBIC TIPUOOPHI, FAJIbBAHKKA.

11 KJIACC

Pasnen 4. dnekTpoannHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBUE MOCTOSSHHBIX MarHMTOB M MPOBOJHUKOB C TOKOM. MarHutHoe mnoje. BekTtop MarHuTHoM
UHAYKUuK. [IprHOAI Cynepro3uiuy MarHuTHBIX 10JIed. JINHNY MarHUTHOW MHIYKIUH.

MarsuTHoE€ 10JIe TPOBOHUKA C TOKOM (IIPSIMOTO TIPOBOAHUKA, KATYIIKH M KPYTroBOro BUTKA). OMBIT DpcTena.

Cuia Amriepa, e€ HarpaBJIeHUE H MOJYJIb.

Cuna Jlopennia, e€ HampaBieHHE W MOYJb. JIBHKEHUE 3apsSKEHHOM YACTHUIIHI B OJTHOPOJHOM MATrHUTHOM TIOJIE.
Pa6ota cuibl Jlopeniia.

MarnuTHOE€ 10JIe B BemecTse. DeppoMarHeTuKy, mapa- U JuaMarHeTHKY.

TexHudeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: MPUMEHEHHE TIOCTOSHHBIX MArHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, AIEKTPOABUTATENH IKOOH, YCKOPUTENH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuna nuHuit THIYKIIAA MarHATHOTO TIOJIS TIOJIOCOBOTO U TTOIKOBOOOPA3HOTO IMMOCTOSTHHBIX MAarHUTOB.

Kaptura nuHWE MarHUTHOW WHAYKITMH TOJS JJIMHHOTO MPSMOTO TPOBOAHHKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOTHUKA, KATYIIIKA C TOKOM.

B3anmopeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

HaGnroeHue nBrkeHHs ITydKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIHIT AHCTBUS AIIEKTPOU3MEPUTEIHLHOTO MTPHOOPA MATHUTOAIEKTPUIECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue MarHUTHOrO MOJISl IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

Uccnenoanue nelcTBUS MOCTOSIHHOIO MAarHUTA HA paMKY C TOKOM.

W3mepenne cunsl Amnepa.

M3yuenue 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.

Onpezaenenre MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.



Tema 5. Inekmpomaznumnasn uHOYKuu.

SIBnenne snexTpomMarHuTHOW wWHAYKIwH. [loTok Bekropa marHuTHoW wHAykmmd. DJ(C wHAyKnnuu. 3akoH
31eKTpoMarHuTHON uHaykuuu Papanes. Buxpeoe anexrpudeckoe noie. Toku Pyko.

O/1C nHAYKIMY B TPOBOJHUKE, IBIKYIIEMCS B OTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenia.

WunyktuBHOCTh. KaTymka WHAYKTUBHOCTH B IENH IOCTOSHHOTO Toka. SBmenme camomuaykouu. DJC
CaMOWHIYKIIHU.

DHeprys MarHUTHOTO TOJIST KATYIIIKH C TOKOM.

DIIeKTPOMarHuTHOE TI0JIC.

TexHUYecKHe yCTPOWCTBA W TEXHOJOTHYECKHE IIPOIECCH: WHAYKIMOHHAS TIeYb, COJICHOWI, 3alluTa OT
3JIEKTPU3AIIAN TEJN MPH ABMKCHUH B MATHUTHOM TIOJIE 3EMITH.

Hemoncmpayuu.

HaGmronenue siBiieHUs 3IEKTPOMarHUTHOW HWHAYKITHH.

Uccnenopanue 3aBucumoctt C MHAYKLUH OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[lagenne MarauTa B aIFOMUHUEBOH (MEIHOI) TpyOe.

SIBneHne caMOMHAYKIINY.

Uccnenopanue 3aBucumoct C caMOMHIYKIUKA OT CKOPOCTH U3MEHEHUS CUJIbl TOKA B LIEIH.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

HccnenoBanne sSBIEHUS AIIEKTPOMATrHUTHOW WHAYKIINH.

OrnpeaeneHne HHAYKITUN BUXPEBOT'O0 MAarHUTHOTO TTOJIA.

UccnenoBanue sBineHUs CaMOUHIYKIIHH.

COopka MOJIE/IH IEKTPOMAarHUTHOTO reHepaTopa.

Pazaen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Koneb6arenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnyeckue koyiebanus. KunemMarnueckoe U TMHAMHUUECKOE ONMKMCAaHUE. DHEPreTHUECKOE ONUCAaHUE (3aKOH
COXPaHEHUS MEXaHWYEeCKOW »Hepruu). BBIBOJI JMHAMUYECKOrO OINHCAHHMS TapMOHHMYECKHUX KoOJieOaHUU U3 uX
SHEPTEeTUYECKOTO U KUHEMATUYECKOTO OTIMCAHMSI.

Ammuutyna u ¢aza kxonebanuit. CBsi3b aMIUTUTYAbI KoJeOaHWH HMCXOJHOW BEIHYMHBI C aMIUIUTYyAaMU
KoJIeOaHui e€ CKOPOCTH M YCKOPEHHUS.

Ilepuon u yacrora konebanuii. [leproa ManbIx CBOOOJHBIX KOJIeOaHMI MaTeMaTHYECKOro MasTHUKA. [lepuo
CBOOOTHBIX KOJIeOaHMH TIPYKUHHOTO MasITHUKA.

[onsiTue 0 3aTyxaromux Kojiebanusx. BeiHyxeHHbIe KoeOanus. Pe3onanc. PesonancHast kpuBas. BiusHue
3aTyXaHus Ha BHJ Pe30HAHCHOUN KPUBOH. ABTOKOJIEOAHHS.

TexHaudeckue yCTpPOWCTBA W TEXHOJOTHUYECKHAE TIPOIECCHI: METPOHOM, dYachl, Kadelu, MY3bIKaJbHBIC
WHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnmch KoedaTeIbHOTO IBUKEHHS.

Haburoienne He3aBUCHMOCTH TIEPHUO/1a MANTBIX KOJICOaHMI Tpy3a HA HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxXaronux KOJIeOaHHd U 3aBUCUMOCTH ITePHOJIa CBOOOTHBIX KOJIeOaHUI OT CONPOTHBIICHUS.

UccnenoBanne kosieOaHWi rpy3a Ha MAacCHBHOHM MpPYXUHE C UENbI0 (OPMHUPOBAHHS IPEICTaBICHUH 00
U7CaTLHON MOJIENH TIPY)KHHHOTO MasTHUKA.

3aKOH COXPaHEHUs SHEPTUU TP KOJICOAHUSX rpy3a Ha MPYKUHE.

HccnenoBanne BEIHYXICHHBIX KOJIEOaHUH.

HaGnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

W3mepenue neproga cBOOOIHBIX KOJICOaHUH HUTSHOTO U MPYKUHHOT'O MasTHUKOB.

W3yveHre 3aKOHOB JIBUKCHHUS TeJla B X0/1¢ KOJIeOaHUH Ha YITPYTOM TOJBECE.

W3yueHre NBIKEHUST HUTSHOTO MasiTHUKA.,



[IpeoOpa3oBanue FHEPTUY B IPYKUHHOM MasiTHUKE.

HUccnenoBanne yObIBaHHS aMIUIMTY/bI 3aTYXAIOLIMX KOIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. Inekmpomaznumnsie Konedanus.

KonebarenbHb1il KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUA B HSAIbHOM KOJeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsifa KOHIEHCATOPa C aMIUIMTYJON CHUJIBI TOKA B K0JIEOATEIIbHOM KOHTYPE.

3aKOH COXPaHEHHs PHEPTUH B UICAIBHOM K0Je0aTeIbHOM KOHTYpE.

3aryxaroIue 3MeKTPOMarHuTHbIE KojaeOaHus. BelHyKIeHHbIE 3IeKTPOMAarHUTHbIE KOJIeOaHu .

IlepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYOHOE M ACHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaNpsDKEHUS [IPU Pa3IMyHOlN (opMe 3aBHCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconaanbHbIl IE€PEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKka WHAYKTUBHOCTH B ILIENHU
CHUHYCOUJAJIBHOIO MEPEMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HapsHKEHUM.

Uneansubiii Tpanchopmatop. [IponsBoacTBo, nepenavya u NoTpeOIeHNE AMEKTPHIECKON SHEPTHH.

OKONOrn4ecKue PUCKH MpPU IPOU3BOACTBE 3JIEKTPOdHEpruu. KylbTypa HCHONB30BaHMA 3JIEKTPOIHEPIHH B
MOBCEIHEBHOM KU3HH.

TexHHUECKHE yCTPOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: IEKTPUUYECKUN 3BOHOK, I€HEpaTop NEepeMEHHOIo
TOKa, JINHUHM JIEKTporepenay.

Jemoncmpayuu.

CB0OOTHBIE ANIEKTPOMArHATHBIE KOIEOAHNS.

3aBHCUMOCTbD 4aCTOThI CBOOOAHBIX KOJIEOAaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYDA.

OciorpaMMBbl AIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop HE3aTyXaIOMIMX AJIEKTPOMATHUTHBIX KOJIEOaHUH.

Moienb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHbIe CHHYCONIATbHBIE KOJIEOaHNsI.

Pesucrop, kaTymka MHIyKTUBHOCTH U KOHJICHCATOP B LIENIHA IEPEMEHHOTO TOKA.

Pe3onaHc npu nocneaoBaTeNIbHOM COeIMHEHNH PE3UCTOPa, KaTyIIKi HHAYKTUBHOCTH M KOHJIEHCATOPA.

YCTpORCTBO U NPUHITHIT JSHCTBHS TpaHc(opMaTopa.

Mojienb TUHUM SJIEKTPOTIEpEIadH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

N3ydenue TpancgopmaTopa.

HccnenoBanre nepeMeHHOT0 TOKA Yepe3 MocieI0BaTeNIbHO COeTMHEHHBIE KOHIEHCATOp, KaTYIIKy U PE3HCTOP.

HabnroneHue 31eKTpOMarHiTHOTO pe30HaHca.

HccnenoBanne paboThl ICTOYHUKOB CBETA B IIENH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUNHbLE 0JIHbL.

Mexanngeckue BOJIHBI, YCJIOBHA UX paCIIpOCTpaHCHUA. HonepeqHHe " IPOAOJIBHBIC BOJIHEI. Hepnon, CKOpPOCThH
pacripocTpaHeHusl u JyuHa BOJHBI. CBOWCTBA MEXaHMUYECKHX BOJH: OTPaKEHHE, MpelIoMJIeHUE, WHTepepeHIns H
TG paKIusl.

3Byk. CkopocTs 3ByKa. I poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

ONEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS M3ITyUEHHs 2JEKTPOMArHUTHBIX BOJH. B3anMHas opueHTannsa BEKTOpPOB B
3NEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, IPEIOMIICHHE, TTOIApU3anusl, UHTepdepeHIns 1 JUQpaKys.

[kana 3MeKTPOMarHUTHBIX BOJH. [ [puMeHeHNe /IeKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIIEI paguocBsa3u U TeneBuaeHus. Pagunonokanys.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOLIEN Cpeibl.

TexHndyeckue ycTpoWcTBAa M TNPAKTUUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIE HMHCTPYMEHTHI,  pajap,
paanonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus, ynbTpa3ByKoBasi AUATHOCTUKA B TEXHUKE W MEIUIIMHE.

Jemoncmpayuu.

O06pa3zoBaHue U pacpOCTPaHEHUE MOEPEYHBIX U MIPOAOIBLHBIX BOJH.

Komnebmomeecs Teno kak HCTOYHUK 3BYKa.



3aBUCUMOCTb JJIMHBI BOJIHBI OT YAaCTOTHI KOJIeOaHUH.

Habmronenue otpaskeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue uaTepdeperimy n nudpakIiinm MEXaHHIECKUX BOJTH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NIpUMEHEHHUE.

HaGumroienue cBsi3u TpOMKOCTH 3BYKa M BRICOTHI TOHA C aMIDIUTYAOM M 4aCcTOTON KOJIeOaHHH.

HccrnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHUE, MONApH3auus, JUQpakis,
HHTEPPEPEHITHS.

Oo6napyxeHue HHOPAKPACHOTO U yIBTPA(PHOIETOBOTO U3TYICHHN.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomel, npaKmuKym.

M3yueHue napamMeTpoB 3BYKOBOW BOJIHBI.

Wzyuenue pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsiMonuHEHHOE pacIpOCTpPaHEHUE CBETA B ONHOPOAHOU cpeae. JIyu cBeTa. ToyeuHblil ICTOYHUK CBETA.

OTtpaxkeHne cBeta. 3aKOHBI OTpaxeHus cBera. [locTpoenue m3o0pakeHUit B TuiockoM 3epkaiie. Cdepuueckue
3epKaa.

[Ipemomienme cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIA TIOKa3aTeNnb mperomMiieHuss. OTHOCHTETbHBIHN
nokaszarenb mnpeaomsieHus. [loCTOSIHCTBO 4acTOTl cBeTa M COOTHOLIGHWE MJIMH BOJH IIPH  IIEPEXOAE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 MPaHMIly pa3iena AByX ONTHYECKHUX Cpell.

Xon mydeii B mpu3me. ucriepcus cBera. CIIOXKHBIN cocTaB Oenoro ceera. L[Ber.

IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIit yros MOMHOTO BHYTPEHHETO OTPayKEeHUsI.

Cobupatonpe U paccerBaronyie JuH3bl. ToHKas jauH3a. DOKYCHOE paccTOSHUE W ONTHYECKas CHIla TOHKOH
JMH3BL. 3aBUCHMOCTh (POKYCHOTO PACCTOSIHMSI TOHKOH cepHUuecKol JTUH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MoKa3aTelis MPeIOMIICHHUS.

@opMyia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa syda, NMpOLIEAUIErO JIMH3Y I10J IPOU3BOJBHBIM YIVIOM K €€ IiaBHOM onrtudyeckod ocu. Iloctpoenue
n300paXeHUH TOUKU M OTpE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAOIINX JIMH3aX M UX CUCTEMaX.

OnTrueckue npubopsl. Pazpemaromnias cnocoOHOCTh. ['1a3 Kak onTuyeckas cucrema.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenius crera. KorepeHTHble HCTOYHUKHU. Y CIIOBHS HAOIIOACHUS MaKCHMYMOB W
MUHHMYMOB B HWHTEpP(EpPEHIMOHHONW KapTHHE OT JBYX KOT€PEHTHBIX MCTOYHHUKOB. [IprMephl KIIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus ceera. Judpaknuonnas pemérka. YcioBue HaOMIOJEHUs TIIaBHBIX MAaKCHUMYMOB TIpH TaJeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEIIETKY.

Tlonspusanus ceera.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJIOIMUYECKUE MPOIECCHI: OYKH, JIyIla, IEPUCKOI, (oToamnmnapar, MUKPOCKOII,
HpOCKHHOHHBIﬁ arrapar, IpoOCBETICHUE OIITUKU, BOJIOKOHHAS OIITHKA, JII/I(l)paKIII/IOHHaSI peméTKa.

Hemoncmpayuu.

3aKOHBI OTPAXEHHS CBETA.

HccnenoBanue npenoMieHHs CBETa.

Habmntoenue moaHOTo BHYTPEHHETO OTpaskeHHst. Moienb CBETOBOA.

HccnenoBanne xoaa CBETOBBIX MMyYKOB Yepe3 INIOCKOMAPAIIIENBHYIO INIACTHHY U IPU3MY.

HUccnenoBanne cBOHCTB N300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOTa.

HabGmronenue narepdepeHnmy crera.

Habmtonenue 1BETOB TOHKHX MIIEHOK.

Habmonenue nudpaxuuu ceera.

Uzyuenne nupakIMOHHON PEIIETKH.

Habmonenue nudpakiioHHOTO CIIEKTpa.

Habmionenue aucnepcuu ceera.



Habmronenue nomnsipuzaiiyu cBera.

[IpuMeHeHne MoNAPONIOB Ul U3YUEHUSI MEXaHNUECKUX HANPSDKEHHUM.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomuvl, nPAKMUKYM.

W3mepenue moxaszarens NpeoMICHHS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHMSA OT BEIECTBA (HAa IPUMEPE KUIKUX JTHH3).

W3mepenue HOKyCHOIO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonmy4yeHnune n300pakeHHsI B CUCTEME U3 IUIOCKOTO 3€pKaia 1 JIMH3bI.

[lony4yeHnune n3o0paskeHHUs B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue Te1ecKOnu4eckux CUCTEM.

Habmonenune nudpakimm, nHTepGEPEHITIN U OIS PU3AIIN CBETA.

W3yuenue noisipu3anuu CBeTa, OTPaKEHHOTO OT IOBEPXHOCTH AUAIEKTPHKA.

Wzyuenue unrepdepeHny Ja3epHoro U3ayyeHns Ha AByX MIEsIX.

HabGmronenue mucnepcuu.

HaGmronenue u nccreqoBanne TU(PaKIIuOHHOTO CIIEKTpA.

W3mepeHne quHbI CBETOBOM BOJIHBL.

[Tonmy4enue criekTpa U3Iy4YeHUsI CBETOAMOAA TPU OMOIIN AU(PAKIIMOHHON PELIETKY.

Pa3zpnen 6. OcHOBBI cleMAJIbHO TEOPUU OTHOCUTEJIBLHOCTH.

I'paHULIBI PUMEHUMOCTH KJIAaCCUUYECKOM MexaHUKHU. [TocTynaTsl crienuanbHOM TEOPUA OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  wHTepBan.  llpeoOpasoBanmss  Jlopenma.  YcimoBue — NPUYWHHOCTH.
OTHOCHUTENBHOCTE OAHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU M COKPAILEHHE AJIHHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIbI.

CBs13p Macchl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTUs MOKOS.

TexHu4ecKkue yCTpOUCTBA U TEXHOJOTMYECKUE ITPOLIECCHI: CIIyTHUKOBBIC IPUEMHUKHU, YCKOPUTEIH 3aPSLKCHHBIX
YacTHII.

Y4eHudecKuit SKCIIepUMEHT, 1a00paTOpHbIE PabOTHI, MPAKTHKYM.

OnpeesieHre UMITYJIbCA M SHEPTHH PEISTHBUCTCKUX YacTHIL (1o GoTorpadusiM TPeKOB 3apsDKEHHBIX YaCTHIL B
MarHUTHOM TI0JIE).

Pasznen 7. KBantoBas gusuxa.

Tema 1. KopnycKyaapHo-601H0GOIL 0yaiu3m.

PaBHOBecHOE TerI0BOE M3NMy4yeHHe (M3IydeHrne adCoM0THO YEPHOro Tena). 3akoH cMemieHns Buna. ['unoresa
IInanka o kBaHTax.

®doToHbI. DHEPrus U UMIYJbC (OTOHA.

®doroaddert. OnbiTel A. I'. Cronerora. 3akoHbl (oTodddekra. YpaBHeHue DiiHiTerHa s GoTodddeKTa.
«Kpachnas rpanuna» Gorosaddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIABJICHHE CBeTa Ha aOCONIOTHO IMOTIIONIAIONIYI0 M aOCOJMIOTHO OTPa)KAIOUIYIO
noBepxHOCTh). OmbiTe [1. H. JleGenena.

BonnoBbie cBoiicTBa yactunl. Boxnsl ne bpoins. Jnura BomHb ne bpoitng u pa3meps! 0061acTy JOKaTu3aun
JBWKYIIEHcs qacTuilbl. KoprmycKysipHO-BOTHOBOH yanu3M. Audpakiys 3eKTPOHOB Ha KPUCTAIIIAX.

Creunduka n3mepernii B Mukpomupe. CooTHomeHus HeonpeaenéHuocTei [ eiizendepra.

TexHHUEeCKHEe YCTPOHCTBA M TEXHOJIOTMYECKHME MPOLECCH: CHEKTPOMETP, (OTO3IEMEHT, (POTOAATUHK,
TYHHEJIBHBI MUKPOCKOII, COJIHEYHAs 0aTapest, CBETOIUO/,.

Jemoncmpayuu.

®DoTo3PdPeKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenoBanue 3akoHOB BHewHeTo poTtorddekra.

HUccnenoBanne 3aBUCUMOCTH CONPOTHBIICHHUS OIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauon.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomoi, nPAKMUKyM.

HUccnenoBanue goTtopesucropa.

Wsmepenue nocrosuHoi [lnanka Ha ocHOBe HcciienoBanus GoTorpdexTa.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO OT HAIIPSLKCHMUSL.

Tema 2. Duzuka amoma.

OnBITH 110 HCCIEIOBAaHMIO CTpoeHus aroma. [lmanerapuas moaens atoma Pezepdopna.

Iloctymater bopa. U3nydenne u mormnomierne (GOTOHOB MPH MEPEXOjie aToMa C OJHOTO YPOBHSA DHEPIHH Ha
JIPYTOi.

Buner criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOAOPOA.

CrioHTaHHOE 1 BBIHYKIEHHOE U3IydeHne cBeta. Jlazep.

TexHUYeCKHEe YCTpOWCTBA M TEXHOJOTHYECKHE IPOIECCH: CHEKTPaIbHBIA aHamn3 (CIIEKTPOCKOI), Jas3ep,
KBaHTOBBIA KOMITBIOTED.

Hemoncmpavuu.

Mogens omsita Pesepdopma.

Habmonenne TMHEHYATHIX CIIEKTPOB.

YeTpoicTBO U AeCTBUE CUETUMKA HOHU3UPYIOIIMX YACTHIL.

OrnpezaeneHye JJIMHBI BOJIHBI JIA3€PHOTO U3Ty4YEHUSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

Habmroenne muHeyaToro CexTpa.

HccnenoBanne criekTpa pa3pekeHHOTO aTOMAapHOT'O BOJIOPO/Ia U M3MEpeHHUe TOCTossHHOW Pruabepra.

Tema 3. @usuxka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY.

Hyxnonnas mogens siapa [eitzen6epra—lBanenxo. 3apsn siapa. MaccoBoe uncio siapa. M3o0Torsl.

PamnoaktuBHOCTH. Anb(a-pacman. DIeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3irydenue.

3aKkoH paauOaKTUBHOTO pacmanga. PamuoakTuBHBIE H30TONBI B Tpupojae. CBOWCTBA HOHHU3UPYIOIIETO
u3nydeHus. BausHue painoakTHBHOCTH Ha KUBbIC OpraHu3Mbl. EcTecTBeHHbIN (OH n3nydyeHwus. JlozuMerpus.

OHeprust CBs3M HYKJIOHOB B sizpe. SnepHbie cuibl. JedekT Macchl sapa.

Snepubie peakiuu. Jlenenue u cuuTe3 saep. SnepHsie peakTopsl. [IpodaeMbl ypaBiIsieMOro TepMOSICPHOTO
CHHTE3a. DKOJIOTHYECKHUE ACTICKTHI PA3BUTHUSA SIECPHOU SYHEPTETUKH.

MeToapl peTUCTPALINH U UCCIICTOBAHUS dJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3aUMOIeHCTBUSA. bapronsl, Me30HHI 1 nenToHbl. [Ipeacrapnenue o CTaHmapTHON MOIETH.
KBapk-TimtooHHass MOACIb apOHOB.

®wusnka 3a npenenamu CtangapTHON Moaenu. TéMHas MaTepust U TEMHAS DPHEPIHSL.

EnuHcTBO pr3Hyeckoit KapTUHBI MUpa.

TexHUYecKue yCTpOWCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JO3UMETP, Kamepa BuilbcOHa, siIepHBIA peakTop,
TEPMOSJICPHBIN PEaKTOP, aTOMHasi 00M0Oa, MAarHUTHO-PE30HAHCHAS TOMOTpagusi.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

HccnenoBanne TpeKoB YacTHIl (ITO0 TOTOBBIM (OTOrpadusiM).

HUccnenoBanne paioakTUBHOTO ()OHA C UCTIOJIL30BAHHUEM JIO3UMETPA.

M3yuenune noriomeHus 0eTa-4acTHI] aTFOMIHHEM.

Pa3nen 8. JneMeHTHI ACTPOHOMUM M ACTPO(PUIUKH.

Otambl pa3BUTHS acTpoHOMHH. [IpHKIagHOE M MHUPOBO33PECHUECKOE 3HAUYCHHWE acTpOHOMHUU. [IpuMEHUMOCTH
3aKOHOB (DU3UKH JJIs1 O0BSICHEHUS IPUPO/IbI KOCMHUYECKUX 00BEKTOR.

Metoasl acTpoHOMUYeCcKHX uccheaoBaHuil. COBpPEMEHHBIE ONTHYECKHE TEJIECKOMbl, PaJUOTEIECKOIIbI,
BHeaTMoc(hepHast aCTpOHOMUSI.

Bun 3Bé3mHOTO Heba. Co3Be3aus, spKue 3BE3IbI, IUIAHETHI, UX BHIUMOE JBHKCHUE.

ConHeunas cucrema.

Comnnue. Conneynast akTUBHOCTh. McTtounuk sHepruu ConHia u 3BE3I.

3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHUKU. J(MarpamMma «CIEKTPaJbHBIN KJIACC — CBETUMOCTDBY. 3BE3/bI ITIaBHOM
MOCJIETIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» JUIsl 3BE3] TJIABHOM MOCIEAOBATENBLHOCTH. BHyTpeHHee
crpoeHue 3BE34. COBpEMEHHBIC MPEACTABICHUSI O NPOUCXOKACHUM M H»Boionuu CoiHIa U 3BE3N. DTambl KU3HU
3BE3 L.

Mrneunsiii Ilyte — wnama Tanmaktuka. [Honoxenuwe u nBuxenue Connuma B [amaktuke. TUmbl rajlakTHK.
Panuoranaktuku u kBazapbl. UEpHbIE ABIPHI B SApax TaJaKTHK.



Bceenennas. Pacmmpenne Bceenennoit. 3akon Xa060ma. Pazberamme ramaktuk. Teopwst Boswimoro B3pbIBa.
PenukToBOE M3TyUYEHUE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnble npobaemMbl aCTPOHOMHUHU.

Yuenuueckue naonwoenus.

Habmronenust 3BE€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M € HCIIOIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUHN A
OIIpeIeJICHHsI TTOJIOKEHHSI HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3uss CeBepHOro MOIyIlapus 1
SIPKHE 3BE3BI.

Habmronenus B Teneckorn JIyHbI, I1aHeT, TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUH.

Du3nyecKuii IPAKTUKYM.

Crioco0bl n3MepeHust (U3NUECKUX BEIMYMH C HCIOJIB30BAaHMEM AHAJIOTOBBIX M LU(POBBIX HU3MEPUTEIBHBIX
npruOOpOB M KOMIBIOTEPHBIX AATYUKOBBIX CHUCTEM. AOCOJIIOTHBIE M OTHOCHUTENbHBIC IMOTPELIHOCTH H3MEpPEHMI
(m3rueckux BenwunH. OneHKa TpaHUIl TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, HWCCIEIOBAHUN 3aBUCHUMOCTEH (M3MUYECKUX BEIMYWH, MPOBEpKa
NPEIJIOKEHHBIX THIIOTE3 (BBIOOpP M3 PalOT, ONMMCAHHBIX B TEMATHYECKUX pasfenax «Y4eHHUECKUH HIKCIIEpPUMEHT,
nabopaTopHbIe PaOOTHI, TPAKTHKYM).

O6o01maruiee NOBTOPEHME.

O06o0menne W cucTeMaTH3alysl coaepXaHus pasznenoB kKypca «Mexanuka», «MonekyisipHas (usnka u
TEPMOIUHAMUKAY, «IEKTPOAUHAMUKAY, «KoneOaHus u BOJIHB, «OCHOBBI CIEHHATBLHON TEOPUH OTHOCUTEIILHOCTHY,
«KBanToBas ¢pusnkay, «AMeMEHTbl ACTPOHOMHHU U aCTPO(YU3UKI».

Ponp ¢u3uku W acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJIOTUYECKOH, COLMAIBHOW W JTHYECKOr cdepax
JeSITEIbHOCTH YeJIOBEKa, POJIb U MeCTO ()M3UKK W aCTPOHOMHHU B COBPEMECHHOW HAYYHOH KapTHHE MHpa, 3HAUCHUE
OTMCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTENBHOW U MPOTHOCTHYECKOW (DYyHKIMH (U3MYECKOW TEOpHH, POJib
(buznueckoit Teopun B (OPMHUPOBAHUM MPEACTABICHUN O (PU3MUYSCKON KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI
MUpa B 00IIeM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUI O MIPHPOJIE.

Me:knpeaMeTHbIe CBA3H.

N3ydenue kypca (uszuku yriyOia€HHOrO ypoBHs B 11 Kjacce OCYIIECTBISICTCS ¢ YYETOM COACpKATEIbHBIX
MEXITPEMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTuKu, OMOJIOTHH, XMMHUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomenuvle NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBIICHUE, HAy4YHbIH
(akt, rumoresa, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE, SKCIEPHUMEHT, MOJEIHPOBAaHUE, MOJENb,
U3MepeHne, MOTPeIHOCTH U3MEPEHNH, N3MEPUTENILHBIE TPHOOPHI, HU(PPOBAs T1a00PaTOPHSL.

Mamemamuxa: pellieHHE CUCTEMbl ypaBHeHUH. TpuroHomerpuueckre (YHKIUH: CUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO. BEKTOpH M MX MPOEKIHWH HAa OCH KOOPAMHAT, CIIOKEHHUE
BekTopoB. [Ipon3BosHbie 3neMeHTapHBIX (GyHKIMA. [Ipu3Haku MOgOOMsI TPEyroJbHUKOB, ONpEAEIeHUE IUIOMIAIH
TUTOCKHUX QHUTYpP U 00bEMa Tell.

buonozua: snexTpudeckue SBICHUS B JXKUBOW TpHPOAE, KoyebaTenbHbIE IBIKEHHS B JKUBOW TNPHUPOJE,
9KOJIOTHYECKHE PUCKU TIPU TPOU3BOJCTBE IJIEKTPOIHEPTHH, IJIEKTPOMATHUTHOE 3arpsA3HEHUE OKPYXKAIOIMIEH CpPembl,
YIIbTPa3ByKOBast TUArHOCTHKA B MEAHIIMHE, ONTHYECKUE SIBICHUS B )KHBOW TPUPOJIE.

Xumusn: cTpoOCHHE aTOMOB U MOJIEKYJ, KPUCTAITMYECKAs! CTPYKTYpa TBEPHABIX Tell, MEXaHU3MbI 00pa3oBaHUsI
KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

T'eozpaghua: marHUTHBIE TIOTMIOCA 3€MIIM, 3aJIE)KM MArHUTHBIX Py, (QOTOCHEMKAa 3EMHOW IOBEPXHOCTH,
ceticmorpad.

Texnonozus: npuMEHEHUE TOCTOSHHBIX MAarHWTOB, JIEKTPOMAarHUTOB, AJIEKTPOJBUTaTeNb KOO, TeHepaTop
MIEPEMEHHOr0 TOKa, WHAYKLIMOHHAs MedYb, JIMHUU 3JEKTpONepeaad, 3JIEKTPOABHUraTeNb, paaap, paAHONPUEMHIK,
TEJIEBU30p, aHTeHHa, TeiedoH, CBY-neub, ynpTpa3sBykoBash OUATHOCTHKA B TEXHUKE, MPOEKIHOHHBIA ammapar,
BOJIOKOHHAS ONTHKA, COJTHEUHas Oarapes, CIyTHUKOBBIC TPUEMHHKH, sSZEpHAs SHEPTeTHUKA M KOJIOTHYECKUE acTICKThI
€€ pa3sBUTUSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI T10 ®U3UKE HA YPOBHE CPEJHEIO
OBUIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUS yueOHOro mnpeamera «®Pu3mkay MOKHBI OTPakaTb I'OTOBHOCTh U
CIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEW IO3WITMEH JMYHOCTH, CHCTEMOI
LICHHOCTHBIX OPUEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAIULMOHHBIM LIEHHOCTSIM
POCCHIICKOr0 001IIecTBa, PACIIMPEHHE KU3HEHHOTO OIBITA U OIBITA AEATEIIFHOCTH B MIPOLIECCE PEATN3aLUN OCHOBHBIX
HaIpaBICHUH BOCIIUTATENBHOMN NEATENBHOCTH, B TOM YUCIIE B YaCTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e c(hopMUPOBaHHOCTh TPAKIAHCKON MO3UIUH OOYYAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO 4JICHA
POCCHHCKOTO 00IIIECTBA;

® MPHUHATHE TPAAUIMOHHBIX 00IIEYETIOBEUECKUX T'YMAaHUCTHYECKHUX B IEMOKPATHUCCKHUX IEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO INESTEIbHOCTb B HMHTEpecax IpakIaHCKOro oOIecTBa, y4acTBOBaTh B
CaMOyIIpaBJIeHUH B 00pa30BaTeIbHON OpraHn3alui;

e yMCHHE B3aUMOJACWCTBOBATH C COLMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBUM C HMX QYHKUUSIMH H
Ha3HA4YCHHEM;

® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU NEATEIBbHOCTH.

NMATPHOTHYECKOI0 BOCIIUTAHMSA

e c(hopMUPOBaHHOCTH POCCUICKOM I'PaKJaHCKON WACHTHYHOCTH, TATPHOTHU3MA;

e [IGHHOCTHOE OTHOLICHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KEHHUSIM POCCHHCKUX YYEHBIX B 00JIacTH
(bU3NKHU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHHUS;

® CIIOCOOHOCTH OIIEHMBATH CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTHPYSACh HAa MOpPaJbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATENIBHOCTH YUYEHOTO;

®  OCO3HaHHE JIMYHOTO BKIIaJIa B TOCTPOSHHUE YCTOWYMBOTO OYAYIIETO.

3CTeTHYECKOro0 BOCIUTAHMA:

® OSCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas 3CTETHKY HayYHOrO TBOPYECTBA, HPHUCYIIETO (hHU3NIECKOH

HayKe.
TPYAOBOr0 BOCIIUTAHMSA:

e HHTEpeC K pa3IMuHbIM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3UKOH M
TEXHUKOW, YMEHHE COBEpILATh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu U peaqu30BhIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BAHUIO B OOJIACTH (M3MKH HA MPOTSHKEHUH BCEU
JKU3HU.

IKOJIOTHYECKOTr0 BOCTINTAHUSA:

e chOPMUPOBAHHOCTh DSKOJOTHMYECKOW KYNBTYpbhl, OCO3HAaHHE TJIOOATBFHOIO XapaKTepa 3KOJOTHYECKHUX
mpooem;

e UIAHUPOBAaHUE U OCYILIECTBICHUE JICHCTBHI B OKPYKAIOILIEHN Cpe/ie Ha OCHOBE 3HaHUS LIENEH yCTONYHNBOTO
Pa3BUTHS YEIOBEYECTBA;

®  pPACHIMPEHHE ONBITA JEATEIHHOCTH SKOJIOTMYECKON HAlpaBIEHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUH IO
busuke.

LHeHHOCTH HAYYHOI'0 MO3HAHUS:

e c(hopMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NUECKOU
HayKH;

e OCO3HaHHME LIEHHOCTH HAyYHOH NESATEIbHOCTH, TOTOBHOCTH B IIPOIECCE M3YyUCHUS (DU3UKH OCYIIECTBIATH
MIPOEKTHYIO U UCCIIE0BATENBCKYIO A TENbHOCTh HHIUBUAYAIBHO U B TPYTIIIE.



METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUS
Ba3oBble JJornueckue AecTBHUSA:

CaMOCTOSTENHHO (hOPMYJIUPOBAThH M aKTYAIM3UPOBATH POOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
ONpeAEIIATh LEIU A TEILHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTIDKCHUS;

BEISBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHNS B paCCMaTPHUBACMBIX (PU3HUECKHUX SBICHUAX;

pa3pabaThiBaTh IUIAH pEUICHHWS MPOOJIeMbl ¢ Yy4YETOM aHalnM3a UMCIONIUXCS MATEePHAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIBTATOB LIEJAM, OLEHUBATH PUCKU
MOCJICACTBUM AEATEIHHOCTH;

KOOPJAWHHUPOBATh W BBINONHATH PabOTy B YCIOBHAX pPEANbHOTO, BHUPTYaTbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciiegoBaTeJIbCKHe 1eHCTBHS.

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMH MOHSATHAMHU M METOIaMH (PU3UYECKON HAYKH;

BJIaJCTh HABBIKAMU Y4YeOHO-HCCIIEAOBATEILCKOH M TPOEKTHON HesTeNbHOCTH B o0JacTH (U3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHCKY METOJIOB pEIIeHMs 3aaad (pU3MYecKoro
CoJiep KaHusl, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUS,

BJIJIETh BHJAMU JICSATEIBHOCTH MO MOIYyYSHUIO HOBOTO 3HAHUS, €ro MHTEPIPETAluy, MPeoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3IMYHBIX YIeOHBIX CUTYalUsAX, B TOM YHCIIE TIPH CO3IaHUU YYEOHBIX ITPOCKTOB B 00JIaCTH
bu3nKy;

BBISIBIISATH NTPUYNHHO-CIICICTBEHHBIC CBSI3M U aKTyaJIM3UpOBATh 33Jady, BBIIBHIaTh TUIOTE3y €€ pelIeHHs,
HAaXOAWTh apryMEHTHl Ul JIOKAa3aTelbCTBA CBOMX YTBEP)KACHHH, 3a/laBaTh MapaMeTpbl M KPUTEPUH
peLIeHHS;

aHATM3UPOBATh TONYYCHHBIE B XOJE PCEIICHHs 3aJadd pe3y/bTaTbl, KPHUTUYECKH OIICHUBATh WX
JOCTOBEPHOCTH, IPOTHO3UPOBATh HM3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJ]aud B OOpPa30BATEIBHOW JESATEIBHOCTH, B TOM YHUCIE TPH
W3yYeHUN QU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeif;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOAX0/Ibl ¥ PEIICHUS;

CTaBHUTH MPOOJIEMBI U 337aull, JOMYCKAIOIINE aJbTePHATUBHbIEC PELLICHUS.

Pa6ora ¢ undgopmanueii:

BJIaJICTh HABBIKAMH IMOJYYCHUS MH(MOPMAIMK (U3MUYECKOTO COACPIKAHUS M3 MCTOYHWKOB PA3HBIX THUIIOB,
CaMOCTOSITETIBHO OCYILECTBISITh TMOWCK, aHAIM3, CHUCTEMATH3AlUI0 W HMHTEPHpPETAU0 HHPOPMALUU
Pa3INYHBIX BUIOB U POPM TPEACTABICHYS,

OILIEHUBATD JOCTOBEPHOCTEH HH(POPMAIINH;

HUCITIOJIB30BaATh CpeZICTBa I/IH(i)OpMaIH/IOHHI)IX n KOMMyHI/IKaHI/IOHHI)IX TeXHOHOFI/Iﬁ B peIIIeHI/II/I KOIHUTUBHBIX,
KOMMyHI/IKaTI/IBHBIX nu OpFaHI/I3aHI/IOHHBIX 3a1a4 C CO6J'IIOIICHI/ICM Tpe6OBaHHI>'I BpFOHOMI/IKI/I, TCXHUKHU
0€e3011aCHOCTH, TMTHEHBI, PeCypcoCcOepeKeH s, MPABOBBIX W ITHUECKHX HOPM, HOPM HH(POPMAIHOHHOMN
0e30MacHOCTH;

co3/1aBaTh TEKCTHI (PH3MUYECKOTO COAEPIKAHUS B PA3IMYHBIX (popMaTax ¢ yu€éToM HasHaueHHs MH()OpMAIUN
U 1I€JIEBOI ayIUTOPUH, BEIOUPAs ONTHMAIBbHYIO (hOPMY IIPEICTABICHHS U BU3YaTH3aI[HH.

KOMMy}lI/lKaTI/lBHbIe YHuBepCajlbHbIC yqeﬁﬂue JeficTBUSA:

OCYHICCTBJIATH 06H_I€HI/IC Ha ypoKkax (l)I/IBI/IKI/I " BO BHCypO‘lHOﬁ ACATCIIbHOCTH,
pacno3HaBaTh NPCAITIOCHIIIKN KOH(l)HI/IKTHI:IX CI/ITyaHI/Iﬁ n cMAT4YaTh KOH(l)HI/IKTBI;



Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PECHUS C MCIIOJIE30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATH ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHHON U MHIUBHYaTbHOW PabOTHI;

BBIOMpAaTh TEMATHKY M METOJ[bI COBMECTHBIX IECHCTBHI C Y4€TOM OOIIMX WHTEPECOB U BO3MOXKHOCTEU
KakKJIOTO YJIeHA KOJIEKTHBA,

MPUHUMATh LEMH COBMECTHOM JESATEIILHOCTH, OPraHMW30BHIBATH M KOOPJAMHUPOBATH JCHCTBHS 1O €6
JIOCTHXKCHHIO: COCTaBJIATh TUIAH JIEHCTBUM, pacCIpeIeNIATh POJIU C YIETOM MHEHHI YYaCTHUKOB, 00CYXK/IaTh
pe3yJIbTaThl COBMECTHOM Pa0OTHI,

OIICHMBAaTh KaueCTBO CBOETO BKJIAJa M KAKJOIO YYaCTHHUKA KOMAaHAbI B OOIIMIA pe3yiabTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

mpejiaraTh HOBBIC IIPOCKTHI, OILCHMBATh MIACH C IO3MIMH HOBH3HBI, OPMTHHAJIBLHOCTH, HMPAKTHYCCKOM
3HAYMMOCTH;

OCYILECTBISTH MO3UTUBHOE CTPATETHUECKOE TTOBEJCHUE B PA3ITMYHBIX CUTYAIHSX, IPOSBIATH TBOPUECTBO U
BOOOpakeHHe, OBITh HHUIIHATHBHBIM.

PeryasiTuBHble yHHBepcaIbHbIe YueOHbIe AeiicTBUSA
Camoopranusaunms:

CaMOCTOSITETIbHO OCYIIECTBIISTh ITO3HABATENBHYIO MAEATENILHOCTh B 00JacTd (U3MKH U aCTPOHOMHH,
BEISBIIATH TTPOOJIEMBI, CTABUTH U (POPMYITHUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITETIHO COCTaBIATh IUIAH pELIEHUs pPacdE€THBIX M KadeCTBEHHBIX 3aj]ad, IJIaH BBITOJHEHUS
MPaKTUIECKOU PadOTHI C yUETOM UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TPEANIOUTCHUH;
JIaBaTh OLIEHKY HOBBIM CUTYAallVsIM;

pacLIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTECHHIH;

JIeNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIlICHHE;
OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHHIO U NPOSIBIICHHUIO SPYIULIHNU B 00J1aCTH (PU3UKH, TOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTenbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTpOHB, 3MOLMOHAIbHbIN HHTEIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUIM, BHOCHUTb KOPPEKTHBBI B J€ATECIBHOCTh, OLEHHUBaTb COOTBETCTBHE
pE3yIBTAaTOB LENSIM;

BJIaJICTh HABBIKAMU MMO3HABATEILHON pe()IeKCHU KaK OCO3HAHUS COBEPINAEMBIX JICHCTBUN M MBICITUTEIBHBIX
MIPOLIECCOB, UX PE3YIbTATOB H OCHOBAHUII;

WCIIOJIb30BaTh NPUEMBI peIIEKCUH JJIsl OLIEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIECHUS 110 UX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;

MIPUHAMATH ce0s1, TOHMMasi CBOM HEJJOCTATKH M IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'yMEHTHI APYTUX IIPHU aHAJIU3€E PE3YJIBTATOB ACSITEIbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIUOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3YJILTATOB OCBOSHHS MTPOTPAMMBI 10 (PU3UKE JIJIsl YPOBHS CPEHETO 00IIEro
oOpasoBaHMss y  OOYyYalOIIMXCS  COBEPIICHCTBYETCS  SMOLMOHAJIBHBIM  MHTEUICKT,  IPEAIoJararonui
c(hopMUPOBAHHOCTE:

CaMOCO3HAHMsI, BKJIOYAIOIIETO CHOCOOHOCTh IMOHMMAaTh CBOE SMOLMOHANBHOE COCTOSHHE, BHICTH
HanpaBJICHUsI Pa3BUTHUSI COOCTBEHHOM AIMOLMOHATILHOM c(epbl, OBITH YBEPEHHBIM B ce0€;
CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPHHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh alallTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONIEH CTpPEMJICHHE K J[OCTIDKEHHIO IEIH W YCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/S U3 CBOMX BO3MOYKHOCTEH;

SMIIaTUH, BKIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh 3MOLMOHANBHOE COCTOSIHUE OPYTHX, YUUTHIBATH €0 NpPU
OCYIIIECTBIICHUN OOIIEHHUS, CTOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMUIO;



COMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpanMBaTb OTHOIICHUA C JAPYIrUMU JIFOAbBMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

[NPEJIMETHBIE PE3VJIbTATbBI

K xonmy oOyuenus B 10 Knacce TpeaMeTHBIC pe3yNbTaThl Ha YrIIyOJIEHHOM YpOBHE JOJDKHBI OTpaskaTh
c(hOpMHUPOBAHHOCTH y 00YUJAIOITUXCS YMEHUH !

MOHUMATh POJIb GU3UKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, SKOJIOTHYECKOH, COLMAILHON M STHYECKON
cdepax IesTeIbHOCTH YEJI0BEKa, POJIb U MECTO (DU3UKHU B COBPEMEHHOM Hay4YHOH KapTHHE MHpa, 3HAYCHHE
OTIHCATENhHOMN, CHCTEMATH3UPYIOIIEH, OObICHUTENBHOW U TPOTHOCTHYECKON PYHKINH (PU3NIECKON TEOPHH
— MEXaHUKHU, MOJEKYIIpHON (DUM3MKKM M TEPMOAMHAMMKH, POJib (PU3NYECKOM Teopud B (HOPMHUPOBAHHUU
MIPEJICTaBICHUH 0 (PM3NUECKON KapTHHE MUpPa;

pa3nnvaTh yCIOBUS NMPUMEHHUMOCTH Mojesel (u3ndeckux Tel M TpOLEeccoB (SBJICHHI): WHEpIHaIbHAsS
cucrema otTcuéra, aOCONIOTHO TBEPHOE TeJo, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE BIKEHHE,
CcBOOOJHOE TaJCHUE, a0CONIOTHO yrpyras nedopMaiis, aOCONIOTHO yNpyroe ¥ abCONIOTHO HEYNPyroe
CTOJIKHOBEHMSI, MOJICIIN Ta3a, JKUIAKOCTH M TBEPJOTO (KPUCTALTMYSCKOTO) Tella, UcaIbHBINA a3, TOYCUHBIH
3apsif, OHOPOJIHOE NEKTPHUUECKOE M0JIE;

pasiuyaTh yCIOBUS (TpaHUIIB, OONACTH) MPUMEHUMOCTH (DH3MYECKUX 3aKOHOB, MOHHMATh BCEOOITHIt
xapakTep (yHIaMEeHTabHBIX 3aKOHOB M OTPaHUYEHHOCTD UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;
AQHAJM3UPOBATh U OOBSACHATH MEXaHMYECKHE IPOLECCHl M SIBJICHMSA, HCIIONb3YS OCHOBHBIC IOJIOKECHUS U
3aKOHBl ~ MEXaHHUKM  (OTHOCHUTENBHOCTH  MEXAHHYECKOro  IBIXKEHUS,  (POpMynasl  KMHEMAaTHUKH
PaBHOYCKOPEHHOTO JBIKEHHUS, NpeoOpa3zoBaHust lanmies 11 CKOPOCTH U IEPEMEILEHHS, 3aKOHbBI
HeroToHa, mpuHIMI OTHOCHUTENbHOCTH ['anmmies, 3aKOH BCEMHPHOTO TSATOTEHHS, 3aKOHBI COXpPaHEHHS
UMITYJIbCA U MEXAaHUYECKOH SHEPTHH, CBS3b PA0OTHI CHITBI C U3MEHEHHEM MEXaHHYEeCKOH SHEPIHH, YCIOBUS
paBHOBecHs TBEPIOTO Teja), MPH 3TOM HCIIOJIb30BATh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, yKa3bIBaTh
YCIIOBUSI IPUMEHUMOCTH (PM3MUYECKHX 3aKOHOB: MpeoOpa3zoBaHuil ["amwuies, BTOPOTO U TPETHETO 3aKOHOB
HrroToHa, 3aKOHOB COXpaHEHHUS UMITYJIbCA U MEXaHUYECKOH 3HEPTuH, 3aKOHAa BCEMUPHOTO TATOTEHUS;
AQHAJTM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SBJICHMS, UCIONIbB3Ysl OocHOBHBIE mosokennss MKT u
3aKOHBl MOJICKYJISIpHOH (U3MKM M TEPMOAMHAMHKH (CBS3b [JaBJICHWS WICAJbHOTO rasza co CpegHeil
KUHETHYECKOH 3HEprueil TEIuIoBOro IBIXKEHHS M KOHLEHTpAlMEHd ero MOJIEKYN, CBS3b TEMIIEPaTypbl
BEIIECTBA CO CpEOHEH KWHETHYECKOH SHeprueil TEIUIOBOrO JBMKEHHUS €ro YacTHl, CBS3b JABJICHUS
UICATBHOTO Ta3a C KOHIEHTpAlMel MOJIEKYJ M €r0 TeMIlepaTypol, ypaBHeHue MenneneeBa—Knaneripona,
NEePBBIA 3aKOH TEPMOJIMHAMUKHM, 3aKOH COXPAHEHHUs SHEPriuM B TEIUIOBBIX IIpoleccax), NpH 3TOM
WCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHUMOCTH YPaBHEHUA
MenpeneeBa—Kianeiipona;

aHATM3UPOBATh W OOBACHATH OJIEKTPUUYECKHE SBJICHUS, HCIIONb3ySd OCHOBHBIE IIOJIOKEHHS M 3aKOHBI
SNIEKTPOJAMHAMHUKN (3aKOH COXpaHEHHs JJIEKTPUYECKOTo 3apsijaa, 3akoH KysoHa, MOTEHIHANTbHOCTh
3IIEKTPOCTATHYECKOTO MOJIS, MPUHLIMI CYNEPHO3ULUH dIEKTPUUECKUX TOJNEH, IPU 3TOM yKa3bIBasi yCIOBUS
NpUMEHUMOCTH 3aKoHa KysoHa, a TakKe MpakTHYeCKd Ba)KHbIE COOTHOLICHHMS: 3aKOHBI OMa sl yuacTKa
LENH U U1 3aMKHYTOW 3JIEKTpUYecKo 1enu, 3akoH Jxoynsa—Jlenna, mpasuna Kupxroda, 3akonst Gapanes
JUTS DIIEKTPOJTU3a);

OTUCHIBATH (PU3MYECKHE TIPOIIECCHI U SIBJIICHUS, UCTIONB3YsI BEJIMYMHBL: IEpeMeIleHIe, CKOPOCTh, YCKOPEHHE,
UMITYJIBC T€JTa M CHUCTEMBI TeJ, CHJIa, MOMEHT CHJIbI, JaBJIEHHE, MOTCHUIHAIbHAs 3HEPrHsl, KHHETHYECKas
SHEPrusi, MeXaHNuecKas PHEprusi, padoTa CHIIbI, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUIa TSKECTH, CUIIa
YIOPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, SHEPTHA B3aMMOJCHCTBUSA Tena ¢ 3emiéld BOIM3U e€ MOBEPXHOCTH,
SHEprus ynpyroi nedopmMaluy NpyKHUHbI, KOIUYECTBO TEIUIOTHI, a0CONIIOTHAS TeMIIepaTypa Tefa, padora B
TEpMOJIMHAMUKE, BHYTPEHHSAS SHEPIus HACAIbHOTO OJHOATOMHOIO rasza, padoTa HAEaNbHOIO Tasa,
OTHOCHUTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ maeanmbHOro TEIIOBOro IBUTATeNsl; JJIEKTPUUECKOE TIOJeE,
HaNpsHDKEHHOCTD JEKTPHUUYECKOTO MO, HANPsHKEHHOCTD MO TOYEYHOT0 3apsiia WK 3apsHKEeHHOTO 1apa B



BaKyyMe€ ¥ B JUDJEKTPHUKE, TMOTEHIHAT DJIEKTPOCTATHYECKOTO TOJS, pPa3HOCTh TMOTEHINAJIOB,
AIIEKTPOJIBIKYIIAsl CHJIAa, CHJIa TOKA, HAINpPsDKEHHE, MOIMHOCTH TOKA, JJIEKTPUYEcKas EMKOCTh TUIOCKOTO
KOHJICHCATOpa, CONPOTHBIEHHE YYacTKa LEMU C IIOCIICOBATENbHBIM H IMapajUIebHBIM COETUHEHHEM
PE3UCTOPOB, PHEPTHS HNEKTPHUIECKOTO OISl KOHACHCATOPa;

OOBSICHATE OCOOCHHOCTH TPOTEKaHUS (UINUECKUX SIBJICHUH: MEXaHHYECKOe JBIKECHHUE, TEIUIOBOE
JBIDKEHHE YacTHUIl BEUIECTBAa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MABIXKEHHE, MUPQY3us, HCIapeHHe,
KHWIIEHUE M KOHJCHCAIUs, MJIaBIeHNE U KPUCTAIIN3alMs, HAlPaBIeHHOCTh TEIJIONepeIaun, dIeKTPU3aIys
T€J, SKBUITOTEHIUAIBHOCTH MTOBEPXHOCTH 3apsKEHHOTO POBOTHUKA,;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OIHOW (DM3NYECKOW BENMYUHBI OT APYTrOM C HCIOJIH30BAHHEM
OpSAMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpOBaTh pe3yibTaTbl MOIY4YEHHON
3aBUCHUMOCTH (PU3UUECKUX BEIIMYMH B BHJE I'PaUKOB C YIETOM aOCOMIOTHBIX MOTPEIIHOCTEH N3MEPEHHH,
JIeNaTh BBIBOJBI IO Pe3yIbTaTaM UCCIIEOBaHuUS;

MPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PU3NYECKHX BEIHYMH, MPH 3TOM BBIOMPATh ONTHMAIbHBIA METOI
M3MEpEeHHsI, OIIEHNBATH a0COOTHBIE U OTHOCHUTENBHEIE MTOTPEITHOCTH MPSMBIX M KOCBEHHBIX N3MEPEHUH;
NPOBOJWUTH OMBITHI 10 MPOBEPKE NPEATIONKEHHOW THIIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT, COOMpAaTh
AKCIIEPUMEHTAEHYI0 YCTaHOBKY, aHAIM3UPOBATH TOJIYYCHHBIE Pe3yJabTaThl W JAeNaTh BBIBOJ O CTaTyce
MIPEI0KEHHOMN TUTIOTE3HI;

coOmonarh TpaBuia O€30MacHOTO TpyAa MpH MPOBENSHHH HCCIEJOBaHUA B paMKax Y4eOHOro
AKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIIeI0BATENFCKON M POSKTHON JMeSTENFHOCTH C UCIIONB30BaHUEM
M3MEPHUTETHHBIX YCTPOMCTB U IA00OPATOPHOTO 00OPYAOBaHUS;

peliaTh pacuéTHbIC 3aJa4Yd C SBHO 3aJaHHON W HESBHO 3aJlaHHONW (PU3UYECKOH MOJEIbIO: Ha OCHOBaHHH
aHaJM3a YCJIOBUS OOOCHOBBIBaTh BBIOOp (DM3MUECKOW MOCIH, OTBEYANOINCH TpeOOBaHMAM 3a/add,
NPUMEHSATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3NUECKUX TEOPUH MPHU HCIIOIB30BaHHU
MaTeMaTHUYeCKUX METOJIOB peIIeHHs 3ajad, MPOBOAMTH PAacuéThl HA OCHOBAaHHM HMEIOIIUXCA TaHHBIX,
aHAIM3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHHUS C YUETOM MOIyUYEHHBIX Pe3yJIbTaTOB;
peliaTs KaueCcTBEHHBIE 3a/1a4M, TPeOYIoIUe MPUMEHEHHs 3HAaHWH W3 Pa3HBIX pa3ielioB Kypca (U3WKH, a
TaKKe€ MHTETPallMd 3HAHUM M3 JPYTHX MPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTpauBaTh
JIOTHYECKYIO IIETIOYKY PACCYKICHUH C OMOpOil Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hU3NYecKue
SIBIICHUS;

WCIIONB30BaTh TEOPETUUYECKNE 3HAHUS I OOBSICHEHUS OCHOBHBIX IMPHUHIUIIOB PaOOTHl M3MEPHUTEIHHBIX
MPUOOPOB, TEXHUYECKUX YCTPOHUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJUTH MPUMEPHI BKJAJla POCCHUICKHX W 3apyOeKHBIX YUEHBIX-QU3UKOB B pPAa3BHTHE HAYKH, B
00BSICHEHHE TTPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHH;

aHAIM3WPOBATh M OILIEHWBATh IMOCIEACTBHAA OBITOBOM M TPOW3BOJCTBEHHOW [EATENHHOCTH YEIOBEKa,
CBSI3aHHON ¢ (PU3MYECKMMH MPOIECCaMU, C IMO3MIUN SKOJOTHUECKONW Oe30MacHOCTH, MPENCTaBICHUH O
paliOHAIBHOM TPUPOAOINONB30BaHUM, a TaKKe€ pPasyMHOM HCIIOJIB30BAaHUM JIOCTHKEHUM HAyKu H
TEXHOJIOTHH JJIs1 JaIbHEHUIIIEro pa3BUTHsI YEJIOBEYECKOro 00I1eCTBa;

NPUMEHSTh pa3IndHble criocoObl paboThl ¢ WHpOpPMaIel (U3HIECKOTO COJepKaHUs C HUCIIOJIb30BAaHHEM
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTHM, MPH 3TOM HCIIOIH30BATh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TIOMCKA, 1mepepaboTKu U MPEIbsIBICHUS YIeOHOW M HAYYHO-IIOMYJISIPHON WHQOpMAITUH,
CTPYKTYPUPOBAHUS U UHTEPIPETAIUH HHOOPMAIINH, TIOTYUYEHHON M3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAIM3UPOBATh TMOJIyYaeMylo HMH(OPMALHIO M OIEHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS
3HaHWi, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA HH(OpMAIINK;

NpPOSIBIISATH OPraHU3alMOHHBIE M TO3HABaTENbHBIE YMEHHsl CaMOCTOSTEIBHOTO NPHUOOPETEHHS HOBBIX
3HAHHUU B TIPOIIECCE BHIMTOJHEHUS MPOCKTHBIX U Y4eOHO-HNCCIIEeI0BATEIBCKUX padoT;

paboTaTte B Tpymme ¢ HCIOJHEHHEM pPa3IMUHBIX COLUAIBHBIX POJEH, IUIAHUPOBATh pabOTy TPYIIIHL,
PpalMOHANIBHO PACHpPEIENATh NEATENbHOCTh B HECTAHJAPTHBIX CHUTYyallUsAX, aJA€KBaTHO OLEHUBATh BKJIAJ
Ka)XIIOTO U3 YYaCTHUKOB TPYHIIBI B PELICHUE pacCMaTpUBAEMO poOIIeMbl;

NPOSIBIISATH MOTHBAIMIO K Oyaymiell mpoecCHOHANLHONW JAEATENLHOCTH TO CIEIUaIbHOCTSAM (HU3HKO-
TEXHUYECKOTO IPOQHIISL.



K xonmy oOyuenms B 11 Knacce TpeaMETHBIC pe3yNbTaThl Ha YIIIyOJIEHHOM YpOBHE JOJDKHBI OTpaskaTh
c(hOpMHUPOBAHHOCTH y 00YUJAIOLITUXCST YMEHUI:

NOHUMAaTh PONb (U3UKA B OKOHOMUYECKOH, TEXHOJOTMYECKOH, COIMANbHOW W 3THYECKOH cdepax
JeSITeIbHOCTH YEIOBEKa, POJIb U MECTO (PM3HKH B COBPEMEHHOW HAYYHOH KapTHHE MHPA, POJIb aCTPOHOMUHN
B IPaKTHYECKON MAEATENbHOCTH YeNOBeKa U JalbHEHIIeM Hay4yHO-TEXHHYECKOM pa3BUTHH, 3HAUEHHUE
OMHUCATEeIbHOM, CHCTEMATU3UPYIOLIEH, 00BSICHUTENBHOW W IPOTHOCTHYECKOH (PyHKIMI (PU3UUECKON TEOpUH
— DIIEKTPOAWHAMHUKH, CIECUUATBHOW TEOPUHM OTHOCHUTEIBHOCTH, KBAaHTOBOW (DM3WKH, pONb (U3UUECKON
TeopHuH B (OPMHUPOBAHUH MPEACTABICHUN 0 PU3MUECKOI KapTHHE MHUpa, MECTO (PU3MYECKON KapTHHBI MUpPa
B O0ILIEM pSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;

pasinyaTh yCJIOBUS INPUMEHMMOCTH MOJeNed (QU3MYECKHX TeJl MU IPOLECCOB (ABJICHUIN): OJHOPOIHOE
JNEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE MOJIsl, TAPMOHUYECKHE KOJIeOaHusl, MaTeMaTHYeCKUi MasiTHHUK,
UJeanbHBIH NPYKUHHBI MasTHUK, TAPMOHUYECKHE BOJIHBI, UACATBHBINA KOJIEOATEeIbHBIH KOHTYp, TOHKas
JIMH3a, MO/IeTIel aToMa, aTOMHOTO S/jpa U KBAHTOBOI MOJIETH CBETA;

pasiuyaTh yCIOBUS (TpaHUIIBI, OONACTH) MPUMEHHUMOCTH (DH3MYECKUX 3aKOHOB, MOHHMATh BCEOOITHIt
xapakTep QyHIaMEeHTAbHBIX 3aKOHOB M OTPaHUYEHHOCTD UCIIOJIb30BaHMS YACTHBIX 3aKOHOB;
AQHAJTM3UPOBATH U OOBSICHATH 3JIEKTPOMArHUTHBIE POLIECCH U SBJICHUS, HCIOIb3YS! OCHOBHBIE TTOJIOKEHUS U
3aKOHBI JEKTPOAUMHAMUKH U CIIELHUAILHON TEOPHH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHMS 3JEKTPUUECKOrO
3apsna, cuina Amnepa, cuna JlopeHna, 3aKOH AIEKTPOMarHUTHOW MHAYKUuUM, npasuio Jlenna, cszp DC
CaMOMHJIYKIIMH B D3JEMEHTE JJEKTPUYECKOW IIEMH CO CKOPOCTBIO H3MEHEHMsI CHJIBI TOKa, IOCTYJAThI
CTEIMAEHOW TEOPHH OTHOCUTENFHOCTH DUHINTEHHA);

aHATM3UPOBATh U OOBSCHITH KBAHTOBBIC MPOLECCHI H SIBIICHHS, UCIOIB3YS MMOJIOKEHHUSI KBAHTOBOH (DPU3HUKH
(ypaBHenue DiHImITEHHA s PoTod(PdexTa, MepBrId U BTOPOM MOCTyIaThl bopa, IPUHIUI COOTHOIICHHUS
HeonpenenénHocreil ['elizenOepra, 3aKOHBI COXpPAHEHHs 3apsiIOBOIO M MAacCOBOIO YHCEN M JHEPrud B
AEPHBIX PEAKLUsX, 3aKOH PaAMOaKTHBHOTO pacnaa);

OTHUCHIBATh (PU3MUECKHE TPOLECCHl M SIBICHHS, UCIONB3YsI BEIUYMHBI: HANPSHKEHHOCTH 3JIEKTPHUYECKOTO
T0JIs, OTEHIHAII ANEKTPOCTATHUECKOTO OIS, PAa3HOCTh MOTEHINAIOB, 3JEKTPOABIKYIIAS CHIIa, MHAYKLINS
MarHMTHOTO TIOJIA, MAarHMUTHBIA TIOTOK, cuja AMrepa, WHAYKTHBHOCTb, OJJIEKTPOJBIKYIIAs CHIIa
CaMOMHJIYKIIMH, DHEPrHsl MarHUTHOTO TOJS TMPOBOJHHKA C TOKOM, PEISTUBUCTCKUNA WMITYJIbC, TOJIHAS
SHEPTUsl, SHEPTHs OKOsI CBOOOJHON YaCTHLIBI, SHEPTUsI U UMITYJIbC (DOTOHA, MAaCCOBOE YMCIIO U 3apsij sapa,
SHEPIHsl CBA3H SIpa;

OOBSICHATE  OCOOCHHOCTH  MPOTEKaHHWs  (QU3MYECKHX  SBJICHUH:  OAJIIEKTPOMArHUTHAS  WHIYKIHSA,
CaMOMHJYKIIMsI, pe30HAHC, MHTep(EepeHIHs BOJIH, TUPPAKIU, AUCTICPCHS], TTOJTHOE BHYTPEHHEE OTPaKeHHE,
doroanextpuueckuii dpdext (horoaddekt), anbha- u Oera-pacnaabl sAACp, TaMMa-H3Iy4YCHUE sIEp,
(bu3NYecKue MPUHIMITLI CIEKTPAILHOTO aHANIN3a U pabOTHI Jia3epa;

ONpEACATh HANpaBJIEHUE HHIYKIUM MarHUTHOTO IOJIA NPOBOJAHHMKA C TOKOM, CHIBl AMIeEpa U CHIIBI
Jlopenua;

CTPOUTh M300pakeHHE, CO3[aBacMO€ IUIOCKHUM 3€pPKaJIOM, TOHKOW JIMH30M, M pAacCUUTHIBATH €ro
XapaKTePUCTHKH;

MPUMEHSTH OCHOBOIIOJIArAIOIUE ACTPOHOMHYECKHE TIOHSATHS, TEOPUU U 3aKOHBI JUIS aHAITN3a U 00bSICHEHUS
(u3NUECKUX MPOLECCOB, NPOUCXOAANINX B 3BE3AAX, B 3BE3NHBIX CHCTEMax, B MEKIaJIAKTHUECKON Cpele;
JBWKEHHSI HeOECHBIX TeJl, SBOJIIONNH 3BE31 U BeeneHHoid;

MPOBOJUTH HCCIEIOBAHNE 3aBHCHMOCTEH (PU3NYECKUX BEIWYMH C HMCIIOJIB30BAHUEM TPSMBIX H3MEPEHHMH,
NPY 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI MOJYYEHHON 3aBHCUMOCTH (PH3MUYECKHX
BCIIMYMH B BHAE TPadUKOB € Y4ETOM aOCOMIOTHBIX IMOTPEIIHOCTEH HW3MEpEeHHH, IelaTh BBIBOABI IO
pe3ynbTaTaM UCCIIECIOBAHHS;

NPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIMYMH, NP 3TOM BBIOMpPATh ONTHMAJIbHBIA METO[
U3MEpPEeHHs], OLIEHUBATh A0COMIOTHBIE U OTHOCUTEIIbHBIE [IOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIL;



NPOBOJWTH OMBITHI 10 MPOBEPKE TNPEAJIOKEHHONW THIOTE3bl: IJIAHHPOBATb OSKCIEPUMEHT, cOOUpaTh
9KCIEPUMEHTABHYIO YCTaHOBKY, aHAJM3UpPOBATH IMOMYYCHHBIC pE3yJbTaThl M JENaTh BBIBOJ O CTaTyce
NPESIOKECHHON THIIOTE3bI;

OIMCBIBATh METOBI ITOIyYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOnromate TpaBWia O€30MacHOTO TpyJda NP TPOBEACHWM WCCIEAOBAaHWI B pamMKax ydeOHOro
IKCIIEPUMEHTA, IIPAKTUKYMa U y4eOHO-MCCIIeI0BATEIILCKON U IIPOCKTHOM AESITEIbHOCTH C UCIIOJIb30BaHUEM
M3MEPHUTEIHHBIX YCTPOMCTB U IA00OPATOPHOTO 00OPYAOBAHUS;

pemath pacu€THbIC 33/a4M C SIBHO 3aJaHHOM M HESIBHO 33aJaHHOW (PU3MYECKOW MOJENbI0: Ha OCHOBAHHH
aHanM3a YCJIOBHS BBIOMpaTh (U3MYECKHE MOZENH, OTBEYarollue TPeOOBaHUSAM 3aJauyd, IPUMEHATh
dbopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJaThl (U3MUYECKHX TEOpUil MNpH HCIOIb30BAHUU
MaTeMaTHYECKUX METOJ0OB PELICHMS 3ahad, MPOBOAUTH PAcYEThl HA OCHOBAHMM HMEIOIIMXCS AAHHBIX,
AHAJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOBI PEIICHHS C YUETOM IOIYyUCHHBIX Pe3yJIbTaTOB;
pelaTh KaueCcTBEHHBIE 3a[auu, TpeOyrollne MpUMEHEHHsI 3HAaHWK M3 Pa3HBIX pa3lenoB Kypca (usuku, a
TAaKXXC HHTCrpanun 3HAaHUH U3 Apyrux nmnpeaMETOB CCTCCTBCHHO-HAYYHOI'O0 IMKJIA! BBICTPpAMBAThH
JIOTHYECKYIO IETIOYKY PacCyKICHUH C OMOpoil Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hHU3NYecKue
SIBIICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHMS Ui OOBSCHEHUS] OCHOBHBIX IPUHIMIIOB pabOThl M3MEPHUTEIBHBIX
npUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOIOTHIECKUX MPOIIECCOB;

NPUBOIUTH NPUMEPHl BKJIala POCCHMCKUX U 3apyOeXHBIX YU€HBIX-(QU3MKOB B DPa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

AHAJIM3UPOBATL M OLCHUBATH IMOCICACTBUA 6bITOBOI71 u HpOI/I3BOIlCTBCHHOI\/'I JCATCIIBHOCTU YCJIOBCKA,
CBSI3aHHON ¢ (M3MYECKUMH TPOIECCAMH, C IO3UIMA SKOJIOTHYECKOW OE30MacCHOCTH, IPENCTaBICHUN O
palMOHATIBHOM MPUPOAONOJIB30BAaHUM, a TaKKe pa3yMHOM HCIIOJb30BAHMM [JOCTIDKCHHH HAyKHd U
TEXHOJIOTHH JAJIs1 JAJIbHEHUIIEro Pa3BUTHsI YeJIOBEUECKOro 00I11eCTBa;

NPUMEHSTh pa3indHble crocoObl paboThl ¢ WHpOpPMaIeld (U3HYECKOTO COJepKaHUs C HUCIIOJIb30BAaHHEM
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE
TEXHOJIOTHH JJISl TIOMCKa, MepepaboTKU M MpeabsBIeHUs YIeOHOH M Hay4HO-TIOMYJSIpHOW MH(OpMaIuH,
CTPYKTYPUPOBAHHUS U MHTEPIPETALUN HH)OPMALIH, TIOIYYEHHON U3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aQHAJTM3UPOBATH MOJy4aeMyl0 MH(OPMAaIHMIO M OLEHHBATH €€ NOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIUXCS
3HaHUH, TaK 1 Ha OCHOBE aHAJIM3a HCTOYHUKA HH(OpMAaLNY;

MPOABJIATH OPraHU3AIMOHHBIC W II03HABATCJIIBHBIC YMCHHA CaMOCTOATCIIBHOIO HpI/IO6peTeHI/I$I HOBBIX
3HAHWI B MPOLIECCE BBITOIHEHUS MMPOEKTHBIX U YUeOHO-UCCIIE0BATEIbCKUX paboT;

paboTaTh B TpyIIe C HCIOJHEHHWEM pAa3IUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBAaTh PabOTy TPYIIIBL,
palMOHAJIBHO PACIpPENEATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUdX, aJ€KBaTHO OLIEHWBATh BKJIA[
Ka)JIOTO U3 YYaCTHHKOB TPYIIIBI B PELICHUE pacCMaTPpUBAEMOI TPOOIEMBI,

NpPOSIBIIATH MOTHBALMIO K Oyaymieidl mpodeccHoHanbHOW AEATENbHOCTH IO CIEHUaIbHOCTAM (PU3HKO-
TEXHUYECKOTO POQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

Paszxen 1. HAYYHBIA METO/ IIO3HAHUSA ITPUPOIbI

IpakTnyec
KHe padoThl

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Hayunsblii MeTO1 TO3HAHUS

1.1 6
MPUPOJIBI
Utoro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5 1
54 3aKOHBI COXPaHEHUS B 10 1
MEXaHUKE
Wroro mo pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHoBBI
3.1 MOJIEKYJIIPHOKMHETHYECKOU 15 1
Teopun
3. Tepmonunamuka. TeroBeie 20 1
MAaIIHHbI
ArperatHbie COCTOSIHUS
3.3 BemectBa. ®a3oBrle 14 1
MIEePEXO0/IbI
Hroro mo paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEeKTpUYECKOE T0JIe 24 1
4.9 ITocTosHHABIN ) 24 1
AIIEKTPUIECKHUI TOK
4.3 Toku B pa3mUYHBIX cpeax 6
Hroro mo pazaeny 54

Paznen 5. PU3HUYECKHUH MPAKTUKYM

5.1

DuU3NYECKU MPaAKTUKYM

16

16




Hroro no pazneny 16

PesepBHoe Bpems 10

OBUIEE KOJIMYECTBO YACOB

I10 TTIPOI'PAMME 204

16




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undgposbie)
n/ pa3jiejioB U TeM Bcer KonTpoJbHbl IIpakTnyecku
oOpa3oBaTeJIbHbI
1| NMporpamMmbl 0 e padoThl e padoTsl
e pecypchbl
Pa3znen 1. JIEKTPOAUHAMMUKA
11 MarunuTHOe nojue 14
12 DNIeKTpOMarHuTHas 13 1
WHYKIAS
Utoro no pazneny 27

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

21 Mexanuueckue 10
KoJIeOaHus
99 DIIeKTPOMarHUTHBI 15
€ Kosie0auus
Mexanuueckne n
2.3 AIIEKTPOMAarHUTHEIE 10 1
BOJIHBI
24 OnTtuka 25 1
Wroro mo paszneny 60
Pa3znes 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 Ocuosst CTO 5 1
Uroro no pazaeny 5

Pasznen 4. KBAHTOBASA ®U3UKA

KopnoyckynsapHo-

4.1 PHyCXyIvip 15
BOJIHOBOM JlyaJin3M

4.2 dusnka atoma 5
duznka aTOMHOTO
anpa u

43 AP 5
3JIEMEHTAPHBIX
qaCTHI]

Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI A

CTPOHOMMHU U ACTPOPU3UKHU

5.1

DIIEMEHTHI
ACTPOHOMHH U
acTpou3uKu

12




Hroro no pazaeny 12

Pasgen 6. PU3MYECKUH IPAKTUKYM

6.1 dusnuecknii 16
MPaKTUKYM

16

Uroro mo pazneny 16

Pazgen 7. OBOBINAIOIIEE IOBTOPEHHUE

CucremaTtuzanus u
00o0mieHne
IPEIMETHOTO
COJIepIKaHUS U

71 OIIbITA 15
NeSITeIIbHOCTH,
pUOOPETEHHOTO
NIPU U3yYCHHUU

Kypca pusuku 10 —

11 xmaccos

Hroro no paszneny 15

PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 170 4

16




10 KJTACC

Tema ypoka

®uzuka — pyHgamMeHTaNbHAs
HayKa o IPUPOJe

IHOYPOYHOE IIVTAHUPOBAHUME

KoauuecTBo yacoB

KoHnrpoJabHbie
Bcero P
padoTsI

IIpakTHyeck
He padoThbl

Jara
U3y4eHust

DJIEKTPOHHBIE
nupposbIe
o0pa3oBaTebHbIE

pecypcesl

Hayunblil MeToA MO3HAHUS U
METO/IBI UCCIIEJOBAHUS
(GuU3NUeCKUX SIBICHUN

OKCIEepUMEHT U TEOpHs B
nporecce MO3HAHUS
npupossl. Habmronenune n
9KCTIEPUMEHT B (DU3UKE

Cnoco0bl n3MepeHus
(U3NYECKUX BETMYUH

AbcomroTHas U
OTHOCHTEJbHAst HOIPETHOCTH
n3MepeHnil PU3NUeCcKux
BEJINYUH

MopenupoBaHue B pHU3HKE.
Ponb 1 MecTo Quzuku B
(bopMupoBaHUH
COBPEMEHHOH Hay4HOH
KapTHHBI MUPA, B
NIPaKTUYECKOU JESATEIbHOCTH
JoAeH

MexaHHuecKoe ABHKEHHE.
Cuctema otcuera.
OTHOCHUTEIHHOCTD
MEXaHHYECKOTO JIBIKEHHS.
[Ipsimast 1 oOpaTHas 3a7a9n
MEeXaHUKH

Paguyc-Bexrop
MaTepuaJbHOU TOUKH, ET0
MIPOEKITNH Ha OCH KOOPAWHAT.
Tpaexropus. Ilepemerienue.
Ckopoctb. X mpoekunu Ha
OCH KOOpAWHAT

PaBHoMepHOE
NIPSIMOJIMHEIHOE ABU)KEHUE.
I'paduueckoe onucanme
PaBHOMEPHOTO
MIPSIMOJIMHEITHOTO JIBUKECHUSI

10

CrnoxeHue nepeMelieHuii u
ckopocrell. Pemenue 3agau

11

HepaBnomepHoe aBuxeHUE.




MrHoBeHHass CKOPOCTb.
Yckopenue. [IpsmonuneitHoe
JBIDKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

12

I'padpmueckoe onmcanue
HPSMOIMHEHHOTO IBHKCHUS
C IIOCTOSIHHBIM YCKOPEHHEM

13

Pemenue 3anau

14

CBoOomHOE MmajgeHue.
YckopeHne cBOOOTHOTO
nafeHus. 3aBUCHMOCTD
KOODPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU U UX

rpaduku

15

16

17
18
19

JBmkeHue Tena,
OpOIICHHOTO O] YTIIOM K
TOPHU30HTY

KpuBosinHeitHoe 1BHXEHUE.
JIBU>KeHHE 10 OKPYKHOCTH.
VYrioBas u TuHEHHAas
ckopocts. [lepuoa u yacrora.
HenTpocTpemMurenbHoe U
[I0JIHOE YCKOPEHUE

Pemenue 3anau
Pemenue 3anau

Pemenue 3anau

20

Pemenue 3agau

i

21

22

23

KontpomnsHas pabora no
TeMe "Kunemaruka"

IlepBelif 3akoH HproTOHA.
WHuepumanbHbie CUCTEMBI
orcuéra. [IpuHiun
oTHOcHUTENbHOCTHU ["ammes.
HewnneprmanbHbie CUCTEMBI
oTcuéra

Cuna. PaBHOe#cTBYIOMAS
cuna. Bropoii 3akoH
Hsrotona. Macca

24

BsaumoneiicTBue Tei.
Tperuii 3akoH Hetorona

25

[Ipunumn cynepnosuuuu
cui. Pemenue 3agau Ha
IIPUMEHEHUE 3aKOHOB
Herotona

26

3aK0H BCEMHPHOTO
TATOTCHHUA. DKBUBAJICHTHOCTD
rPaBUTALMOHHON U MHEPTHOM
MacChl




Cuna TSDKeCTH U yCKOpEeHHe

27 1
CcBOOOHOIO MaeHMs
JIBrkeHne HEOECHBIX TN U
UX HCKYCCTBEHHBIX
28 cryTHUKOB. [lepBast 1
KOCMHUYECKAsk CKOPOCTb.
3akonsl Kemepa
29 Cuna ynpyrocti. 3aKoH 1
I'yka. Bec tena
Cwuna tpenwus. [Ipupona u
30 BHUbI CUJT TpeHI/IH. I[BI/I}KCHI/IC 1
B JKUJIKOCTH U ra3e ¢ y4€ToM
CHJIBI CONIPOTHBIIEHHUS CPEIBI
JaBnenue.
31 T'uapocTatHyeckoe 1
nasienne. Cuna Apxumena
32 Peenue 3anau 1
33 Pewenue 3amgau 1
34 Pewmenue 3amau 1
35 Pewenue 3amau 1
36 Pewmenue 3amau 1
37 Pewmenue 3amau 1
38 Pewmenue 3amau 1
39 Pewmenue 3amau 1
AOGCOJIIOTHO TBEPJI0E TEIIO.
ITocTymarensHoe u
40 Y 1
BpallaTeIbHOE JIBIKCHHE
TBEPJIOTO Tela
MoOMEHT CHJIBI
41 OTHOCHUTEIBEHO OCH 1
BpatieHus. [lneuo cumsl
CnoxxeHue cuil,
MIPUIIOKEHHBIX K TBEPAOMY
42 teny. LeHTp TspKecTH 1
TeJia. Y CIoBus
paBHOBeCHSI TBEPIOTO
Tena. Buasl paBHOBeCuUs
43 Pemenue 3amau
44 Pemenue 3amau
KonTposnbHas pabora o
45 teme "JIlmHamuka. CtaThka 1
TBepJoro Tena"
46 Pemenne 3amau 1
47 Nmnynec MaTepranbHOU 1

TOYKH, CUCTCMBbI




MaTepHaIbHBIX TOYEK.
LlenTp macc cucremsl
MaTepHaIbHBIX TOYEK.
Teopema o aBUXKEHUU
LIEHTpa Macc

48

49

50
51
52
53

54

55

56

HNmmnynsc cuiisl U
M3MEHEHHUE UMITyJIbCa
Tena. 3aKOH COXpaHeHUs
nMItynbca. PeakTuBHoE
JBUKEHHE

MoMeHT uMItybca
MaTepUalbHON TOUKHU.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCA B LICHTPAJIbHBIX
HOJISIX

Pemenne 3amau
Pemenne 3amau
Pemenne 3amau
Perenue 3agay

Pabora cuitel Ha MaoM 1
Ha KOHEYHOM
MepEeMeIICHNH.
I'paduueckoe
npejcTaBieHue padoThI
CHIIBI. MOIITHOCTB CHITBI

Kunernyeckas sHeprusi.
Teopema 06 n3mMeHeHNH
KHHETHYECKON SHEPTHU
MaTepHuaIbHON TOYKU

[loreHumansHble 1
HENOTEHUUAIbHBIE CUJIBIL.
[loTenunansHas sHEpPrusl.
Bropas xocMuyeckas
CKOpPOCTB

i

57

TpeTbst KoOCMuUYeCKas
ckopocTb. CBsA3b pabOTHI
HCEIIOTCHIIMAJIBHBIX CUJI C
N3MEHEHUEM
MeXaHHUYECKON SHEPrHH
CUCTEMEI TeJ. 3aKOH
COXpaHEHUs
MEXaHUYECKON SHEPTUHU

58

Yupyrue u Heynpyrue

CTOJIKHOBCHUAI. ypaBHeHI/Ie




bepnymnu aiia uaeanbHOU
SKUIKOCTH

59

Pemenue 3agau

60

Pemenue 3agau

61

62

Konrtponbnas padota o
TeMe "3aK0HBI COXPaHCHUS
B MeXaHuke"

PasButne npenacraBieHuit
0 MIPUPOJIE TETLIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. Iuddysus.
BpoyHoBckoe nBHXKEHUE

63

64

Crpoenue razoo0pas3HbIX,
KUJKUX ¥ TBEPBIX TEIL.
Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTHUL
BEIIECTBA

Macca u pazmepsl
MOJICKYJT (ATOMOB).
KonmuecTBo BemecTna.
[TocTostaHas ABoramapo

65

66

67

Temneparypa. Temnosoe
paBHoBecue. lkana
Henscus

Perenue 3agay

Wneanpubiii ra3. ['a3oBbie
3aKOHBI

68

69

70

71

YpaBHenue MeHieneeBa-
Kunaneiipona. Pemienue
3amaq

AbcoumoTHast
TeMIieparypa. 3akoH
JanbToHa

Wzomnpoueccel B
HjIeaTbHOM Ta3e C
MTOCTOSTHHBIM KOJIMY€CTBOM
BEIECTBA

I'paduueckoe
npeJcTaBiIeHue
H30MPOLIECCOB: U30TEPMa,
n30x0pa, n300apa

72

OcHOBHOE ypaBHEHHE
MKT

73

Pemenne 3amau




74

75

CBs13b a0CONIOTHOU
TeMIIepaTyphl
TEPMOJIMHAMUYECKON
CHUCTEMBI CO CpeTHEeH
KHHETUYECKOUN 3Heprueut
MMOCTYNaTeIHHOTO
TEIUIOBOTO JABHKEHUS €€
YaCTHII

O6006mmenue u
cucTeMaTHu3aIys 3HaHUM
o teme "OcuoBel MKT"

76

Pemenue 3agau

77

78

KonrponbHas padoTa o
teme "OcHoBsl MKT"

TepmonuHaMuyeckast
cucTema. 3aJlaHue
BHEIIHUX ycaoBuil amst T/I
cucTeMbl. BHemHNe 1
BHYTPECHHHE ITapaMETPHI.
[Tapametpst T/l cucteMbl
KaK CpeIHUE 3HAUYCHUS
BEJIMYHH, OIMMHCHIBAIOIIAX
e€ Ha MUKPOCKOITHYIECKOM
YpOBHE

79

80

81

82

HyneBoe Havano
TEPMOJAUHAMUKHU.
Camorpon3BoIbHAS
penakcauus T/ cuctemsl k
TEILUIOBOMY PABHOBECHIO

Mojens uaeaasLHOro raza
B TepMO)II/IHaMI/IKe.
YcoBus NpUMEHUMOCTH
9TOH MOACIH

YpaBuenue Menzeneepa-
Kitanielipona u BeIpaxeHHE
JUISl BHYTPEHHEW SHEPTUH

Bripaxxenue st
BHYTPEHHEN dHEPIUU
OHOATOMHOTO
HJIeaJIbHOTO Ta3a.
KBazucratnueckue u
HECTATUYECKUE TIPOLIECCHI

83

DrneMenTapHas padboTa B
TEPMOINHAMUKE.
Beruncienue paboThl 1o




rpaduky nporecca Ha pV-
JUarpamMmme

84

85

86

Temonepenaua kax
croco0 M3MEeHEHUs
BHyTpeHHe suepruu T]]
cucTeMbl 0e3 COBEepLICHUS
paboThI

Konsekmus,
TETUIONPOBOAHOCTb,
W3ITy4YeHUe

KommuecTBO TEILIOTHI.
TemnoéMKoCTh Tena.

VY enbHas U MOJIsIpHAst
TEIUIOEMKOCTH BEIIECTBA.
VY aenbHas TemioTa
CropaHusi TOILIUBA

87

PacuéT xommuecTBa
TETUIOTHI TIPH
TeIIonepeaie

88

89

[NonsiTre 06 amuabaTHOM
npouecce. [lepBblii 3aKkoH
TEPMOIUHAMUKHI

KonugecTBO TEMIOTH 1
paboTa KaK Mepsl
VW3MEHEHUs! BHYTPEHHEH
sHepruun T]I cucrteMsl

90

Bropoii 3akoH
TEPMOJAMHAMUKY AJI5
PaBHOBECHBIX U
HEPaBHOBCCHBIX
IIPOLIECCOB.
HeobpatumocTs
MPUPOIHBIX IPOIECCOB

91

92

[TpuHMIIBL NECTBUA
TeruioBbIx MamuH. KIT]]

MakcumanbHOE 3HaUYEHUE
KIIA. Iukn Kapuo

93

Pemenue 3agau

94

DKOJIOTHYSCKUE aCIIEeKThI
HCTIOJIb30BaHUS TETIOBBIX
nBurareiieii. TemmoBoe
3arpsi3HEHUE OKpY Karolien
cpenbl

95

Pemenue 3amau

96

Pemenue 3amau




97

98

99

100

101

102

103

Pemenne 3amau

O6006mmenue u
CHUCTEMAaTH3aLNs 3HAHUI
o Teme ""TepMoauHaAMUKA.
TennoBeie ManIuHLBL"

Kontponbnas pabota no
TeMe "TepMoanHaMuKa.
TerutoBsie MamuHET"

[Tapoo6pa3zoBanue u
koHaeHcauusd. McnapeHue
U KuIneHue. Y neapHast
TEIIOTa MapooOpa3OBaAHUS

Hackimmennasie u
HCHACBIIIICHHBIC HapI)I.
KauecTBennas
3aBUCUMOCTD IINIOTHOCTHU U
JIABIICHUS HACKHIIIICHHOI'O
mapa OT TeMIepaTypshl, UX
HE3aBUCHUMOCTE OT 00BEMaA
HACBIIIIEHHOTO Tapa.
3aBUCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT
JIABIICHUS B KUJIKOCTH

BiraxxHocTh Bo31yxa.
AOcomoTHag u
OTHOCHUTEIbHAS BIIAXKHOCTD

Perenue 3agay

104

TBépnoe Teno.
Kpucrannumueckue u
amMopdHbIe Tena.
AHH30TpONHS CBONCTB
KpHUCTAJUIOB

105

[InaBnenue u
KpHUCTAILTH3AIIHSI.

VY nenbHas TemoTa
rtaBnenus. Cyomumanust

106

Hedopmartiyu TBEPIOTO
tena. Pactsokenue n
cxarue. Caur. Moaynb
IOwura. [Ipenen ynpyrux
nedopmManuii

107

TemnoBoe pacmupeHue
JKUJIKOCTEH U TBEPIBIX
Tel. AHTapMOHU3M
TEIUIOBBIX KOJcOaHUM




108

YaCTHI] BEIECTBA

[IpeobpaszoBaHne YHEPTUH
B (ha30BBIX IIepexoiax

109

110

111

YpaBHEHHE TETLIOBOTO
Oaranca

Pemenne 3amau

IToBepxHOCTHOE
HaTspkeHue. Kanumsipaele
siBreHus. [{aBnenue noq
HCKPUBIICHHON
MTOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlamnaca

112

113

O6o006meHue u
CHCTEMAaTHU3aIMs 3HAHUN
o TeMe "ArperatHele
COCTOSTHHS BEIIICCTBA.
®da3oBbIe IepexoIbl"

KonrponbHas padoTa o
TeMe "ArperaTHele
COCTOSIHUSI BEIIECTBA.
®da3oBbIe TEPeXOIbI"

114

DnekTpu3anus Tea u e€
MIPOSIBIICHHSL.
DNEeKTPUIECKU 3apsi.
JBa Buja 3JIeKTpUYECKHUX
3apsnoB. [IpoBonHUKH,
JTUDJICKTPUKHU U
MTOJTYTIPOBOTHUKH

115

116

OneMeHTapHbBIN
JNEKTPUUECKUN 3apsia.
3aKoH COXpaHEHUs
3NEKTPUYECKOI0 3apsiia
B3aumoaeiicTBue 3apsaoB.
Toueunsie 3apsiapl. 3aKOH
Kynona

117

Pemenue 3agau

118

Onexrpudeckoe moie. Ero
JeHcTBHE Ha
3JIEKTPUUECKHE 3aPsiIbl

119

HanpsxéaaocTthb
3NEKTPUIECKOTO TOJIS.
[IpoOuerii 3apsn. Jiunun
HanpsHKEHHOCTH
3NEKTPUIECKOTO TOJIS.
OmaopoaHOE




120

OJICKTPUYCCKOC I10JIE

IloreHumansHOCTH
BIEKTPOCTATUYECKOTO
mojist. PasHocTh
MIOTCHIIMAJIOB U
HaIpsKECHUE

121

[ToTenuanbHas sHEPrust
3apsna B
BIEKTPOCTATUYECKOM
noie. [lorenmuan
BIEKTPOCTATUIECKOTO
IOJIst

122

123

CBsi3b HaNPSHKEHHOCTH
TIOJIS1 ¥ Pa3HOCTH
MTOTEHLIUAJIOB JJIs
3JIEKTPOCTATHUECKOTO
0TSt

[IpuHuun cynepno3uuuu
3JIEKTPUUECKUX TOJIEH

124

Pemenue 3agau

125

126

ITone ToueuHoro 3apsja.
[Tome paBHOMEpHO
3apsKEHHON cepsl

ITone paBHOMEpPHO
3apsKEHHOTO 10 00BEMY
mapa. [lone paBHOMEpPHO
3apsAKCHHON OECKOHEUHOM
IJIOCKOCTH

127

128

[IpoBonHUKM B
3NEKTPOCTATUIECKOM
noJie. Y cioBue
paBHOBECHS 3apsi0B
JMdneKTpuky u
MTOJTYTIPOBOTHUKH B
3NEKTPOCTATHIECKOM TI0JIE

129

Konaencarop.
OneKTpoEMKOCTh
KOHJIEHCATOpAa.
OneKTpoEMKOCTh
IUIOCKOT'O KOHAEHCATOpa

130

[NapannensHOE
COeIMHEHHE
KOHJIEHCAaTOpOB

131

IlocnegoBarensHOE
COCIUHCHHUC




132

KOHOCHCATOPOB

DHeprus 3apsHKEHHOTO
KOHJIeHCaTopa

133

Pemenue 3agau

134

135

136

JIBr>KeHHe 3apsKeHHOM
YaCTHULIBI B OTHOPOAHOM
3NEKTPUUECKOM T0JIe

Pemenue 3amau
O0600611IeHNE U
cucTeMaTHu3aIys 3HaHuM

o TeMe "DIeKTPHIECKOe
none"

137

138

KonrponbHas paboTa o
TeMe "DIeKTPHIECKOe
nose”

Cuna toka. ITocTosTHHBII
TOK. Y CIIOBUS
CYIIECTBOBaHUS
IIOCTOSIHHOT'O
ANEKTPUIECKOTO TOKA

139

140

Hcrounrku TOKA.
Hanpspkenue u O/1C
3axon OMa 1715 y9acTka
[enu. DIEKTPUISCKOe
COIIPOTHUBJICHUE

141

142

3aBHUCHMOCTh
COTIPOTHBJICHUS
OJTHOPOJTHOTO TIPOBOTHUKA
OT €r0 JUIMHBI ¥ ILIOIAIN
TIOTIEPEYHOTO CCUCHIS

VY nensHoe COnpOTUBIEHUE
BelecTBa. Pentenne 3amau

143

IlocnenoBarensHOE,
napajuieiabHoe,
CMEIIaHHOE COCTMHCHIE
MIPOBOJTHHUKOB

144

Pacuér pa3BeTBIEHHBIX
JNEKTPUYECKHX LIETIEH.
[paBuna Kupxroda

145

Pemenne 3amau

146

Pabora a5eKkTpruecKoro
ToKa. 3akoH /xoyns —
Jlenna

147

Pemenne 3amau




MomHocTb
AIEKTPUUECKOTO TOKA.

148
TermmoBass MOIITHOCTG,
BBIIETIsIeMas Ha PE3UCTOPe

149 Pemenue 3amau
O/1C u BHyTpeHHee

150 COIIPOTHBJICHUE
HCTOYHHKA TOKA
3akod OMa 1S TOJTHOM

151 (3aMKHYTOI1)
3IEKTPUYECKON LENn

152 Pemenue 3amau
MoIHOCTh HCTOYHHKA

153
TOKa

154 Kopotkoe 3amprkanue

155 Konpencatop B uenu
ITOCTOSIHHOT'O TOKa

156 Pemenue 3amau
Pemenue 3agay mo teme

157 "TloCTOSIHHBINM
3IEKTPUYECKHUM TOK"
Pemenue 3amad mo teme

158 "TloCTOSIHHBIHM
3IEKTPUYECKHUM TOK"
Pemenue 3amad mo teme

159 "TloCTOSIHHBIHM
3IEKTPUYECKHUM TOK"
O060011IeHNE U

160 CUCTEMaTH3aIIHs 3HAHUH
1o teme "TlocTOSIHHBIN
BIEKTPUUECKHUM TOK"

161 Pemenue 3amau

162 Pemenue 3amau

163 Pemenue 3amau
KonTposnbHas pabora o

164 teMme "TlocTosTHHBIN
AIEKTPUICCKHIH TOK"
DneKkTpudecKas
MIPOBOAMMOCTH Pa3IMUHBIX

165 BEIICCTB. DJICKTPHUCCKUI
TOK B MeTaJljlax.
CBepXIpOBOANMOCTh

166 DNEKTPUIESCKUM TOK B

pacTBopax u paciiaBax




BJIICKTPOITUTOR. 3aKOHBI
dapagest ISt AIMEKTPOIIN3a

167

168

DNEeKTPUYECKUH TOK B
razax. [Tmazma

ONEeKTPUICCKUI TOK B
Bakyyme. BakyymHbie
npuOOpHI

169

170

DNEeKTPUYECKUH TOK B
TTOJTYTIPOBOTHIKAX

[TonynpoBogHUKOBEIE
npuOOpHI

171

Pemenue 3agau

172

®u3HYECKU IPAaKTUKYM
o Teme "U3mepeHue cuibl
TOKA U HaNpsDKEHUS B
LIEMU TIOCTOSHHOTO TOKa
IIPY TIOMOLIH aHAJIOTOBBIX
1 1 poBBIX
HU3MEPUTENBHBIX
pubopoB" MiH
"3HaKoMCTBO ¢ I POBOI
naboparopuei mo Gpusuke.
[Tpumeps! n3mepeHus
(u3NUECKUX BEINYUH MPH
MTOMOILY KOMIIBIOTEPHBIX
aTYNKOB"

173

PuU3HYECKHUN IPAKTUKYM
no teme "U3zyuenue
HEPABHOMEPHOTO
JBVOKEHHSA C TIEITBI0
OIpeIeNIeHNsI MTHOBEHHOM
ckopoctu"

174

@u3HYECKUN TPAKTUKYM
o Teme "U3mepenue
YCKOPEHUS NpU
HPSMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBIDKEHUH TI0 HAKJIIOHHOM
IJIOCKOCTH'" WITH
"UccnenoBanue
3aBUCUMOCTH ITyTH OT
BPEMEHHU MPHU
PaBHOYCKOPEHHOM
IBIOKEHUN"

175

DU3NYECKUN TPAKTUKYM




176

177

178

o Teme "U3mepenune
YCKOPEHUsI CBOOOTHOTO
nagenns” win "Hzydenue
JBIDKEHHS Tela,
OpOITIEHHOTO
TOPHU30HTATIHHO"

®u3HYECKU IPAKTUKYM
o teme "Usyuenue
IBVDKCHUS Tella 110
OKPY>KHOCTH C
MOCTOSIHHOW 110 MOJYJIIO
CKOPOCTBIO" M1
"Uccnenosanue
3aBUCHMOCTH TIEPHO/Ia
oOpalleH!s] KOHUYECKOTro
MasiTHUKA OT €ro
napameTpoB"
®u3nyecKuil MPaKTUKYM
o Teme "U3mepenue
PaBHOACHCTBYIOIIEH CHUJIIBI
IIpH IBMKEHUH OpycKa 1o
HaKJIOHHOM IIockocTH"
unu "IIpoBepka runoTe3bl
0 HE3aBHCHMOCTH BPEMEHHU
JIBIDKEHUS OpycKa 1o
HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT
ero Maccol"

Ou3nyecKuil MPaKTUKYM
o Teme "HccnenoBanue
3aBUCHUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX
B IIPY)KUHE U PE3UHOBOM
oOpasie, OT ux
nedopmanyn” win
"N3y4eHne nBIKEHUS
CHCTEMBI TeJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOU
yepe3 nérkuit 6;10K"

179

PuU3HYECKHUN IPAKTUKYM
o Teme "U3mepenue
kod(puImeHTa TpeHus 1o
BEITUYHHE YTIIOBOTO

ko3 urmeHTa
3asucuMocTH Frp(N)" nmu
"HccnemoBalue OBHKEHUAS




Opycka 1o HaKJIOHHOH
TUIOCKOCTH € TIEPEMEHHBIM
ko3 purmenTom TpeHus"
niu "U3yuenne IBUKEHUS
rpy3a Ha Bajly ¢ TpeHueM"

180

®u3nyeCKuil MPaKTUKYM
o teme "HccrnenoBanue
YCIIOBHI paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO
OCh BpallleHus" Win
"KoncTtpynpoBanue
KPOHIITEHHOB U pacuér
CHJI YIIPYrocTH" WK
"N3yueHue ycTOHUMBOCTH
TBEPJOTO TeJIa, UMEIOLLETO
IJIOIAH OTIOPHI"

181

Du3HYECKUN IPAaKTUKYM
o teme "U3mepeHue
HMMITyJIbCa Teja 1o
TOPMO3HOMY IIyTH" WX
"M3mepeHue CUilel TAry,
CKOPOCTH MOJIENH
ANEKTPOMOOHIIS U
MOIIIHOCTH CHJIBI TSITH"
nin "CpaBHeHHe
HU3MEHEHUS UMITYJIbCa Tena
C UMITYJICOM CHJIBI" WITH
"UccaenoBanue
COXpPaHEHUS UMITYJIbCa
TIpH YIIPYyTOM
B3aMMOJICUCTBUH" WA
"N3mepenne
KMHETUYECKON SHEPTUU
TeJa 1o TOPMO3HOMY
myTH"

182

Pu3HYECKHUN IPAKTUKYM
o teme "Uzyuenue
M30TEPMUYECKOTO
nporecca (peKOMEHJ0BaHO
HCTONb30BaHKue HU(PPOBOit
nabopaTopun)" WK
"N3y4yeHne n30X0pHOro
nporecca” wim "H3ydeHne
n3obapHOTro npomecca”
i "IlpoBepka ypaBHEHUS
cocrostHAA"




183

184

185

®u3HYECKU PAKTUKYM
o teme "U3mepenue
YAETBHOU TETNTOEMKOCTH"
unu "UccnegoBanue
MpoIecca OCTHIBAHUS
BemiecTa" WiIn
"UccnenoBanue
agmabatHoro Tporecca”
niu "U3yuenue
B3aMMOCBSI3H SHEPTHH
MEXMOJICKYIISPHOTO
B3auMO/JEHCTBUA U
TEeMIIEPaTyphl KUITEHUS
JKuakocrteit”

Du3HYECKHUN TPAKTUKYM
o Teme "M3yuenue
3aKOHOMEPHOCTEMN
WCTIapeHus )KUIKOCTeH"
umu "M3mepenue
YAEIbHOU TEIIOThI
IUIABJIEHUS JIbAA" WA
"N3yueHue cBOICTB
HACHIIICHHBIX MTapoB" WIN
"U3mepeHne abCoNMFOTHON
BIIQ)KHOCTH BO3yXa H
OIIEHKa Macchl TapoB B
nomenieHun". amepenue
koddunmenTta
MTOBEPXHOCTHOTO
HaTSHKEHHSA

®u3n4ecKnii MPaKTUKYM
o Teme "Habmonenne
MIpEBpaLICHNS SHEPTUH
3apsAKEHHOTO
KOHJIEHCATOpa B DHEPTHUIO
H3IIy4eHHsl cBeToauoaa"
i "N3yuenne
MIPOTEKaHUs TOKA B LEMH,
cozepkalen
KOHJIeHCaTop" WIH
"Pacnipenenenune pazHOCTH
[OTEHIINAIOB
(HampspKeHus1) IpH
MOCJIEI0BATEIEHOM
COEJMHEHUU
KOHJIEHCATOpPOB"




®u3HYECKU PAKTUKYM
o Teme "Hccnenosanue
CMEIIaHHOTO COeAMHEHHUS
pe3ucTopos" win
"N3mepenne yaeasHOTo

186 COINPOTHUBJICHHS 1
MIPOBOJTHUKOB" MJIN
"UccnenoBanue
3aBUCUMOCTH CHIIbI TOKA
OT HAPSHKSHUS JIS
JIaMITbl HaKaJIMBaHU"
®u3nyecKuil MPaKTUKYM
o Teme "HaGmronenre
3IEeKTpou3a" Win
"N3mepenue 3apsaa
OHOBAJIEHTHOI'O MoHA"

187 i "VccnemoBanue 1
3aBUCUMOCTH
COTIPOTUBJICHUSA
TEPMOPE3UCTOPA OT
TeMIepaTypsl" win
"CHsITHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKHU auoaa"

188 Pemrenue 3amau 1

189 Pemrenue 3amau 1

190 Pemrenue 3amau 1

191 Pemenne 3amau 1

192 Pemenue 3amay 1

193 Pemenue 3amay 1

194 Pemenue 3amau 1

195 Pemenue 3amau 1

196 Pemenue 3amau 1

197 Pemenue 3amau 1

198 Pemenue 3amau 1

199 Pemenue 3amau 1

200 Pemenue 3amau 1
PesepBHBIii ypoK.

201 O06001meHNE U ) 1
CHUCTEeMaTH3aLNs 3HAHUI
o teme "Kunemarnka"

Pe3epBHBIii ypok.
202 O6o006mmenue u 1

CHUCTEeMaTH3aLNs 3HAHUI
o TeMe " JluHamuka"




PesepBHBIN ypoK.
O06001IeHNE U

203 CHUCTEMATH3ALNS 3HAHUI
o teme "CraTHka
TBepIOTO Tena"

PesepBHbIN ypoK.
O6006mmenue u

204 cHCTEMAaTH3alysl 3HAHUI
o TeMe "3aKOHBI
COXpaHEHUs B MEXaHHUKe"

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

204

16




11 KJIACC

Ne n/m

Tema ypoka

KoauuecTBO yacoB

KonTpoanb
Bcero  HbIe
padoTshI

[MpakTuyeckn
e padoTsl

Jara
U3y4eHust

DJIeKTPOHH
ble
uudposBbie
o0pa3oBaTteJ
bHBIE

pecypcsbl

B3aumoneiicteue
MOCTOSIHHBIX MarHUTOB 1
MIPOBOIHUKOB C TOKOM.
MaruuTHOE noJie.
I'unoreza Amrepa

Bexrop MarauTHON
nHAyKUuA. [IpuHnmn
CYIEPHO3UIIMY MarHUTHBIX
nosiey. JIuHum MarHuTHOM

WHIYKIHH

MarnuTHOE 1osue
MIPOBOJHHUKA C TOKOM.
OmeIT OpcTena

Cuna Amnepa, e
HalpaBJIeHUE U MOJYJb

Pemenue 3agau

[IpumeHeHne 3aKoHa
Awmmnepa.
DNeKTpOU3MEpPUTEIbHbIE
prOOpbI

Cuna JlopeHua, e€
HAIIPABJICHUE U MOYJIb.
JIBrkeHue 3apsyKeHHON
YaCTHUIbl B OJHOPOJHOM
MarHuTHOM I10JIe

Pemrenue 3agau

PaGora cunel Jlopeniia

O ©O© 0

Pemenue 3agau

[

MarnuTHO€ 1oje B
BEILECTBE.
deppoMarHeTuky, napa- u
JMaMarHeTUKH




OCHOBHEBIE CBOMCTBA

1 (heppoMarHeTuKoB.

2 [IpumeHenue
(heppoMarHeTUKOB

1 Pemrenue 3amad mo teme

3 "MaruuTHoe 1oJje"

1 Pemenune 3amad mo Teme

4 "MaruuTHOE 1oJje"

1

5 Pemenue 3agau
SIBnenne

1  saexTpoMarHUTHOM

6  unaykuuu. [lotok BekTopa
MarHMTHON HHTYKIIUU

1

7 O AC unaykuuu

1  3akoH 2/IeKTpOMarHUTHOU

8 unnykiuu dapaaes

1  BuxpeBoe 371eKTpHUECKOE

9  mone. Toku ®yko

5 O/1C unaykuuu B

0 JBUKYTITIXCS
MIPOBOHHUKAX

2

1 Pemenne 3amaqa

2

2 [IpaBuno Jlenna

5 NunyktuBHOCTH. Karymka

3 WHIYKTHBHOCTH B TICTIH
IIOCTOSHHOTO TOKa

2 SBnenne caMOMHIYKITUH.

4 DOJIC camouHIyKIIUHU

5 DHeprus MarHUTHOTO

5 TOJISL KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

2

5 Pemenune 3amaq

2

7 Pemrenue 3amau

2 Pemmenne 3amu




O06006111EHE U

2 cUcTeMaTH3alus 3HAHUH

9 1o Teme
"OnexkTpoauHaMuka"

3 KontponpHas paboTa mo

0  Teme "DaekTpoauHaMuKa"
KonebarenpHas cucrema.

3 CB00OOgHbBIE KOJIEOAHUS.

1  T'apmoHuueckue
KoJe0aHus

3 Kunemartnueckoe u

5 JMHAMUYECKOE OMKMCaHNe
K0JIeOATEIbHBIX JBHKEHUI

3

3 Pemenune 3amax
DHEpPreTUIecKoe
onucanue. BeiBoxg
JUHAMUYECKOTO OITHUCAHUS

3 TapMOHHYECKUX

4 | xoneOaHUM M3 UX
HHEPTeTHYECKOTO U
KHHEMaTHYECKOTO
OIMCaHMS

3

5 Pemenne 3amaq

3 Awmmumryna u dasa

6  xomebanwmit
[Tepuona u yactoTa
konebanuit. [lepuon
MaJIbIX CBOOOTHBIX

3  KojebaHwuit

7 MaTeMaTHIEeCKOTO
MasTHUKa. [lepuog
CBOOOIHBIX KOJI€OaHUNI
MPYKUHHOTO MasTHUKA

3 3aTyxaromue KojieOaHusl.

3 Brinyxennbie
Konebanus. Pe3onanc

3

ABTOKOJICOaHUSA




Pemrenue 3amau

&~ O B

Pemenue 3agau

Ypok-koH(bepeHIus

4 "MexaHn4ecKne

9 KOJICOaHHS B
MY3BIKQIbHBIX
HHCTpyMeHTax"
O06006111eH1E U

4 | cucremMarH3anys 3HAHUH

3 1o Teme "MexaHHuecKue
KosicOanus"

4 DNIeKTpOMarHUTHBIC

4 KoJe0aHusL.
KonebartenbHblil KOHTYD
®opmyna Tomcona. Casi3b

4 aMIUTUTY/IBI 3apsijia

5 KOHJIEHCATOpa ¢
aMIUTUTYIOM CUITBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

4

5 Pemenune 3ama4

4 3aKOH COXpaHEHUS

7 SHEPTUU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaromue
AIEKTPOMAarHUTHBIC

4 | xomebanus.

8  BrHyXIeHHBIC
AIEKTPOMAarHUTHBIC
KoJieOaHus

4 [IepemeHHBIN TOK.

9 Pesucrop n koHIEHCATOD B
IIETIA TIEPEMEHHOTO TOKA

5  Karymka uHIyKTUBHOCTH

0 B IIETIH TIEPEMEHHOT0 TOKa

5

1 Pemenune 3amaq

5 3axon Oma s

2 DIEKTPUYECKOH Ienu




IIEPEMEHHOI'O TOKaA

w

MoOIHOCT NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHUE
CWJIbI TOKA U HaNPSKEHUS

Pemenue 3agau

Pe3onanc B
AICKTPUICCKOH 1ETTH

o o1 o1 o B~ O

Pemenue 3agau

Wneanpuprif
TpaHcdopmaTop.
[IpousBoacTBo, nepenaya
U oTpeOeHne
JIEKTPUYECKON IHEPTUU

Pemenue 3agau

DKOJIOTUYECKUE PUCKHU
IIpY NIPOU3BOJICTBE
3JIEKTPOIHEPIUH.
KynpTypa ncnonszoBanus
3JIEKTPOSHEPTUU B
MOBCEIHEBHON XKU3HU

Pemenue 3amau

_ OO O o

Pemenue 3agau

(ep]

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH
10 TEME
"DJIeKTPOMarHUTHbIE
Kxonebanus"

w

Mexanndeckue BOJHEL.
XapakTepuCTUKHU
MEXaHNYECKUX BOJIH

CBoiicTBa MEXaHNYECKUX
BOJIH

3ByK. XapaKTEPUCTUKH
3ByKa

o 01 o b~ O

Nudpa3Byk u yIbTpa3ByK.




[IlymoBoe€ 3arpsisHEHUE
OKpY>KaroIen cpeibl

Pemenue 3agau

DNeKTPOMarHuTHHIE
BOJIHBL. 3imyueHue
3JEKTPOMArHUTHBIX BOJIH

DHeprus
AJICKTPOMArHUTHBIX BOJIH.
CsoiicTBa
AJICKTPOMArHUTHBIX BOJIH

[lIxana
3J€KTPOMArHUTHBIX BOJIH.
I[Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIUIIBI paAKOCBS3U U
TCICBUACHHUS.
Panuonokanmus.
DNeKTpOMarHuTHOE
3arpsiI3HEHUE OKpPYXKarolen
Cpelbl

KonTponbHas pabota mo
teme "Konebanus u
BOJHBI"

Caer. 3akoH
MIPSAMOJIMHENHOTO
pacIpocTpaHeHus CBETa

Pemenne 3amay Ha
IIPUMEHEHHE 3aKOHa
MIPSAMOJIMHENHOT O
pacIpocTpaHeHus CBETa

OTtpaxxeHue cBera.
[Tinockoe 3epkaiio.
Cdepuueckoe 3epkano

[Ipenominenue cBera.
AOGCOIJIIOTHBIN U
OTHOCHUTEIbHBIN
MOKa3aTeib MPEJTOMIICHHUS.
[TonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi




YTOJI [TOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3aau Ha

7  IpUMEHEHUE 3aKOHOB

7 OTpakeHHs U
MPEIOMJICHUS CBETA

7

8 Pemenune 3amaq
Xop ny4eit B mpu3Me.

7 Jlucniepcus crera.

9 CroHBIH cocTaB 0eJIoro
ceera. LBer

8 JInnsel. PokycHoE

0 pacCTOsTHUE U ONTHYECKAs
CHJIA JIMH3BI

8 [Toctpoenue n3odpaxeHuit

1 B JIMH3aX U X CUCTEMaX.
VBenudeHue IMH3BI
Pemenne 3ama4d Ha

3 MMOCTPOCHUE

5 n300pakeHuil,
MOJIy4a€MBbIX C TOMOILIBIO
JINH3

8

3 Pemenne 3amaqa

8

4 Pemenue 3amau

8 I'na3 xak onrudeckas

5 cHCTEMa

8 Pemenue 3agau. [Ipenesnst

6 MIPUMEHUMOCTH
F€OMETPUYECKON ONTUKH

8

7 Pemenne 3amaq

8

8 Pemenue 3amau

8 CKopocCTh CBETa U METOIbI

9  ee uzmepeHUs

9

0 Hucnepcus cera

9  Hurepdepenuus cpera




N

KorepeHTHBIE HCTOUHUKH.
YcnoBus HaOIIOIEHUS
MaKCUMYMOB U
MUHHMYMOB

Pemenue 3agau

Pemrenue 3amau

[IpumeHeHue
uHTEephEpEHINH

o O 01 © B~ O WO

~N ©

Hudpaxmus ceera

JludpakiroHHas pemeTka.
YcnoBue HaOMOIeHUS
[JIABHBIX MAaKCUMYMOB

Pemenue 3agau

Pemenue 3agau

HOHepeqHOCTB CBCTOBBIX
BOJIH. HOJ'IHpI/IL’»aI_II/ISI CBCTa

Pemenue 3agau

CBETOBBIE SBJICHUS B
TIPUPOJIC

A OPFP WOPF MNOPFPF POPFP OOPFP, © O o

o -

O06001IeHNe 1
cUCTeMaTH3aInsI 3HaHUH
o teMe "Onruka"

KonrtponbHas pabora no
Teme «OnTuka»

I'paHu1IBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKHU
Y TIPUHIINTL
OTHOCUTEIIBHOCTH

[Toctynatel cnennanibHOM




TEOPHUH OTHOCUTEIIBHOCTHU

6
IIpocTpancTBEHHO-
BPEMEHHO! MHTEPBAJ.
[IpeobpazoBanus

1 Jlopenna. YcioBue

0  NpUYUHHOCTH.

7  OTHOCHTEIBHOCTH
OJIHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIIICHHUE JTHHBI

1

0 DHeprus U UMITYJbC

8 PENATUBUCTCKOM YaCTHUIIBI

1 CBs13b Macchl C 3HEpruen u

0 HUMITYJIECOM

9 PENATUBUCTCKOM YaCTHUIIBI.
DHeprus NoKos

1

1 PaBHOBecHOE TemIoBOE
U3ITy4YeHUe

0

1

1 3akoH cMelieHus Buna

1

1

1 I'unote3a M. Ilnanka o

9 kBaHTax. DOTOHEI

1

1 DHeprus U UMITYIIbC

3 ¢doToHa

1  ®orosdpdext. OnbIThl A.

1 I'. CroneroBa. 3aKkoHBI

4 doroapdekra
YpaBHeHue DUHIITEHA

1

1 st potorddexra.
"Kpacnas rpannna”

5
dororddekra

1

1 Pemenue 3amau

6

1  [aBneHwme cBeTa. ONBITHI




I1. H. JIeGeneBa

o I N S N

BonHoBrIe cBOMCTBa
YaCTHII

© P

Bounnbl ne bpoiinsa. [nuna
BOJIHBI Ji¢ bpoiud u
pa3mMepsl obiacTu
JIOKaJIH3alu
JBHOKYILEUCS] YaCTULIBI

NNEFE PNEFEPE ODNB

Pemenue 3agau

KopnyckynsipHo-BonHOBOM
IyaJlu3M

Judpakius 3JeKTpOHOB
Ha KpUCTaJIax

-

w N

Crnenunduka u3mMepeHuii B
MHUKPOMHpE.
CooTHouieHus
HEOIPEIEIEHHOCTEN
I'eiizenOepra

Pemenue rpaduueckux
3a1a4

~NDNDEFE ONEFE OoONEFE AN

[N

Pemenne pacu€rHbix
3aja4

Pemenue 3agau

Pemenue 3agau

Kontponbnas padota mo
temam: "OcHoBel CTO",
"KopnyckynsipHo-
BOJIHOBOM nyanu3m"

OnBITE IO HUCCICIJOBaHUIO




CTPOCHUS aToMa.
[TnanerapHast Mozienb
aToma Pesepdopaa

1

3  Tlocrynatst bopa

0

1  Buasl cnektpoB. CriekTp

3 | ypOBHeii PHepruu aroma

1  Boxmopoxma

1

3 Pewenue 3amau

2

1  CnonraHHoOe U

3 BBIHYXJECHHOE U3JIy4YCHUE

3  cBera

1

3 Jlazep

4
Hyxnonnas monens siapa

1  TeiizenOepra-lBaHeHko.

3 3apsg u MaccoBOE YHCIIO

S5  snpa. M3oromsl.
PaanoakTHBHOCTD
3aKoH paIMOaKTUBHOTO
pacrniaga. CBoiicTBa

1  WOHU3HpPYIOLIETO

3 usnyuyenwus. Bausaue

6  paanoaKTHBHOCTU Ha
KHMBBIC OPTaHU3MBI.
Jo3umerpus

1

3  Pemenue 3amau

7
DHeprus CBA3U HYKJIOHOB
B szpe. SInepHbIe CUIbI.
HedexT macchl sapa.

1  SlnepHsble peakuuu.

3 | SlnmepHble peakTopHI.

8  IIpoGuemsl yrpaBisieMoro

TEPMOSIICPHOTO CUHTE3A.
OKOJIOTHYECKUE ACIIEKTEI
pa3BUTHS ACPHON




OHEPICTUKHU

1

3  Pemenue 3amau

9
MeTob1 perucTpalnuu u
UCCIIeTOBaHUS
3J€MEHTapHBIX YACTHII.

1 OyHIaMEHTAIbHBIE

4 B3aUMOJICVCTBUS.

0 bapuonsi, Me30HBI 1
nentoHsl. [IpencraBnenue
o Cta"naapTHOU MOJIEIIH.
KBapk-riooHHas Moziesnb
aJIpOHOB
®du3uka 3a npeaeaaMu

1 CrangapTHON MOACIH.

4 Témuast marepust U TEMHas

| OHeprus. Enuncreo
(bu3MUYECKOI KapTHUHBI
Mupa

1

4 Pemenue 3amau

2

1  DOransl pa3BuTHUs

4 actpoHOMHH. 3HAUEHUE

3  acTpoHOMHUH
[IpuMeHnMOCTB 3aKOHOB

1 (bu3HKK 17151 OOBSICHEHUS

4 | TIPMPOJBI KOCMUYECKUX

4 00BEKTOB. MeTobI
ACTPOHOMHUYECKUX
HCCIIEIOBAHUI
CoBpeMEHHbIE ONITUYECKUE

1  Teneckorsl,

4 pamuoTeNecKOIbl,

5  BHeaTmocdepHas
aACTPOHOMHUS

1 Bun 3Bé31H0r0 Heba.

4 Co3sBe3nus, apKue 3BE3/bI,

6 MIJIAHETHI, UX BUIUMOE

JIIBIDKEHHE

CoJiHeuHas1 CUCTEMA.




Coununue. Conneunas

7 aKTUBHOCTE. VICTOUHHK
sHepruu CoJiHIa U 3BE3]T
3BE3/bI, UX OCHOBHBIE

1  xapakTepHuCTUKH.

4 Jluarpamma

8  "cmekTpaJabHBIN KJacc —
CBETHMOCTB"

1 .

4 3Be3 bl IIIaBHOM

9 MOCJIEIOBATEILHOCTH
Bnyrtpennee ctpoenue

1 3BE&311. COBpeMEHHbIE

5 MPEACTABICHUS O

0 MIPOUCXOXKJACHUH U
spomonuu CojHIIa U
3BE3/1. DTambl )KU3HHU 3BE3]

1 Mneunsiii [1yte — Hama

5 T"anaktuka. THITEI

1 rajiaktuk. YEpHbIE ABIPHI B
sIIpax rajJjakTHK
Bcenennas. Paciumpenne

1  Bcenennoii. 3akoH

5  Xa606mna. Teopus

2  bousbmoro B3pbIBa.
PenukToBO€ n3nyyeHue

1  MacmrrabHast CTpyKTypa

5  BceneHHOM.

3  MeraranakTuka

1 .

5 Hepeménnsie mpoOieMbl
aCTPOHOMUU

4
Du3HYECKU IPAKTUKYM
o teme "HccnenoBanue
MarHUTHOTO MHOJIS

1 MOCTOSSHHBIX MarHuToB"

5 nin "Uccienosanue

5 CBOMCTB

(dheppoMarsHeTukoB" UIU
"UccnenoBanue AeicTBUS
MOCTOSIHHOTO MarHUTa Ha
pamMKy ¢ TOKOM"




®u3nYeCKUi MPaKTUKYM
o teme "M3Mepenne cuibl
Awmmnepa" win "U3ydeHue

1 3aBUCHMOCTH CHUJIBI

5  Awmmnepa oT cuibl Toka"

6  wm "Onpenenenue
MarHMTHOM MHAYKIIMY Ha
OCHOBE U3MEPEHUS CUJIBI
Awmriepa"

PuU3NYECKUN IPAKTUKYM
o teme "HccnenoBanue

1 SIBJICHUS

5 3JIEKTPOMATrHUTHOMN

7 WHIYKUUU" WK
"OnpeneneHne MHAYKIUU
BUXPEBOTO MArHUTHOTO
moJs"

Pu3NYECKU IPAKTUKYM

1 o teme "HccnenoBanue

5 SIBJICHUS] CAMOMHIYKIIMH"

8 win "COopka Moaenu
3JEKTPOMArHUTHOIO
reHeparopa"
Pu3nYecKuil IPaKTUKYM

1  no teme "U3mepenue

5 neproja cBOOOTHBIX

9 Kosie0aHuil HUTSHOIO U
MPY’KUHHOT'O MAsITHUKOB"

1 Du3NYeCKUil IPAKTUKYM

g |~ ToTeMe "TIpeoOpa3oBanue

0 SHEPTHUH B NPYKUHHOM
MasTHHUKeE"

Pu3nYecKuil IPAKTUKYM
o teme "HccnenoBanue
MEPEMEHHOT0 TOKa Yepe3

1 IIOCIIEJOBATEIIFHO

5 COCTMHEHHBIE

1 KOHAEHCATOP, KaTYIIKy U

pesucrop" uin
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
MepeMeHHOoro Toka"




®u3nYeCKUi MPaKTUKYM

1 n

6 o teme "N3ydenue

5 | TapaMeTpos 3BYKOBOI
BOJIHBI"

PuU3NYECKUN IPAKTUKYM
o teme "N3Mepenue

1  mnokazaTens mpeaoMIIeHUs

6  crexma" win "[lomyuenue

3 u300paxeHUs B CUCTEME
13 IJIOCKOI0 3epKaja U
JUH3BI"

Ou3nyeckuil NpakTUKyM
no teme "UcciaenoBanue
| | 3aBHCHMOCTH (hoxycHorO

g | PACCTOAHHS OT BEIECTEA

4 (Ha mpuMepe KUJIKUX
muH3)" i "U3mepenue
(hOKYCHOTO pacCTOSIHHS
paccenBaroIIMX JIUH3"
PuU3NYECKU IPAKTUKYM

1  no teme "Habmtonenue

6 TP PAKITIH,

5  uHTepdepeHIH U
nossipu3anuu ceera”
PuU3NYECKUN NPAKTUKYM
o Teme "OnpeneneHue

1  wumnynbca u SHEPTUU

6  pEeNATUBUCTCKHX YaCTHIL

6  (mo ¢ororpadusiM TpeKoOB
3apsKEHHBIX YACTHII B
MarHiuTHOM moJje)"
Pu3nYecKuil IPAKTUKYM
no teme "N3mepenne
nocrossHHOM [Inanka Ha

1  ocHoOBe HccienOBaHUS

6  dorordpdexra" win

7 "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
4yepes CBETOIUO OT
HanpsHKeHus"

1  ®usnueckuii IpaKTUKyM

6  mo teme "HccnenoBanue




[ep}

\‘

CIIEKTpa Pa3pekKCHHOTO
aTOMapHOT'0 BOJOpOA U
M3MEPEHHE TTOCTOSTHHON
PunGepra"

PuU3NYECKUN IPAKTUKYM
no teme "UcciaenoBanue
pagnoaKTUBHOTO (OHA C
HCIIOIb30BaHHEM
no3umeTpa uin
"N3ydeHue noryiomneHus
OeTa-yacTull aTFOMUHIEM "

Ou3nyeckuil NpakTUKyM
o teme "HaOironeHus
3BE31HOro Heba
HEBOOPYKEHHBIM I'JIa30M C
HCII0Ib30BaHUEM
KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISt
OnpeIeICHUS MOJOXKEHUS
HeOeCHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHEIC CO3BE3IHS
CeBepHoro nosymapus 1
SIpKHUE 3BE3bI" WK
"HaOmroAeHHS B TEISCKOIT
JlyHbl, MIIaHeT,
TYMAaHHOCTEH 1 3BE3AHBIX
CKoIJIeHuI"

\l

O06001menue u
cHCTEeMaTH3aInsI 3HAaHUH.
Ponb pusuku u
aACTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTUYCCKOM,
COILIMAJIBHOM U 3THYECKOM
chepax AeITenTbHOCTH
JeJIOBEKa

O6o06menue u
cucTeMaTu3anus 3HaHH.
Poine 1 MecTo Gu3uKu U
aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU




KapTUHE MHpa

O06o0enue u
CUCTEMaTU3aLMs 3HAHUM.
Ponb ¢usuueckoii Teopun
B (hOpMUPOBAHUU

1 MPEACTaBICHUH O

7 (Jusnueckor KapTUHE

3 mMmpa, MecTo PU3HIECKOU
KapTUHBI MUpa B 00IIEM
PSALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

1 O06006111eH1E U

7 CHCTEMAaTH3alus 3HAaHUH

4 o teMe "Kunemaruka"

1 O06006111eH1E U

7 CHCTEMAaTH3alus 3HAaHUH

5 o teMe "Kunemartnka"

1 O0o006111EHE U

7 CHCTEMAaTH3aIUs 3HaHUH

6 mo teme "JluHamuka"

1 O0o006111eH1E U

4 CHCTEMAaTH3aINsI 3HaHUH

7 o teMme "CraTuka
TBEep0ro Tena"

1 O0o006111EHE U

. CHCTEMAaTH3aINsI 3HAaHUH

3 1o TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"
O06001menue u

1 CHCTEMAaTH3aIUs 3HAHUH

7 1o TeMme "OCHOBEI

9  wmomekyispHO-
KHMHETH4ECKOU Teopun”

1 O06001menue u

3 cUcTEeMaTH3aInsI 3HaHUH

0 o teme ""TepMoauHaMHKA.
TertoBrie MAaIIMHET"

1 O06001menue u

3 CHCTEMAaTH3aIlns 3HaHUHM

1 1o teme "ArperaTHble

COCTOsIHHA BCIICCTBA.




®da3oBble epexo bl

O06006111EHE U

1

8 cUCTEMATHU3AINI 3SHAHUN

o | TOTeMe "DIeKTpUUecKoe
nose"

1 O0006111eH1E U

8 cucTeMaTu3alus 3HaHu!

3 o teMe "IlocToAHHBIN
AIEKTPUUYECKUN TOK"

1 O06006111eH1E U

3 CHCTEMAaTH3alUs 3HAaHUH

4 o teMe "Toku B
paznuyHbIX cpepax”

1 O06006111eH1E U

3 CHCTEMAaTH3alUs 3HAaHUH

5 1o TeMe "MarautHoe
nose"
PezepBHbIit ypoK.

1 O06001enue u

3 CUCTEMATH3aIHs 3HAaHUHN

5 110 TEME
"DJIeKTpOMAarHuTHas
UHIyKIUs"
PesepBHbIit ypoK.

1 O0600111eH1E U

8 CHCTEMATH3AIHS 3HAHWI

7 o TeMe "MexaHnueckue
KoJieOannsa"
Pe3epBHbIit ypok.

1 O06001menue u

3 cUCTEeMaTH3aInsI 3HaHUH

3 10 TEME
"DNeKTpOMarHUuTHbIE
KoJieOannsa"
Pe3epBHbIit ypoK.

1 O0006111eH1E U

3 cucTeMaTu3alus 3HaHUu!

9 no TeMe "MexaHnueckue 1
AJIEKTPOMArHUTHBIC
BOJIHEI"

1  PesepBHbIii ypoK.

9 O0o006111eH1E U




cUCTEMATH3AlNI 3SHAHUN
o teme "OnTuka"

PesepBHbIii ypOK.

1

9 O06006111EHE U

1 cUCTeEMAaTH3alud 3HaAaHUN
no teme "OcHoBel CTO"

€3EpPBHBIN YPOK.

P

1 O06006111EHE U

9 CHCTEMAaTH3alUs 3HAHUI

2 o teme "KopryckymnsipHo-
BOJIHOBOM nyanu3m"

1 PesepBHBIii ypOK.

9 O0600611eHE U

3 cucCTeMaTHU3alusd 3HaAaHNUKN
o teMe "®usnka aroma"
PesepBHBIii ypOK.

1 O0600611eHE U

9 cucCTeMaTHU3alusd 3HaAaHNUKN

4 o teme "dusuka
aTOMHOTO siApa 1
3J€MEHTapHbBIX YaCTUILL"
PesepBHBIii ypOK.

1 O06001IeHne 1

9 CHCTEMATHU3AIHS 3HAHWUI

5 o TeMe ""DIeMEHTEI

actpopuzuku”

Pemenue 3agau

Pemenue 3agau

Pemenue 3agau

Pemenue 3agau

OO N © O FPr 0Ok, NOPFrr OO

Pemrenue 3amau




2
0 Pemenue 3amau 1
1
2
0  Peurenwue 3agau 1
2
2
0  Peurenwue 3agau 1
3
2
0 Pewenue 3amau 1
4
OBLIEE KOJIMYECTBO 204 16

YACOB I10 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO611eCTBO C OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» ®usuka. Mexanuka, 10 knacc/ Makutes I'.51., Cunskos A.3., O01ecTBO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3marensctBO «lIpocBenienre»

» Gusuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikumes .51,
CunsikoB A.3., O011ECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;

AxrmonepHoe o6miectBo «M3marensctBo «lIpocBenenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
bu6mmoreka IJOK

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



Paznen 2. MEXAHUKA
butmmoreka [JOK
https://m.edsoo.ru/7f41bf72
butmmoreka [JOK
https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
Paznen 3. MOJIEKVYJISIPHA S ®U3UKA
N TEPMOJINHAMUKA
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Paznen 4. QJIEKTPOJIMMHAMUNKA
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK

https://m.edsoo.ru/ff0c32e2



bu6moreka [JOK
https://m.edsoo.ru/ff0c33e6
but6mmoreka [JOK
https://m.edsoo.ru/ff0c3508
bu6moreka IJOK
https://m.edsoo.ru/ff0c3620
bubmmoteka [IOK
https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada
bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8
bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
https://m.edsoo.ru/ff0c3e18
bu6mmoreka IJOK

https://m.edsoo.ru/ff0c3f76



bu6moreka [JOK
https://m.edsoo.ru/ff0c41a6
but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6
bu6moreka IJOK
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
butmmoreka [JOK
https://m.edsoo.ru/ff0c478c
but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74
bubmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2
but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde
but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e
bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e
bubmmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6moreka IJOK



https://m.edsoo.ru/ff0c5c36
butmmoreka [JOK
https://m.edsoo.ru/ff0c74f0
butmmoreka [JOK
https://m.edsoo.ru/ff0c7838
bubmmoteka [IOK
https://m.edsoo.ru/ff0c7ae0
butmmoreka [JOK
https://m.edsoo.ru/ff0c84ae
but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae
but6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
bubmmoreka [IOK
https://m.edsoo.ru/ff0c8a8a
bubmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6moreka IJOK



https://m.edsoo.ru/ffOc8f6c

11 xmacc

Paznen 1. OJIEKTPOJAMMHAMUKA
butmmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 2. KOJIEBAHIMA Y1 BOJIHBI
bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pasnen 3. OCHOBBI CITELIMAJIBHON
TEOPUM OTHOCHUTEJIbBHOCTHU
but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBASA ®U3UMKA
bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6moreka IJOK



https://m.edsoo.ru/7f41c97c
Pa3nen 5. DJIEMEHTDBI
ACTPOHOMHHU N1 ACTPOOU3NKU
butmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Paznen 6. OBOBIIAIOIIEE
I[TOBTOPEHHE
butmmoreka [JOK
https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
https://m.edsoo.ru/ff0c9778
bubmmoreka [IOK
https://m.edsoo.ru/ff0c98fe
but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0
bubmmoreka [IOK
https://m.edsoo.ru/ffOcca54
bubmmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bu6moreka IJOK



https://m.edsoo.ru/ffOccfe0
butmmoreka [JOK
https://m.edsoo.ru/ffOcc6f8
butmmoreka [JOK
https://m.edsoo.ru/ff0cd350
bubmmoteka [IOK
https://m.edsoo.ru/ffOcd4e0
butmmoreka [JOK
https://m.edsoo.ru/ff0c9df4
but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50
bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600
but6mmoreka [JOK
https://m.edsoo.ru/ff0cab82
but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58
bubmmoreka [IOK
https://m.edsoo.ru/ffOcaf06
bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6moreka IJOK



https://m.edsoo.ru/ffOch9c4
butmmoreka [JOK
https://m.edsoo.ru/ff0cbb86
butmmoreka [JOK
https://m.edsoo.ru/ffOcbd34
bubmmoteka [IOK
https://m.edsoo.ru/ff0cc324
butmmoreka [JOK
https://m.edsoo.ru/ff0cd67a
butmmoreka [JOK
https://m.edsoo.ru/ffOcddle
bubmmoreka [IOK
https://m.edsoo.ru/ffOced22
but6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e
but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862
bubmmoreka [IOK
https://m.edsoo.ru/ffOcfa42
bubmmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6moreka IJOK



https://m.edsoo.ru/ffOcf6f0
butmmoreka [JOK
https://m.edsoo.ru/ffOcfel6
butmmoreka [JOK
https://m.edsoo.ru/ffOcffc4
bubmmoteka [IOK
https://m.edsoo.ru/ff0d015e
butmmoreka [JOK
https://m.edsoo.ru/ff0d04a6
but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302
bubmmoreka [IOK
https://m.edsoo.ru/ff0d091a
but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8
bubmmoreka [IOK

https://m.edsoo.ru/ff0d0fd2






